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 Introduction and Summary 

1.1. Introduction 

In 2018, Ontario Energy Board (“OEB”) staff began a project to benchmark granular costs 

utilities incur at the activity level (e.g., reported right of way expenses) or program level (e.g., tree- 

trimming costs).  This came to be called the activities and programs benchmarking (“APB”) project.  The 

project has focused on granular operation and maintenance (“O&M”) expenses and capital expenditures 

(“capex”) of power distributors.  Pacific Economics Group Research LLC (“PEG”) was chosen as project 

consultant.   

PEG prepared a concept paper that discussed the challenges of granular cost benchmarking and 

considered alternative benchmarking methods.  Several working group sessions were conducted to draw 

input from stakeholders and inform them of the state of the initiative.  OEB staff prepared a discussion 

paper that identified 19 activities that were shortlisted to 10 activities for benchmarking.  These 

categories included capex as well as O&M expenses.  They consist of the following cost areas  

1. billing O&M; 

2. meter O&M; 

3. vegetation management O&M; 

4. lines O&M; 

5. distribution station equipment O&M; 

6. poles, towers, and fixtures maintenance; 

7. distribution station equipment capex; 

8. pole, towers, and fixtures capex; 

9. line transformer capex; 

10. meter capex. 

PEG prepared a report presenting benchmarking results for these 10 cost areas.  The final 

version of this report was issued in May of 2021.  A meeting was held on December 9, 2021 to gather 

input from stakeholders, at which OEB Staff presented their thoughts on APB and proposed changes to 

the work.  A report to update the work to include 2020 data was published in April 2022.  This data 

request and other APB documents can be found on the OEB website.  Some data were collected from 

distributors by way of a small request for data not already provided to the OEB.  This report updates the 

benchmarking results for the 10 cost areas for 2021 and 2022 data and implements new methods and 

https://engagewithus.oeb.ca/activity-and-program-based-benchmarking-initiative/news_feed/apb-unit-cost-report-update
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improved data.  These updates tended to improve the accuracy of the models.  Section 2 describes the 

purpose of econometric benchmarking and the goals associated with calculating cost scores. Section 3 

discusses the econometric models and results.  Section 4 contains the model tables and the cost scores 

for each distributor. Section 5 provides some commentary to aid interpretation of the results and 

possible applications.  

  



 

  5 

 Econometric Methods and Goals  

2.1 Overview of Econometrics  

Evaluating Utility Cost Performance: Why Econometric Benchmarking? 

When evaluating cost performance of a utility (or any other business), it is generally 

unproductive to simply compare the total “raw” cost for two companies. For example, there is not 

much insight to glean from observing that Alectra Utilities Corporation spent an average of 

$8,409,579 on Station Operation and Maintenance (“O&M”) from 2020-2022, while Westario Power 

Inc. spent $266,470 on the same accounts over the same time period. While we might know that 

Alectra is much larger and that the size of the operations must contribute greatly to the large 

difference in raw cost levels, we don’t have specific useful information about the relationship 

between size and cost. 

Unit Cost 

To adjust for size we can divide raw cost by the number of units the company produced. Then 

we can compare the two distributors’ cost per unit (commonly known as “average cost” or “unit 

cost”).  This is the simplest meaningful approach to cost comparison, and it has the benefit of being 

widely used and easily understood.  

For a goods-producing company, the unit cost is calculated by dividing the total cost incurred by 

the company by the total number of goods produced during the same time period. 

𝑇𝑜𝑡𝑎𝑙 𝐶𝑜𝑠𝑡

𝑁𝑢𝑚𝑏𝑒𝑟 𝐼𝑡𝑒𝑚𝑠 𝑃𝑟𝑜𝑑𝑢𝑐𝑒𝑑
= 𝐶𝑜𝑚𝑝𝑎𝑛𝑦 𝑼𝒏𝒊𝒕 𝑪𝒐𝒔𝒕  

We can use the resulting unit cost information to compare the amount each company spends, 

on average, to produce each item (unit). For service-providing industries like electric distribution, we 

can choose a logical measure of scale such as the number of customers served for the denominator. 

