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I. Introduction  
A. Purpose of Analysis    

In this report we explain our methodology, data, and analysis conducted to determine 

the total factor productivity (“TFP”) growth and partial factor productivity (“PFP”) growth 

for the U.S. electricity distribution sector and the U.S. natural gas distribution sector.  

TFP growth is defined as a company’s growth in outputs minus a company’s growth in 

all inputs used in production over a set period. PFP growth is a company’s growth in 

outputs minus a company’s growth in a subset of inputs used in production over a set 

period. There are two broad sets of inputs used by companies—including U.S. 

electricity and natural gas distribution companies: (i) capital-related inputs (e.g. poles, 

conductors/lines, substations etc., for electricity distribution and steel pipes, valves, etc., 

for natural gas distribution) and, (ii) operations and maintenance (“O&M”) consisting of 

labor expenses, materials, rents, services, etc. Capital PFP growth is a company’s 

growth in outputs minus a company’s growth in capital inputs while O&M PFP growth is 

a company’s growth in outputs minus a company’s growth in O&M inputs.  

The Washington Utilities and Transportation Commission (“UTC”) and UTC witness 

Mark Kolesar use the results of our O&M PFP studies to determine a key parameter of 

a Multi-Year Rate Plan (“MRP”) for Puget Sound Energy (“PSE”).     

B. Summary of Results 

We have constructed an Excel-based electricity distribution TFP and PFP model 

(“electricity productivity model”) model and a separate Excel-based natural gas 

distribution TFP and PFP model (“gas productivity model”) using data from the Federal 

Energy Regulatory Commission (“FERC”), filings before state public utility commissions 

(“state PUCs”), the Energy Information Administration (“EIA”), and other sources.1  

In our electricity productivity model, we have data available for 87 electric-distribution 

companies, representing approximately 60% of total U.S. electric customers.2 We 

 
1  Where necessary, we interpolate missing data points. For example, in instances where one year 
of data was missing, we interpolate the missing data point using data that was available for the year 
before and after the missing data point. 

2  In 2022, the number of ultimate customers for the total electric industry was 160,161,776. See 
U.S. Energy Information Administration, Form EIA-861, "Annual Electric Power Industry Report," and 
Form EIA-861S, "Annual Electric Power Industry Report (Short Form)," 
https://www.eia.gov/electricity/annual/html/epa_02_01.html. The number of customers accounted for by 
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calculate output and input indices for each company for each year over the period 2001 

to 2022. Our electricity productivity model shows that electric-industry O&M PFP growth 

during the period 2001 to 2022 averaged -0.26%.   

In our gas productivity model, we have data available for 76 natural gas distribution 

companies, representing approximately 50% of total U.S. gas customers.3 We calculate 

output and input indices for each company for each year over the period 2009 to 2023. 

Our gas productivity model shows that natural gas industry O&M PFP growth during the 

period 2009 to 2023 averaged -0.30%. 

We discuss the following topics in this report. In Section II, we present the TFP and PFP 

methodology that we use in our electricity and gas productivity studies, discussing our 

measure of output and inputs in the studies, with an explanation of the methodology we 

use to measure the capital input in the studies. In Section III, we present our TFP and 

O&M PFP results from our electricity productivity study and in Section III, we present 

our TFP and O&M PFP results from our gas productivity study.   

C. Qualifications 

Dr. Agustin J. Ros is a Senior Managing Director at Ankura Consulting Group 

(“Ankura”).  He has over 30 years of experience in regulatory economics in energy, 

telecommunications, and in other public utilities. He is a Lecturer at Tufts University 

where he teaches a class on the economics of energy markets.      

Dr. Ros is an expert in TFP analysis and performance-based ratemaking as well as in 

cost of service.  He has worked on dozens of TFP studies involving electricity, gas and 

telecommunications.  He worked on the early TFP studies before the Federal 

Communications Commission and before state PUCs involving the incumbent local 

telephone companies.  His TFP work continued internationally, working on TFP studies 

in Peru, Canada and Mexico.  Dr. Ros was an expert nominated by the Alberta Public 

Utilities Commission to conduct a TFP study for the electricity and natural gas 

distributors in Alberta and assisted in developing the TFP methodology and the model 

that was used and accepted by the Commission in that proceeding.  He recently led a 

TFP, cost benchmarking and stretch factor study on behalf of Hydro-Québec 

 
the 87 companies in the TFP model in 2022 is 97,168,400, which is 60.7% of all electric customers in the 
U.S.   

3  In 2023, the number of consumers for the natural gas industry was 79,054,424. See U.S. Energy 
Information Administration, "Number of Natural Gas Consumers," 
https://www.eia.gov/dnav/ng/ng_cons_num_dcu_nus_a.htm.  The number of customers accounted for by 
the 76 companies in the TFP model in 2023 is 40,919,960, which is 51.76% of all gas customers in the 
U.S. 
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TransÉnergie before the Régie de l’énergie as well as on behalf of Eversource New 

Hampshire before the New Hampshire Public Utilities Commission.  He has published 

academic articles on the topic of TFP and performance-based ratemaking including a 

recently published study in the Journal of Regulatory Economics on cost benchmarking 

in the electricity sector. 

Dr. Ros has filed more than 60 expert reports and testimony before U.S. Federal District 

Courts, the Federal Communications Commission, the Federal Energy Regulatory 

Commission, the Canadian Competition Commission, the Canadian Radio and 

Telecommunications Commission, before U.S. and Canadian public utility commissions 

(including before the New Hampshire Public Utilities Commission) and the International 

Chamber of Commerce.  Internationally he has filed expert reports in Australia, 

Bahamas, Barbados, Brazil, Colombia, El Salvador, Guatemala, Honduras, Indonesia, 

Italy, Mexico New Zealand, Peru, Singapore, Spain, and Trinidad and Tobago. 

Dr. Ros has also worked as an economist at the Illinois Commerce Commission and the 

Federal Communications Commission.  At the ICC he was Executive Assistant to the 

Chairman advising the Chairman on all economic and policy matters before the 

Commission and was selected to participate in the Federal-State partnership in 

Telecommunications at the FCC in 1996 where he worked on the economic rules 

implementing the local competition provisions of the Telecommunications Act of 1996.  

Dr. Ros is an expert in financial and damage analysis as well as in econometric and 

statistical analysis and has published his research in peer-reviewed academic and 

industry journals, such as the Energy Journal, Energy Economics, Information 

Economics and Policy, Journal of Regulatory Economics, Review of Industrial 

Organization, Review of Network Economics, Telecommunications Policy, and Info.    

Rebekah Klemm is a Managing Director at Ankura with more than twelve years of 

experience analyzing economic issues related to commercial disputes and regulatory 

proceedings. Her work frequently includes economic analysis of competition, market 

structure and dynamics, quantification of economic damages, and analysis of market 

participant behavior. Most recently, Ms. Klemm developed Total Factor Productivity and 

econometric benchmarking models for the electricity and natural gas industries on 

behalf of the Public Service Company of New Hampshire d/b/a Eversource Energy and 

Liberty Utilities (New England Natural Gas Company) Corp respectively. 

Ying Zhang is a Director at Ankura with more than three years of experience in 

economic consulting. She specializes in providing economic analysis and expert 

support in complex litigation, international arbitration, regulatory investigations, and 

class action matters. Recently, Ms. Zhang contributed to the development of Total 
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Factor Productivity models and econometric benchmarking models developed on behalf 

of the Public Service Company of New Hampshire d/b/a Eversource Energy and Liberty 

Utilities (New England Natural Gas Company) Corp. 

II. TFP and PFP Methodology  
A. Concepts 

Productivity is the ratio of the output quantity that a company produces to the input 

quantity that it purchases and utilizes to produce its output.  It is a measure of how good 

a firm is at turning inputs purchased into outputs sold. 

 
𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑣𝑖𝑡𝑦 =  

𝑂𝑢𝑡𝑝𝑢𝑡𝑠

𝐼𝑛𝑝𝑢𝑡𝑠
 (1) 

Productivity growth provides a measure of performance over time.   

 𝐺𝑟𝑜𝑤𝑡ℎ 𝑖𝑛 𝑃𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑣𝑖𝑡𝑦𝑡 = 𝑂𝑢𝑡𝑝𝑢𝑡 𝑔𝑟𝑜𝑤𝑡ℎ𝑡 − 𝐼𝑛𝑝𝑢𝑡 𝑔𝑟𝑜𝑤𝑡ℎ𝑡  (2) 

Total Factor Productivity growth is a productivity measure that comprises all a firm’s 

inputs, while a productivity measure that uses multiple, but not necessarily all inputs, is 

Partial-Factor Productivity.  

As is common in productivity studies, we use an indexing approach to combine multiple 

output and input quantities into a single output and input index.  In this study, we use a 

chain-weighted Törnqvist-Theil indexing methodology.4  For example, equation (3) 

below is the formula we use for combining the input quantities in our productivity study.   

𝑙𝑛 (
𝐼𝑛𝑝𝑢𝑡𝑡

𝐼𝑛𝑝𝑢𝑡𝑡−1
) =  ∑

1

2
× (𝑠ℎ𝑎𝑟𝑒𝑗 ,𝑡 + 𝑠ℎ𝑎𝑟𝑒𝑗 ,𝑡−1) × 𝑙𝑛 (

𝐼𝑛𝑝𝑢𝑡 𝑄𝑡𝑦 𝐼𝑛𝑑𝑒𝑥𝑗,𝑡

𝐼𝑛𝑝𝑢𝑡 𝑄𝑡𝑦 𝐼𝑛𝑑𝑒𝑥𝑗,𝑡−1
)𝑗   (3) 

Where: 

𝑠ℎ𝑎𝑟𝑒𝑗 ,𝑡 = cost share of input component j in year t. 

𝐼𝑛𝑝𝑢𝑡 𝑄𝑡𝑦 𝐼𝑛𝑑𝑒𝑥𝑗,𝑡 = Quantity index for component j in year t. 

If more than one measure of output is used in the productivity study we use a similar 

formula with respect to outputs, specifically: 

 
4   See Michael Denny, Melvyn Fuss and Leonard Waverman, “The Measurement and Interpretation 
of Total Factor Productivity in Regulated Industries, with an Application to Canadian 
Telecommunications,” p. 188, in Productivity Measurement in Regulated Industries, edited by Thomas G. 
Cowing and Rodney E. Stevenson, Academic Press, 1981.  
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𝑙𝑛 (

𝑂𝑢𝑡𝑝𝑢𝑡𝑠𝑡

𝑂𝑢𝑡𝑝𝑢𝑡𝑠𝑡−1
) =  ∑

1

2
× (𝑠ℎ𝑎𝑟𝑒𝑗,𝑡 + 𝑠ℎ𝑎𝑟𝑒𝑗,𝑡−1) × 𝑙𝑛 (

𝑂𝑢𝑡𝑝𝑢𝑡 𝑄𝑡𝑦 𝐼𝑛𝑑𝑒𝑥𝑗,𝑡

𝑂𝑢𝑡𝑝𝑢𝑡 𝑄𝑡𝑦 𝐼𝑛𝑑𝑒𝑥𝑗,𝑡−1
)

𝑗
 (4) 

Where: 

𝑠ℎ𝑎𝑟𝑒𝑗 ,𝑡 = revenue or cost elasticity share of the output component for j in year t. 

𝑂𝑢𝑡𝑝𝑢𝑡 𝑄𝑡𝑦 𝐼𝑛𝑑𝑒𝑥𝑗,𝑡 = Quantity index for output component j in year t. 

The growth in the total/partial factor productivity index is the difference in the growth of 

the output and input indices, respectively. 

With respect to inputs, a firm utilizes many different types of inputs, and it is common in 

productivity studies to categorize them into three broad categories: capital, labor, and 

materials, rents, and services—the latter often referred to as (“MR&S”).  Labor and 

MR&S expenses, collectively operation and maintenance (“O&M”) expenses, are readily 

available from FERC Form 1 data, for the electricity distribution industry, and FERC 

Form 2 data and LDC state filings, for the gas distribution industry.  We obtain quantity 

indices for these two inputs by deflating their respective expenses by an appropriate 

input price index—a labor input price index and an MR&S input price index.  We provide 

the data used and the details of this approach in Section III.C.  We discuss capital in 

Section II.C, below.  

B. Output Measure 

With respect to outputs in a TFP or PFP study, in the context of electric utilities, outputs 

typically are the number of customers that a utility serves and/or the total MWh 

delivered. In the context of gas utilities, outputs typically are the number of customers 

that a utility serves and/or the total Mcf delivered, depending on the industry studied—

whether gas distribution or gas transmission.  

The relationship between revenue growth, revenue per customer growth and customer 

growth is given below in equation (5), where 𝑅̇ is revenue growth, 𝑅𝑃𝐶̇  is revenue per 

customer growth, and 𝐶̇𝑢𝑠𝑡𝑜𝑚𝑒𝑟𝑠 is customer growth.        

𝑅̇ = 𝑅𝑃𝐶̇ + 𝐶𝑢𝑠𝑡𝑜𝑚𝑒𝑟𝑠̇     (5) 

Recognizing that under competition revenue equals costs—implying revenue and cost 

growths are equal—and rearranging terms in (5) results in equation (6) where 𝐶̇ is cost 

growth. 

𝑅𝑃𝐶̇ = 𝐶̇ − 𝐶𝑢𝑠𝑡𝑜𝑚𝑒𝑟𝑠̇    (6) 
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Further recognizing that the growth in costs is equal to the growth rate of input prices 

plus the growth rate of input quantities results in equation (7) where 𝑊̇ is input price 

growth and 𝑄̇ is input quantity growth.  

𝑅𝑃𝐶̇ = 𝑊̇ + 𝑄̇  − 𝐶𝑢𝑠𝑡𝑜𝑚𝑒𝑟𝑠̇   (7) 

Recognizing that 𝐶̇𝑢𝑠𝑡𝑜𝑚𝑒𝑟𝑠 (output growth) minus 𝑄̇ (input growth) is TFP growth, 

results in equation (8), where 𝑇𝐹𝑃̇ 𝐶𝑢𝑠𝑡𝑜𝑚𝑒𝑟  represents TFP growth where the unit of 

output measure is number of customers.  

𝑅𝑃𝐶̇ = 𝑊̇ − 𝑇𝐹𝑃̇ 𝐶𝑢𝑠𝑡𝑜𝑚𝑒𝑟    (8) 

Solving for 𝑅𝑃𝐶̇  in equation (5) and substituting it into equation (8) results in:  

𝑅̇ = 𝑊̇ −  𝑇𝐹𝑃̇ 𝐶𝑢𝑠𝑡𝑜𝑚𝑒𝑟 +  𝐶𝑢𝑠𝑡𝑜𝑚𝑒𝑟𝑠̇     (9) 

Equation (9) shows that TFP utilizes customers as the measure of output.    

C. Capital Measure 

Measuring capital quantity and capital input price is the more challenging part of a 

productivity study.  We use the Perpetual Inventory Method for measuring capital in our 

productivity study. At any point in time there are varying vintages of capital that a 

company uses, some purchased recently and others that have been in use for much 

longer periods.  It is important to measure and compare the capital stock in such a way 

as to account for the capital services it produces and the corresponding annual value 

over time.  Measuring the reproduction cost of distribution plant expressed in constant 

dollars permits such a comparison.  The Perpetual Inventory Method is one common 

method of measuring the reproduction cost of plant and equipment (capital) expressed 

in constant dollars.  It accounts for the presence of different vintages of capital stock at 

any given point in time.5 

We also use the One-Hoss Shay Method in our productivity study to measure capital 

quantity and the flow of capital services that a unit of capital provides over time.  One-

Hoss Shay assumes that the asset produces a relatively constant flow of capital 

services throughout its life.  Under One-Hoss Shay, the key assumption is that over the 

 
5   L.R. Christensen and D.W. Jorgenson (1969), “The Measurement of U.S. Real Capital Input, 1929-
1967,” Review of Income and Wealth, Series 15, No. 4, December, pp. 293-320. 
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life of the asset, the services that a unit of capital provides do not generally decline.6  

This means that an asset would generally yield a constant level of capital services 

throughout its useful life and then collapse in a heap.  A light bulb and a chair are 

common examples. Charles R. Hulten, a well-known expert on capital, stated:   

“Of these patterns, the one hoss shay pattern commands the most 
intuitive appeal.  Casual experience with commonly used assets suggests 
that most assets have pretty much the same level of efficiency regardless 
of their age— a one year old chair does the same job as a 20 year old 
chair, and so on.”7 

With respect to the capital price—i.e., the equivalent of what wages are to the labor 

input—a challenge is that capital prices are not readily observable in the market, unlike 

labor where the wage is the result of labor market competition and labor demand and 

supply dynamics.  This is especially the case for the types of assets involved in the gas 

distribution business.8  Unlike commercial real estate, for example, where both the 

buildings and space within buildings is bought, sold, and rented, there is no readily 

available secondary rental market for gas distribution assets that we can observe.  