Once we’ve calculated unit cost, we might infer that the company with the lower unit cost for the 

same product is more efficient. If the larger companies tend to have a lower unit cost, we have 

observed evidence of scale economies available within the industry.  

While unit cost may be a helpful starting point, it remains a relatively blunt measure of the 

company’s cost efficiency. What if we discover that the larger company has a higher unit cost? Or 

what if similarly sized companies have very different unit costs? We know that economies of scale 
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are not linear with company size (i.e. it is certainly not always true that the bigger the company, the 

more efficient its cost of production). We need other tools to make further inferences. 

The bluntness of unit cost is particularly concerning in regulated industries like electric 

distribution. For example, even after adjusting for scale we would expect that costs would be higher 

in Toronto than in other areas of Ontario. Input price conditions such as local differences in wage 

rates can help explain the remaining differences in cost levels. Prices for other non-wage inputs may 

vary dramatically depending on the location of the service territory. Distributors do not have their 

choice of service territory or the number of customers they serve. Terrain, climate, and customer 

density are also outside of the distributors’ control. These types of issues, referred to as “business 

conditions”, may have significant effects on a distributor’s necessarily incurred costs, but they do 

not result from the company’s business choices. Our goal is to evaluate cost performance based on 

efficiency and productivity in the areas which the company does have some control and decision-

making power. 

To be able to include this additional information to make valid cost comparisons, we can’t just 

keep dividing cost by more and more conditions. We need to use a statistical technique called 

econometric benchmarking.  While econometric statistical methods are very well-established, they 

are not as easily understood as unit cost and they do require additional tools and training to be able 

to develop and implement correctly. Thus, they are rarer to see in regulatory environments, though 

a number of jurisdictions around the world have utilized econometric benchmarking for many years 

now. Econometric models have major benefits as a method of cost performance comparison, but 

they have limitations to consider as well.  

The benefits include the ability to account for multiple scale variables (see Table 2 below) and 

numerous business conditions using data from the entire industry, and to obtain specific 

information about the magnitude and statistical significance of the effects of each variable. 

Challenges include data availability, data accuracy, and collection time and cost. The models 

themselves may also be constrained in the number of variables they can statistically support due to 

the size of the sample (total number of companies and years). Public and industry interpretation and 

understanding of the models and results is also more challenging to facilitate than it is for unit cost 

comparisons. 
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Table 1 

Variable Detail for Models with One Scale Variable 

  

 

 

Table 2 

Variable Detail for Models with Two Scale Variables 
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2.2  Review of Variables & Econometric Model Construction 

 Earlier PEG Reports discussed the methodology in detail. The following section touches on some 

of these issues.  

Each company’s data for each year is a single observation in the model. To make valid statistical 

comparisons, there must be enough observations to support reliable model coefficients and 

standard error calculations. The number of observations is the basis for the model “degrees of 

freedom”. Each variable included in the model reduces the degrees of freedom available for the 

calculations of the variable standard errors. If there are too few observations, the model will not 

have enough underlying data to determine whether the coefficients are accurate. Further 

complicating things, the standard degrees of freedom calculation requires that each observation is 

independent. Since these sets of observations consist of multiple observations from each company, 

they are not independent. PEG uses a panel model specification and several standard error 

adjustments to appropriately account for the non-independence of the repeated company 

observations.  

To begin the process, PEG divides each company’s raw cost by the applicable input prices. We 

then use the resulting real cost as the left-hand-side variable in each model. This conserves degrees 

of freedom, allowing for more flexibility in the number of variables used. Parsimony in variable 

selection is a virtue in econometric modeling. 

For the variable selection process, PEG developed and tested variables with strong theoretical 

foundation which have been established in other electric utility cost econometric modeling 

exercises. A challenge of statistical modeling is that just because a variable is an important 

contributor to cost does not mean it will be statistically significant in the model. If the values of the 

variable are too similar to other variables, or if there is not enough variability within the data, it will 

not be statistically significant in the model regardless of its real-life importance. Adding to the 

challenge of variable identification, the more granular the model, the less precise the model tends 

to be as a function of the amount of data involved. Below, Table 3 lists each of the business 

condition variables used across the ten models.  