Measuring the “price” of capital in a productivity study thus requires that we impute a 

“rental price” of capital and that it measures the “opportunity cost” to the firm of holding 

a unit of capital.9 

These three capital concepts—Perpetual Inventory Method, One-Hoss Shay, and the 

Capital Rental Price—are interrelated.  It is important to measure these capital concepts 

consistently, in such a way as to account for the capital services it produces and its 

monetary value over time.  

Capital measurement is based on three integral components: annual capital cost 

(annual capital expenses), capital quantity (services), and capital price (“rental” rate for 

the capital services).  These components relate to each other as follows: 

 𝐶𝑎𝑝𝑖𝑡𝑎𝑙  𝐶𝑜𝑠𝑡𝑡 =  𝐶𝑎𝑝𝑖𝑡𝑎𝑙  𝑄𝑢𝑎𝑛𝑡𝑖𝑡𝑦 𝐼𝑛𝑑𝑒𝑥𝑡  ×  𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝑃𝑟𝑖𝑐𝑒 𝐼𝑛𝑑𝑒𝑥𝑡 (10) 

 
6  A one-hoss shay is a light, covered carriage drawn by a horse and is immortalized in a poem by 
Oliver Wendell Holmes Sr. “The Deacon’s Masterpiece: or the Wonderful “One-Hoss-Shay.  A Logical 
Story.”   

7   See, Charles R. Hulten, “The Measurement of Capital,” p. 124, Fifty Years of Economic 
Measurement, E.R. Berndt and J.E. Triplett (eds.), Studies in Income and Wealth, (The National Bureau 
of Economic Research, Chicago: The University of Chicago Press), Volume 54, 1991.  

8   The annual capital price is similar to an annual rent charged for space in a building.   

9   The use of a firm’s capital assets for a year comes at the “opportunity cost” of not employing the 
capital assets—or the value of the capital—in the next best alternative. The rental price of capital is that 
“opportunity cost”.  
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Measuring the capital quantity in a productivity study requires two steps.  The first is to 

calculate the capital quantity (or capital stock) in the benchmark year.10  The second is 

the calculation of capital quantity for every subsequent year.   

The benchmark year refers to the first year for which capital information is available.  

For the sample of electricity distribution companies, the first year of readily available 

data from the FERC is 1988. For the sample of gas distribution companies, the first year 

of readily available data from the FERC and state PUC filings is 2002.  We calculate the 

capital stock in the benchmark year by deflating the benchmark year plant in service by 

the Handy-Whitman index,11 for the electricity distribution study, and by the Producer 

Price Index for Construction Materials, for the gas distribution study.12  One-Hoss Shay 

follows the following formula for calculation of the benchmark year capital stock:  

 
 𝐵𝑒𝑛𝑐ℎ𝑚𝑎𝑟𝑘 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝑠𝑡𝑜𝑐𝑘 =  

𝐺𝑟𝑜𝑠𝑠 𝑃𝑙𝑎𝑛𝑡 𝑖𝑛 𝑠𝑒𝑟𝑣𝑖𝑐𝑒𝐵𝑒𝑛𝑐ℎ𝑚𝑎𝑟𝑘 𝑦𝑒𝑎𝑟

∑ (𝑖 × (
𝑃𝐵𝑒𝑛𝑐ℎ𝑚𝑎𝑟𝑘−𝑠+𝑖

∑ 𝑖𝑠
𝑖=1

))𝑠
𝑖= 1

 
(11) 

Where P is the electricity capital construction cost index in the electricity distribution 

study or the Producer Price Index for Construction Materials in the gas distribution study 

and s is the distribution asset life.  The denominator in the formula above weighs the 

construction cost index going back over the asset’s service life.  We use 35 years in the 

electricity distribution study and 51 years in the gas distribution study for s in our study. 

The second step in measuring the capital quantity in a productivity study is the 

calculation of capital quantity for every subsequent year (i.e., after the benchmark year).  

One-Hoss Shay implies that a unit of capital provides the same level of capital services 

over the entirety of its useful life until it is retired.  The formula for the capital quantity 

index under One-Hoss Shay is: 

 
𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝑄𝑡𝑦 𝐼𝑛𝑑𝑒𝑥𝑡 =  𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝑄𝑡𝑦 𝐼𝑛𝑑𝑒𝑥𝑡−1  +

𝐺𝑟𝑜𝑠𝑠 𝐴𝑑𝑑𝑖𝑡𝑖𝑜𝑛𝑠𝑡

𝑃𝑡
−

𝐺𝑟𝑜𝑠𝑠 𝑅𝑒𝑡𝑖𝑟𝑒𝑚𝑒𝑛𝑡𝑠𝑡

𝑃𝑡−𝑠
 (12) 

The capital quantity index is created by adding deflated gross additions and subtracting 

deflated gross retirements from the previous year’s quantity index, where retirement 

 
10   Continuing the building analogy, if rental buildings are bought, sold, and rented on a square-foot 
basis, the benchmark capital stock is analogous to the number of square feet in a building in the year in 
which reliable data became available. 

11  The Handy-Whitman Index provides cost trends for different types of utility construction published 
by Whitman, Requardt and Associates. 

12    US Bureau of Labor Statistics, Producer Price Index Commodity Data for Construction Materials, 
series WPUSI012011. 
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assets are deflated by the index from the year when the assets came into service.  

Under One-Hoss Shay, the formula does not account for depreciation as a one-year-old 

unit of capital provides the same capital services as a ten-year old unit of capital. 

With respect to the capital price index in equation (10)—i.e., the “price” of capital, the 

opportunity cost/rental price of owning a unit of capital—One-Hoss Shay implies a 

certain rental price formula.  With One-Hoss Shay, the asset provides the same amount 

of capital services each year over the life of the asset.  Therefore, the annual payments 

are constant, apart from the effect of inflation in the purchase price of new assets.  To 

justify the purchase of the new asset, the discounted sum of the annual “rental” 

payments—adjusted for asset inflation—would equal the purchase price.13 Specifically, 

for the electricity distribution study, the “rental” price of capital under One-Hoss Shay is:  

 
𝑃𝑡 =  (

1 − 𝑘 − 𝑢𝑧

1 − 𝑢
) ×

(𝑟 − 𝑖)

(1 + 𝑟)
× [1 − (

1 + 𝑖

1 + 𝑟
)

𝑠

]

−1

× 𝐻𝑊𝑡−1 (13) 

For the gas distribution study, the “rental” price of capital under One-Hoss Shay is:  

 
𝑃𝑡 =  (

1 − 𝑘 − 𝑢𝑧

1 − 𝑢
) ×

(𝑟 − 𝑖)

(1 + 𝑟)
× [1 − (

1 + 𝑖

1 + 𝑟
)

𝑠

]

−1

× 𝑃𝑃𝐼𝑡−1  (14) 

Where: 𝑘 = investment tax credit rate,14 𝑢 = corporate profits tax rate,15 𝑧 = present 

value of the depreciation deduction on new investment, 𝑟 = cost of capital,16 𝑖 = 

expected inflation rate over the lifetime of assets,17 and 𝑠 = asset lifetime.18 For the 

electricity distribution study, Equation (13), 𝐻𝑊𝑡−1 = Handy-Whitman index in the prior 

year. For the gas distribution study, Equation (14), 𝑃𝑃𝐼𝑡−1 = Producer Price Index for 

Construction Materials in the prior year.  

 
13   Equation (14) and Equation (14) is derived from the basic principle that the purchase price of an 
asset is equal to the discounted cash flows from that asset.  

14   There has been no general investment tax credit for small business in the US over this sample 
period of this study.  

15   Internal Revenue Service, Statistics of Income Historical Table 24. 

16   For the cost of capital, we assume the average of the cost of debt and the authorized return on 
equity (ROE). 

17   Calculated using the yield on 30-year treasury bonds from US Department of the Treasury and 
CPI-U figures from the US Bureau of Labor Statistics. 

18   We assume an asset service life of 35 years in the electricity distribution study and 51 years in 
the gas distribution study. 
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The first term in the above formulas accounts for both the tax benefit derived from 

owning depreciable capital assets and the income tax owed as a result.  The tax benefit 

issue captures the idea that being able to deduct tax depreciation lowers the price of an 

asset—e.g., if you buy something for $100, it costs less because you get some of the 

$100 back in lower taxes.  The second term factors in the cost of capital return over 

time and is a measure of the foregone return, offset by appreciation— change in the 

Handy-Whitman index (Equation 13) or change in the Producer Price Index for 

Construction Materials (Equation 14).19 For the cost of capital, we assume the average 

of the cost of debt20 and the authorized return on equity (ROE).21  We calculate the 

present value of the depreciation deduction on new investment as: 

 
𝑧 =  

2

𝑇 × (𝑇 + 1) 
× ∑  (𝑇 + 1 − 𝑖) × (

1

1 + 𝑅
)

𝑖𝑇

𝑖=1

 (15) 

Where: 𝑅 = rate of return for discounting depreciation deductions, 𝑇 = tax lifetime of 

asset. We use a value of 0.10 for R and a value of 23 years for T, which gives a value of 

0.511 as per the above formula.22 

D. Treatment of Customer-Related Expenses  

Customer-related expenses include expenses in several FERC accounts including 

customer accounts (supervision, meter reading, customer records, collection, and 

 
19   W. Erwin Diewert, “Measuring Capital,” National Bureau of Economic Research Working Paper 
9526, February 2003, formula 44, p. 35.  

20  The cost of debt for each company is calculated from FERC Form 2 as the ratio of interest on 
long-term debt to total long-term debt:  Total long-term debt: FERC Form 2, page 112, line 24, Interest on 
long-term debt: FERC Form 2, page 116, line 62. For companies where this data was unavailable, we use 
an average annual cost of debt calculated from the available data. 

21   Rates of authorized return on equity are obtained from a rate case tracker compiled by 
Regulatory Research Associates (RRA) from SNL.  See “Rate Cases – Pending and Past.”  For 
companies that do not have ROE information for a given year(s), we extend the most recently available 
ROE until the next available rate case. If a company has an authorized ROE of zero, we treat it as a 
“missing” entry and carry over the most recent available ROE. For companies where this data was 
unavailable, we use an average annual ROE calculated from the available data. 

22   The formula for the depreciation benefit is based on the sum of year depreciation and is an 
accelerated depreciation method. We performed sensitivities for the calculation of the present value of 
depreciation deduction, based on the depreciation schedules published by the IRS for capital assets, US 
IRS Publication 946, “How to Depreciate Property,” Appendix A, Table A-1.  The US IRS provides 
depreciation tables for property on a 3-year to 20-year basis.  We used 15-year and 20-year recovery 
periods as most appropriate for distribution and company-specific cost of capital to determine company 
specific depreciation deduction estimates.  We did not find our results particularly sensitive to this latter 
approach.       

Exh. AR-3 
UE-260005-06, UE-260113 

Page 13 of 27



 
 

-11- 

demand side management23), customer service and information accounts, and sales 

accounts.  Customer-related expenses are not included in the FERC’s distribution 

accounts; they are in separate accounts. Nevertheless, customer-related expenses are 

relevant for both the electricity distribution and gas distribution productivity studies since 

they include essential activities to provide electricity distribution services and gas 

distribution services, such as measuring usage and billing activities.  Customer account 

expenses can be entirely assigned and used in the distribution productivity studies 

without the need to use an allocation factor.  Accordingly, we include customer-related 

expenses in our productivity studies.24  

E. Treatment of Common Costs 

Common costs refer to A&G expenses such as human resources, legal, executive, and 

planning.  Common costs also refer to General Plant, consisting of offices, furniture, 

computers, transport. A&G and General Plant cannot be directly assigned to different 

operating divisions of the electricity and gas businesses—i.e., distribution, transmission, 

and generation.  In RoR proceedings, allocation factors are utilized to assign A&G and 

General Plant to the different electricity and gas businesses to determine the costs to 

provide distribution, transmission, and generation services.  

Common costs are avoidable only if the firm ceases operation and economic costing 

theory by itself does not provide an optimal and generally accepted methodology to 

allocate common costs to different operating divisions in a vertically integrated electricity 

or gas firm.  There is simply no economically correct way of allocating common costs to 

the electricity distribution business or the gas distribution business in a productivity 

study.  Nevertheless, we have utilized typical allocation methodologies in RoR 

proceedings to assign a portion of A&G and General Plant to the distribution business 

and have included it in our productivity study to include all the types of costs that are 

part of the distribution revenue requirement in a typical RoR proceeding.25  

 
23  Demand Side Management expenses are excluded from the customer-related expenses in our 
TFP studies. 
 
24  See Appendix I for the customer-related FERC accounts we include in our electricity distribution 
TFP study and Appendix III for the customer-related FERC accounts we include in our gas distribution 
TFP study.  

25   We examined the impact of alternative approaches such as unilaterally selecting different shares 
of general plant costs (e.g., 50%) to recover from distribution and excluding A&G expenses.  The results 
were not particularly sensitive to these changes.  
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III. Electricity Distribution Industry TFP and PFP  
A. Companies Included and Period of Study  

For our electricity productivity study, we use data from the FERC and the EIA.26  FERC 

regulates interstate electric transmission and natural gas and oil pipelines. As such, 

electric utilities are required to submit regulatory financial accounts to the FERC on an 

annual basis by filling out Form 1. This repository is publicly available and published by 

the FERC.27  We use FERC Form 1 data for metrics on labor, MR&S, and capital. For 

the number of customers, we use data from the EIA. In Appendix I, we provide the 

metrics used in the productivity study and the corresponding data sources. 

For our productivity study, we use 87 U.S. electricity distribution companies. We include 

the list of the 87 companies in Appendix II.  Our general approach for selecting a 

sample of electricity distribution companies is to select as many companies as possible, 

governed by data constraints.  Productivity growth can exhibit significant volatility at the 

individual firm level over time and the selection of a large sample of companies can help 

reduce that volatility. 

We use the period 2001-2022 for our productivity study, for a total of twenty-two years 

of data.  The capital-intensive and “lumpy” nature – as well as the long asset lives – of 

electricity distribution implies that productivity growth is cyclical, can be volatile and 

significantly fluctuate year to year.  Selecting a sufficiently long period is necessary to 

capture the cyclical, long-run productivity trends in the industry.   

B. Output Index 

For the reasons discussed in Section II.B, we use number of customers as the measure 

of output in our productivity study.  We use data from the EIA that captures both 

 
26  U.S. and Canadian regulators have used FERC Form 1 data to calculate TFP in electricity 
distribution and transmission. See, for example, D.P.U. 17-05. The Alberta Public Utilities Commission 
used U.S. distribution companies in TFP studies in 2012, 2016 and 2023. See Alberta Utilities 
Commission Decision 2012-237, 2014-D01-2016 and 27388D-01-2023. 

27  Form 1 for electric utilities are available going back to 1994 on the FERC website: 
https://www.ferc.gov/industries-data/electric/general-information/electric-industry-forms/form-1-electric-
utility-annual. FERC releases Form 1 data in a format that is not readily usable. Additionally, a significant 
amount of work goes into processing the data into a clean, usable format. Some third-party vendors 
process the raw FERC Form 1 data and make it available for use via a subscription service. Our primary 
data source for this study uses the processed FERC Form 1 data released by SNL Financial, a financial 
analytics company, which is a part of Standard & Poor’s (S&P) Global Market Intelligence.  
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bundled customers and delivery customers that the distribution utility serves.28  Since 

the advent of retail electricity competition in the late 1990s and early 2000s in some 

states, an electricity distribution company provides either bundled service – providing 

both distribution and energy services through a default service to the customer – or 

delivery services only to the customer. When the electricity distribution company 

provides the delivery services, a competitive retail electricity company provides the 

energy services.  Both the bundled and delivery only customers are relevant for our 

electricity productivity study. 

We calculate the output (customer) growth rate for each company and each year in the 

sample.  We calculate the average output (customer) growth for a given year as an 

average of the output (customer) growth rate of all companies for that given year, 

weighted by each company’s output (customer). 

C. Input Index  

In our study, O&M consists of the labor and the non-labor (MR&S) expenses included in 

the FERC’s electricity distribution accounts.29  For the reasons discussed in Section 

II.D, we also include the labor and MR&S expenses included in the FERC’s customer 

accounts, such as customer account, customer service and information account, and 

sales account.  Customer account expenses are not included in the FERC’s distribution 

accounts; they are in separate accounts.  Nevertheless, the expenses are relevant for 

an electricity productivity study since they include essential activities to provide 

electricity distribution services, such as measuring usage and billing activities.  

Customer account expenses can be assigned directly and used in the distribution 

productivity study without the need to use an allocation factor.30  

LABOR 

The labor quantity index provides a measure of the labor services that utilities 

“consume” for distribution services every year.  Every utility reports the total expenses 

of labor in the FERC Form 1.  We include labor expenses that are in the distribution 

accounts, in the customer accounts, and a share of the labor expenses in the A&G 

account.  FERC also differentiates labor expenses between operations and 

 
28  See Appendix I for a list of all the specific FERC accounts used in the electricity productivity 
study.  

29  Id. 

30  We also include a share of A&G expenses in our study as discussed in Section II.E. 
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maintenance wage and non-wage expense.  The labor expense in our productivity study 

is the sum of operations wages and maintenance wages. 

We define the quantity index for labor as the ratio of the total wages paid and a labor 

price index – i.e., we calculate deflated wages.  For the labor price index, we utilize the 

Employment Cost Index (see Appendix I). We then define the labor quantity index as 

the ratio of total distribution O&M labor expenses to the labor price index. 

𝐿𝑎𝑏𝑜𝑟 𝑄𝑢𝑎𝑛𝑡𝑖𝑡𝑦 𝐼𝑛𝑑𝑒𝑥𝑡 =  
𝑇𝑜𝑡𝑎𝑙 𝐷𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛 𝑃𝑎𝑦𝑟𝑜𝑙𝑙𝑡

𝐿𝑎𝑏𝑜𝑟 𝑃𝑟𝑖𝑐𝑒 𝐼𝑛𝑑𝑒𝑥𝑡
 (16) 

Equation (16) includes the payroll associated with the customer accounts as well as the 

share of the A&G payroll.  

MATERIALS, RENTS, & SERVICES   

Utilities in the U.S. do not report MR&S – non-wage O&M expenses.  As is standard in 

TFP studies, we define MR&S expenses as O&M expenses net of labor expenses – that 

is, we subtract labor expenses from total distribution O&M expenses to arrive at MR&S 

expenses.  Specifically, we define MR&S expense as:  

𝑀𝑅&𝑆 𝐸𝑥𝑝𝑒𝑛𝑠𝑒𝑠𝑡 = 𝑇𝑜𝑡𝑎𝑙 𝐷𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛 𝑂&𝑀𝑡  − 𝑇𝑜𝑡𝑎𝑙 𝐷𝑖𝑠𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛 𝑃𝑎𝑦𝑟𝑜𝑙𝑙𝑡  (17) 

Equation (17) includes the MR&S associated with the customer accounts, as well as the 

share of the A&G MR&S. 

CAPITAL INDEX 

As elaborated in detail in Section II.C, we use One-Hoss Shay for capital quantity, flow 

of capital services and rental price.  We use gross investment in 1988 as the benchmark 

year for the initial capital stock calculation.31  We calculate the capital stock in 

subsequent years by adding constant dollar plant additions and subtracting constant 

dollar plant retirements.  We use the following data to arrive at the capital quantity index 

for any given year: gross distribution plant in service, distribution plant additions, 

distribution plant retirements, and a price index for utility construction costs.32  

 
31   See, Section II.C for the formula we use for the benchmark year as well as for subsequent year 
additions and retirements.  We use an average service life of 35 years. 

32   As discussed in Section II.E, we include a share of general plant and follow the same capital 
methodology as for the distribution plant with the exception that we use an average service life of 16 
years and utilize GDP-PI rather than the HW for the general price index. 
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COMBINED INPUT INDEX  

Once we calculate the quantity indices for each input component—labor, MR&S, and 

capital—we combine them using a chain-weighted Törnqvist-Theil indexing 

methodology to provide the growth of a single input index.  The growth rate of the 

combined input index is: 

 
𝑙𝑛 (

𝐼𝑛𝑝𝑢𝑡𝑡

𝐼𝑛𝑝𝑢𝑡𝑡−1
) =  ∑

1

2
× (𝑠ℎ𝑎𝑟𝑒𝑗,𝑡 + 𝑠ℎ𝑎𝑟𝑒𝑗 ,𝑡−1) × 𝑙𝑛 (

𝐼𝑛𝑝𝑢𝑡 𝑄𝑡𝑦 𝐼𝑛𝑑𝑒𝑥𝑗,𝑡

𝐼𝑛𝑝𝑢𝑡 𝑄𝑡𝑦 𝐼𝑛𝑑𝑒𝑥𝑗,𝑡−1
)

𝑗
 (18) 

Where: 

𝑠ℎ𝑎𝑟𝑒𝑗 ,𝑡 = cost share of input component j in year t 

𝐼𝑛𝑝𝑢𝑡 𝑄𝑡𝑦 𝐼𝑛𝑑𝑒𝑥𝑗,𝑡 = Quantity index for component j in year t 

The cost share for each component is the respective components’ expenses as a 

percentage of the total input expenses.  For example, we calculate the cost share for 

labor each year as: 

 𝐿𝑎𝑏𝑜𝑟 𝐶𝑜𝑠𝑡 𝑆ℎ𝑎𝑟𝑒𝑡

=  
𝐿𝑎𝑏𝑜𝑟 𝑂&𝑀 𝐸𝑥𝑝𝑒𝑛𝑠𝑒𝑠𝑡

𝐿𝑎𝑏𝑜𝑟 𝑂&𝑀 𝐸𝑥𝑝𝑒𝑛𝑠𝑒𝑠𝑡 + 𝑀𝑅&𝑆 𝐸𝑥𝑝𝑒𝑛𝑠𝑒𝑠𝑡 + 𝐶𝑎𝑝𝑖𝑡𝑎𝑙  𝐸𝑥𝑝𝑒𝑛𝑠𝑒𝑠𝑡
 

(19) 

We calculate the input growth rate for a given year as a weighted average of the growth 

rate of the combined input index for all companies for that given year, weighted by a 

measure of the output quantity metrics.   

Similarly, the annual growth rate for the combined input price index is: 

 
𝑙𝑛 (

𝐼𝑛𝑝𝑢𝑡 𝑃𝑟𝑖𝑐𝑒𝑡

𝐼𝑛𝑝𝑢𝑡 𝑃𝑟𝑖𝑐𝑒𝑡−1
) =  ∑

1

2
× (𝑠ℎ𝑎𝑟𝑒𝑗 ,𝑡 + 𝑠ℎ𝑎𝑟𝑒𝑗,𝑡−1) × 𝑙𝑛 (

𝐼𝑛𝑝𝑢𝑡 𝑃𝑟𝑖𝑐𝑒 𝐼𝑛𝑑𝑒𝑥𝑗,𝑡

𝐼𝑛𝑝𝑢𝑡 𝑃𝑟𝑖𝑐𝑒 𝐼𝑛𝑑𝑒𝑥𝑗,𝑡−1
)

𝑗
 (20) 

Where 𝐼𝑛𝑝𝑢𝑡 𝑃𝑟𝑖𝑐𝑒 𝐼𝑛𝑑𝑒𝑥𝑗,𝑡 refers to the input price index for component j in year t. 

COMBINED O&M INDEX  

Similarly, once we calculate the quantity indices for labor and MR&S, we combine them 

using a chain-weighted Törnqvist-Theil indexing methodology to provide the growth of a 

single O&M index.  The growth rate of the combined O&M index is: 

 
𝑙𝑛 (

𝑂&𝑀𝑡

𝑂&𝑀𝑡−1
) =  ∑

1

2
× (𝑠ℎ𝑎𝑟𝑒𝑗 ,𝑡 + 𝑠ℎ𝑎𝑟𝑒𝑗 ,𝑡−1) × 𝑙𝑛 (

𝑂&𝑀 𝑄𝑡𝑦 𝐼𝑛𝑑𝑒𝑥𝑗,𝑡

𝑂&𝑀 𝑄𝑡𝑦 𝐼𝑛𝑑𝑒𝑥𝑗,𝑡−1
)

𝑗
 (21) 
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Where: 

𝑠ℎ𝑎𝑟𝑒𝑗 ,𝑡 = cost share of input component j in year t 

𝑂&𝑀 𝑄𝑡𝑦 𝐼𝑛𝑑𝑒𝑥𝑗,𝑡 = Quantity index for component j in year t 

The cost share for each component is the respective components’ expenses as a 

percentage of the total input expenses.  See, for example, Equation (19) above. We 

then calculate the O&M growth rate for a given year as a weighted average of the 

growth rate of the combined O&M index for all companies for that given year, weighted 

by a measure of the output quantity metrics.   

D.  TFP and PFP Growth Study Results  

Table 1 below, presents the results of our electricity distribution industry TFP and PFP 

growth study for the 2001-2022 period.  The electricity distribution industry’s output 

growth during the period averaged 1.03% with a relatively low standard deviation of 

0.76% indicating that customer growth, the measure of our output study, has been 

relatively stable during the period.  The electricity distribution industry’s input growth 

during the period averaged 1.29% with a standard deviation of 1.37%.  TFP growth 

during the period averaged -0.26% with a standard deviation of 1.87%.   

For partial factor productivity, O&M PFP growth was -0.26% with a standard deviation of 

3.33%, and capital PFP growth was -0.06% with a standard deviation of 1.94%. 
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Table 1: Electricity Distribution Industry TFP & PFP Growth, 2001 - 2022 

 
 

IV. Gas Distribution Industry TFP and PFP  
A. Companies Included and Period of Study  

For our gas productivity study, we use data from the FERC, state public utility filings, 

and the EIA.  Since FERC regulates interstate electric transmission and natural gas and 

oil pipelines, gas utilities with interstate operations are required to submit regulatory 

Year
Growth of Output 

Index

Growth of Input 

Index

Growth of TFP 

Index

Growth of PFP 

(O&M)

Growth of PFP 

(Capital)

[A] [B] [C] [D] [E] [F]

2001 3.91% -2.04% 5.94% 6.62% 5.36%

2002 1.11% 0.40% 0.72% 0.54% 1.23%

2003 0.58% 1.30% -0.72% -3.20% 0.82%

2004 1.19% -1.61% 2.80% 5.51% 1.77%

2005 1.39% 0.29% 1.10% -0.22% 2.21%

2006 1.28% 1.33% -0.05% -2.38% 2.07%

2007 1.80% 2.03% -0.23% -2.75% 1.88%

2008 0.65% 0.56% 0.09% -1.22% 0.77%

2009 0.14% 1.27% -1.13% -1.33% -0.62%

2010 0.41% 2.87% -2.45% -6.71% 0.46%

2011 0.19% 2.46% -2.27% -5.47% -0.64%

2012 0.51% 0.99% -0.48% 0.17% -0.92%

2013 0.88% 0.51% 0.37% 2.38% -0.62%

2014 0.49% 1.56% -1.07% -1.17% -1.12%

2015 0.80% 0.81% -0.01% 0.94% -0.32%

2016 0.91% 1.55% -0.63% 0.29% -1.43%

2017 0.96% 3.71% -2.75% -2.56% -1.58%

2018 1.02% 2.76% -1.74% -2.55% -1.40%

2019 0.93% 2.53% -1.60% -1.07% -2.06%

2020 0.99% 1.89% -0.90% 2.58% -2.56%

2021 0.99% 0.57% 0.42% 5.32% -2.40%

2022 1.43% 2.57% -1.14% 0.65% -2.28%

2001 - 2022 1.03% 1.29% -0.26% -0.26% -0.06%
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financial accounts to the FERC on an annual basis by filling out Form 2.  This repository 

is publicly available and published by the FERC.33  We use FERC Form 2 data for 

metrics on labor, MR&S, and capital.  For the number of customers, we use data from 

the EIA.  In Appendix III, we provide the metrics used in the productivity study and the 

corresponding data sources. 

For our gas productivity study, we use 76 U.S. gas distribution companies.  We include 

the list of the 76 companies in Appendix IV. Our general approach for selecting a 

sample of gas distribution companies is to select as many companies as possible, 

governed by data constraints.  Productivity growth can exhibit significant volatility at the 

individual firm level over time and the selection of a large sample of companies can help 

reduce that volatility. 

We use the period 2009 – 2023 for our productivity study, for a total of 15 years of data.  

The capital-intensive and “lumpy” nature—as well as the long asset lives—of gas 

distribution implies that productivity growth is cyclical, can be volatile and significantly 

fluctuate year to year.  Selecting a sufficiently long period is necessary to capture the 

cyclical, long-run productivity trends in the industry.         

B. Output Index    

For the reasons discussed in Section II.B, we use number of customers as the measure 

of output in our productivity study.  We use data from the EIA that captures both 

bundled customers and delivery customers that the distribution utility serves.34  A gas 

distribution company provides either bundled service—providing both distribution and 

energy services through a default service to the customer—or delivery services only to 

the customer.  When the gas distribution company provides the delivery services, a 

competitive retail gas company provides the energy services.  Both bundled and 

delivery only customers are relevant for our gas productivity study.         

As with the electricity productivity study, we calculate the output (customer) growth rate 

for each company and each year in the sample.  We calculate the average output 

 
33   Form 2 for gas utilities are available going back to 1991 on the FERC website: 
https://www.ferc.gov/industries-data/natural-gas/industry-forms/form-2-2a-3-q-gas-historical-vfp-data.  
FERC releases Form 2 data in a format that is not readily usable.  Additionally, a significant amount of 
work goes into processing the data into a clean, usable format. Some third-party vendors process the raw 
FERC Form 2 data and make it available for use via a subscription service. Our primary data source for 
this study uses the processed FERC Form 2 data released by SNL Financial, a financial analytics 
company, which is a part of Standard & Poor’s (S&P) Global Market Intelligence. 

34   See Appendix III for a list of all the specific FERC accounts used in the gas productivity study.   
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(customer) growth for a given year as an average of the output (customer) growth rate 

of all companies for that given year, weighed by each company’s output (customer).  

C. Input Index 

In our gas productivity study, O&M consists of the labor and the non-labor (MR&S) 

expenses included in the FERC’s gas distribution accounts.35  For the reasons 

discussed in Section II.D, we also include the labor and MR&S expenses included in the 

FERC’s customer-accounts, such as customer accounts, customer service and 

information account, and sales account.  Customer account expenses are not included 

in the FERC’s distribution accounts; they are in separate accounts.  Nevertheless, the 

expenses are relevant for a gas productivity study since they include essential activities 

to provide gas distribution services, such as measuring usage and billing activities.  

Customer account expenses can be assigned directly and used in the distribution 

productivity study without the need to use an allocation factor.36      

We calculate the labor quantity index, MR&S quantity index, capital quantity index, 

combined input index, and combined O&M index for our gas productivity study using the 

same methodology used in our electricity productivity study as described in Section III.C 

above.  

D. TFP and PFP Growth Study Results 

Table 2 below presents the results of our gas distribution industry TFP and PFP growth 

study for the 2009 – 2023 period.  The gas distribution industry’s output growth during 

the period averaged 0.86% with a relatively low standard deviation of 0.72% indicating 

that customer growth, the measure of output in our study, has been relatively stable 

during the period.  The gas distribution industry’s input growth during the period 

averaged 2.53% with a standard deviation of 1.82%.  TFP growth for the gas distribution 

industry during the period averaged -1.68% with a standard deviation of 1.74%.    

For partial factor productivity, O&M PFP growth was -0.30% with a standard deviation of 

3.88%, and capital PFP growth was -2.20% with a standard deviation of 1.33%. 

 

 

 
35   Id.   

36   We also include a share of A&G expenses in our study as discussed in Section II.E. 
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Table 2: Gas Distribution Industry TFP & PFP Growth, 2009 - 2023 

 

 

V. Conclusions 
In this report, we have developed an electricity distribution industry TFP model and a 

gas distribution industry TFP model. In the electricity distribution industry, we calculate 

that during the period 2001 to 2022, TFP growth averaged -0.26%, O&M PFP growth 

also averaged -0.26%, and capital PFP growth averaged -0.06%. in the gas distribution 

industry, we calculate that during the period 2009-2023, TFP growth averaged -1.68%, 

O&M PFP growth averaged -0.30%, and capital PFP growth averaged -2.20%. 

 

Year
Growth of Output 

Index

Growth of Input 

Index

Growth of TFP 

Index

Growth of PFP 

(O&M)

Growth of PFP 

(Capital)

[A] [B] [C] [D] [E] [F]

2009 0.12% 3.15% -3.03% -6.11% -1.11%

2010 0.22% -0.02% 0.24% 3.03% -1.38%

2011 0.59% 1.85% -1.26% -1.83% -0.90%

2012 1.39% 1.33% 0.07% -1.09% 0.76%

2013 -0.27% 2.29% -2.56% -1.65% -3.06%

2014 0.39% 1.72% -1.33% 0.97% -2.94%

2015 2.74% 3.76% -1.02% -0.92% -0.92%

2016 0.59% 3.74% -3.15% -1.67% -3.90%

2017 1.17% 2.14% -0.97% 2.89% -2.80%

2018 1.62% 5.21% -3.59% -3.53% -2.68%

2019 0.78% 4.79% -4.02% -3.89% -3.72%

2020 1.16% 3.02% -1.86% 2.90% -3.72%

2021 0.80% 3.96% -3.16% -2.53% -2.79%

2022 0.79% -1.81% 2.59% 10.06% -1.30%

2023 0.74% 2.84% -2.10% -1.06% -2.55%

2009 - 2023 0.86% 2.53% -1.68% -0.30% -2.20%
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Appendix I: Metrics and Data Sources Used in the Electric TFP and 
PFP Study 

 

Category Components Source

Output Quantity Metrics Total Customers EIA Form 861

Total Electric Volume (MWh) EIA Form 861

Labor Input Costs Distribution, Salaries and Wages FERC Form 1: Page 354, Line 23, Column b

Customer Accounts, Salaries and Wages FERC Form 1: Page 354, Line 24, Column b

Customer Service and Information, 

Salaries and Wages

FERC Form 1: Page 354, Line 25, Column b

Sales, Salaries and Wages FERC Form 1: Page 354, Line 26, Column b

Materials Rents & Services Input Costs Distribution, O&M FERC Form 1: Page 322, Line 156, Column b

Customer Accounts, O&M FERC Form 1: Page 322, Line 159-164, Column b

Customer Service and Information, 

O&M FERC Form 1: Page 323, Line 171, Column b

Sales, O&M FERC Form 1: Page 323, Line 178, Column b

Capital Input Costs Distribution, Plant in Service FERC Form 1: Page 207, Line 75, Column g

Distribution Plant, Additions FERC Form 1: Page 206, Line 75, Column c

Distribution Plant, Retirements FERC Form 1: Page 207, Line 75, Column d

Net Distribution Plant S&P Capital IQ

Adminstrative and General Input Costs Total Administrative and General 

Expenses, O&M

FERC Form 1: Page 323, Line 197, Column b

Total Electric O&M Expenses FERC Form 1: Page 323, Line 198, Column b

Administrative and General, Salaries 

and Wages

FERC Form 1: Page 354, Line 27, Column b

Administrative and General, Pensions 

and Benefits

FERC Form 1: Page 323, Line 187, Column b

Total Electric Operations and 

Maintenance, Salaries and Wages

FERC Form 1: Page 354, Line 28, Column b

General Plant Input Costs General Plant, Plant in Service FERC Form 1: Page 207, Line 99, Column g

General Plant, Additions FERC Form 1: Page 206, Line 99, Column c

General Plant, Retirements FERC Form 1: Page 207, Line 99, Column d

Total Electric Plant In Service FERC Form 1: Page 207, Line 104, Column g

Intangible Plant, Plant in Service FERC Form 1: Page 205, Line 5, Column g

Net General Plant S&P Capital IQ

Price Indices Employment Cost Index U.S. Bureau of Labor Statistics, Employment Cost 

Index, Wages and salaries for Private industry 

workers in Utilities, Index

Price Indexes for Gross Domestic 

Product

U.S. Bureau of Economic Analysis, Price Indexes 

for Gross Domestic Product

Electric Plant Construction Price Index Whitman, Requardt and Associates, LLP

Corporate Profits Tax Rate U.S. Internal Revenue Service, Statistics of 

Income Historical Table 24

Cost of Debt, Total Long Term Debt FERC Form 1: Page 112, Line 24, Column c

Cost of Debt, Interest on Long Term 

Debt

FERC Form 1: Page 117, Line 62, Column c

Return on Equity S&P Capital IQ, Pending Rate Cases

30 Year Bond Yields U.S. Department of the Treasury, Daily Treasury 

Par Yield Curve Rates

Consumer Price Index U.S. Bureau of Labor Statistics, Consumer Price 

Index

Economy-wide TFP Estimates U.S. Economy Input Price Growth U.S. Bureau of Economic Analysis, Price Indexes 

for Gross Domestic Product

U.S. Total factor productivity for Private 

Business Sector

U.S. Department of Labor, Bureau of Labor 

Statistics, Total factor productivity for Private 

Business Sector
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Appendix II: Electricity Distribution Companies Used in the TFP 
and PFP Study 

 

Alabama Power Company MDU Resources Group Inc.

ALLETE (Minnesota Power) Metropolitan Edison Company

Appalachian Power Company Mississippi Power Company

Arizona Public Service Company Monongahela Power Company

Atlantic City Electric Company Narragansett Electric Company

Avista Corporation Nevada Power Company

Baltimore Gas and Electric Company New York State Electric & Gas Corporation

Black Hills Power, Inc. Niagara Mohawk Power Corporation

Central Maine Power Company Northern Indiana Public Service Company

Cleco Power LLC Northern States Power Company - MN

Cleveland Electric Illuminating Company Northern States Power Company - WI

Commonwealth Edison Company NSTAR Electric Company

Connecticut Light and Power Company Ohio Edison Company

Consolidated Edison Company of New York, Inc. Oklahoma Gas and Electric Company

Consumers Energy Company Orange and Rockland Utilities, Inc.

Dayton Power and Light Company Pacific Gas and Electric Company

Delmarva Power & Light Company PacifiCorp

Dominion Energy South Carolina, Inc. PECO Energy Co.

DTE Electric Company Pennsylvania Electric Company

Duke Energy Carolinas, LLC Portland General Electric Company

Duke Energy Florida, LLC Potomac Edison Company

Duke Energy Indiana, LLC Potomac Electric Power Company

Duke Energy Kentucky, Inc. PPL Electric Utilities Corporation

Duke Energy Ohio, Inc. Public Service Company of Colorado

Duke Energy Progress, LLC Public Service Company of New Hampshire

Duquesne Light Company Public Service Company of New Mexico

El Paso Electric Company Public Service Company of Oklahoma

Empire District Electric Company Public Service Electric and Gas Company

Entergy Arkansas, LLC Puget Sound Energy, Inc.

Entergy Mississippi, LLC Rochester Gas and Electric Corporation

Entergy New Orleans, LLC San Diego Gas & Electric Company

Evergy Kansas South, Inc. Sierra Pacific Power Company

Evergy Metro, Inc. Southern California Edison Company

Florida Power & Light Company Southern Indiana Gas and Electric Company

Georgia Power Company Southwestern Electric Power Company

Green Mountain Power Corporation Southwestern Public Service Company

Idaho Power Company Tampa Electric Company

Indiana Michigan Power Company Tucson Electric Power Company

Indianapolis Power & Light Company Union Electric Company

Jersey Central Power & Light Company United Illuminating Company

Kentucky Utilities Company Virginia Electric and Power Company

Louisville Gas and Electric Company West Penn Power Company

Massachusetts Electric Company Wisconsin Electric Power Company

Wisconsin Public Service Corporation
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Appendix III: Metrics and Data Sources Used in the Gas TFP and 
PFP Study 

 

Category Components Source

Output Quantity Metrics Total End User Natural Gas Customers EIA Form 176

Labor Input Costs Distribution, Direct Payroll LDC State Filing

Storage, LNG Terminaling and Processing, Direct Payroll LDC State Filing

Customer Accounts, Direct Payroll LDC State Filing

Customer Service and Informational, Direct Payroll LDC State Filing

Sales, Direct Payroll LDC State Filing

Materials Rents & Services Input Costs Distribution, O&M FERC FORM 2: Page 324, Line 229, Column b; LDC State Filing

Customer Accounts, O&M FERC FORM 2: Pages 324-325, Lines 232- 237, Column b; LDC State 

Filing

Customer Service and Information, O&M FERC FORM 2: Page 325, Lines 241, 244, Column b; LDC State Filing

Sales, O&M FERC FORM 2: Page 325, Line 251, Column b; LDC State Filing

Underground Storage, O&M FERC FORM 2: Page 321, Line 125, Column b; LDC State Filing

Other Storage, O&M FERC FORM 2: Page 321, Line 146, Column b; LDC State Filing

Capital Input Costs Distribution, Plant in Service FERC FORM 2: Page 209, Line 109, Column g; LDC State Filing

Distribution Plant, Additions FERC FORM 2: Page 209, Line 109, Column c; LDC State Filing

Distribution Plant, Retirements LDC State Filing

Underground Storage Plant, Plant in Service FERC FORM 2: Page 207, Line 57, Column g; LDC State Filing

Underground Storage Plant, Additions FERC FORM 2: Page 206, Line 57, Column c; LDC State Filing

Underground Storage Plant, Retirements LDC State Filing

Other Storage Plant, Plant in Service FERC FORM 2: Page 207, Line 69, Column g; LDC State Filing

Other Storage Plant, Additions FERC FORM 2: Page 206, Line 69, Column c; LDC State Filing

Other Storage Plant, Retirements LDC State Filing

Adminstrative and General Input Costs Total Administrative and General Expenses, O&M FERC FORM 2: Page 325, Line 270, Column b; LDC State Filing

Total Gas O&M Expenses FERC FORM 2: Page 325, Line 271, Column b; LDC State Filing

Administrative and General, Salaries FERC FORM 2: Page 325, Line 254, Column b; LDC State Filing

Administrative and General, Employee Pensions & Benefits FERC FORM 2: Page 325, Line 260, Column b; LDC State Filing

General Plant Input Costs General Plant, Plant in Service FERC FORM 2: Page 209, Line 124, Column g; LDC State Filing

General Plant, Additions FERC FORM 2: Page 209, Line 124, Column c; LDC State Filing

General Plant, Retirements LDC State Filing

Total Gas Plant In Service FERC FORM 2: Page 209, Line 129, Column g; LDC State Filing

Intangible Plant, Plant in Service LDC State Filing

Price Indices Employment Cost Index U.S. Bureau of Labor Statistics, Employment Cost Index, Wages 

and Salaries for Private Industry Workers in the Utilities Industry; 

Total Compensation for Private Industry Workers in the Utilities 

Industry

Price Indexes for Gross Domestic Product U.S. Bureau of Economic Analysis, Price Indexes for Gross 

Domestic Product

Producer Price Index U.S. Bureau of Labor Statistics, Producer Price Index for 

Construction Materials

Corporate Profits Tax Rate U.S. Internal Revenue Service, Statistics of Income Historical Table 

24

Cost of Debt, Total Long Term Debt FERC FORM 2: Page 112, Line 24, Column c; LDC State Filing; EIA 

Form 412; RUS Form 7; RUS Form 12

Cost of Debt, Interest on Long Term Debt FERC FORM 2: Page 116, Line 62, Column c; LDC State Filing; EIA 

Form 412; RUS Form 7; RUS Form 12

Return on Equity S&P Capital IQ, Past Rate Cases

30 Year Bond Yields U.S. Department of the Treasury, Daily Treasury Par Yield Curve 

Rates

Consumer Price Index U.S. Bureau of Labor Statistics, Consumer Price Index

Economy-wide TFP Estimates U.S. Economy Input Price Growth U.S. Bureau of Economic Analysis, Price Indexes for Gross 

Domestic Product

U.S. Total factor productivity for Private Business Sector U.S. Bureau of Labor Statistics, Total Factor Productivity for Private 

Business Sector

Other Data Total End User Natural Gas Volume (Mcf) EIA Form 176
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Appendix IV: Gas Distribution Companies Used in the TFP and 
PFP Study 

 

 

 

 

 

 

 

Atmos Energy Corporation Niagara Mohawk Power Corporation

Avista Corporation Northern Indiana Public Service Company, LLC

Baltimore Gas and Electric Company Northern States Power Company

Bluefield Gas Company NSTAR Gas Company

Central Hudson Gas & Electric Corp. Ohio Gas Company

Chattanooga Gas Company Ohio Valley Gas Corporation

Cheyenne Light, Fuel and Power Company Orange and Rockland Utilities, Inc.

Citizens Gas Fuel Company Pacific Gas and Electric Company

Columbia Gas of Kentucky, Incorporated PECO Energy Company

Columbia Gas of Maryland, Incorporated Peoples Gas System

Columbia Gas of Ohio, Inc. Philadelphia Gas Works

Columbia Gas of Pennsylvania, Inc. Pike County Light and Power Company

Columbia Gas of Virginia, Incorporated Pike Natural Gas Co

Connecticut Natural Gas Corporation Public Service Company of North Carolina, Incorporated

Consolidated Edison Company of New York, Inc. Puget Sound Energy, Inc.

Consumers Energy Company Rochester Gas and Electric Corporation

Corning Natural Gas Corporation San Diego Gas & Electric Company

Delta Natural Gas Company, Inc. Sierra Pacific Power Company

Dominion Energy South Carolina, Inc. Southern California Gas Company

Duke Energy Kentucky, Inc. Southern Indiana Gas and Electric Company

Duke Energy Ohio, Inc. Spire Alabama Inc.

Eversource Gas Company of Massachusetts Spire Mississippi Inc.

Fillmore Gas Company, Inc. Spire Missouri Inc.

Hope Gas, Inc. St. Joe Natural Gas Co, Inc.

Indiana Gas Company, Inc. St. Lawrence Gas Company, Inc.

Intermountain Gas Company Superior Water, Light and Power Company

Kansas Gas Service Company, Inc. The Berkshire Gas Company

KeySpan Gas East Corporation The East Ohio Gas Company

Liberty Utilities (EnergyNorth Natural Gas) Corp. The Southern Connecticut Gas Company

Liberty Utilities (New England Natural Gas Company) Corp. UGI Utilities, Inc.

Louisville Gas and Electric Company Union Electric Company

Madison Gas and Electric Company Virginia Natural Gas, Inc.

Midwest Natural Gas Corporation Washington Gas Light Company

Midwest Natural Gas, Inc. Wisconsin Gas LLC

Mountaineer Gas Company Wisconsin Power and Light Company

National Fuel Gas Distribution Corporation Wisconsin Public Service Corporation

New Jersey Natural Gas Company Wyoming Gas Company

New York State Electric & Gas Corporation Yankee Gas Services Company
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