 

 

https://www.oeb.ca/consultations-and-projects/policy-initiatives-and-consultations/activity-and-program-based
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Table 3 

Business Condition Variables 
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2.3 Econometric Model Interpretation 

The phrase “predicted cost”, while accurate, sometimes causes parties to think it is the cost 

level company should have actually achieved. Because no model is perfect, some clarification is 

useful. The predicted cost is the company’s cost after accounting for regional input prices and the 

industry-average effect of each variable applied to the company’s specific values for those variables. 

While distributor productivity and efficiencies are part of the difference between actual and 

predicted cost, any controllable or non-controllable cost driver that is not reflected (explicitly or 

implicitly) in the model variables will contribute to the difference as well. Rather than being directly 

compared to all other distributors, each distributor is compared versus the average cost1 associated 

with a single hypothetical distributor that faces the exact same circumstances2. The predicted cost is 

essentially the cost a hypothetical distributor with the exact same characteristics as the actual 

distributor would be expected to incur if they spent exactly the statistically-calculated industry 

average for each of the model variables. This hypothetical standard is used to judge cost 

performance. 

We use econometric modeling to facilitate better comparisons by going beyond unit cost to 

adjust costs for scale and some relevant business conditions. The goal of these exercises is to draw 

closer to a more objective, apples-to-apples comparison while keeping the time and cost demands 

on distributors low. The cost scores can be thought of as a data-based starting point; the models 

clearly identify the factors which have been accounted for so that time and effort can be spent on 

more productive examinations. If a distributor is an average or better cost performer, they are not 

spending significantly more than the amount we’d expect if they spent the industry average on their 

own scale and business condition inputs. Detailed cost investigation is not likely to be a good use of 

resources. Although, if a company is a consistently good performer, it could be worthwhile to 

investigate whether any of their methods can be useful to other distributors. If a company is worse 

than average, it may be worth examining whether the distributor faced additional or unique cost 

 
1 As implied in the preceding paragraphs, this is far more complicated than just taking the industry average cost for 
each variable. The coefficients (average effects) are calculated using the average effects and variance of the other 
variables so that the model works as a whole without double-counting or distorting effects.  
2 Additional discussion of the econometric methods can be found in earlier reports by PEG.   

https://www.oeb.ca/consultations-and-projects/policy-initiatives-and-consultations/activity-and-program-based
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challenges out of their control. The distributor with higher costs may also benefit from insights from 

other distributors who have found cost savings for that activity or program.  

 

 Summary of Models 

The econometric models for each of the cost areas have been updated to include 2021 and 2022 

data.  Table 4 below gives a summary of model performance for each of the 10 models. A brief 

discussion of each of the ten models follows.  Tables containing the parameter estimates and 

benchmarking scores for all ten models are provided after the discussion in Tables 6-25.   

Table 4 

High-Level Model Summary 
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3.1 O&M Models 

Billing O&M 

Our econometric work resulted in the model for billing O&M shown in Table 5.  The model 

identified the number of customers as the appropriate scale variable.  For a distributor of average scale, 

a 1% increase in the number of customers results in a 0.91% increase in predicted cost.  This suggests 

that a distributor of average scale should expect some scale economies from increasing its scale of 

operations, because cost increases less than the relative size increase.   

The econometric work can account for the average effects of other relevant business conditions 

such as customer density, accounting practices such as the percentage distribution cost recorded as 

miscellaneous or supervision and the impact of pension accounting, and the overall industry trend in 

cost over time.  The pension variable is intended to adjust for the average impact of differing accounting 

treatment of pensions and other benefits.  It identifies cases in which the distributor includes more than 

just salaries and wages in the detailed operating accounts as opposed to consolidating the cost in the 

Administrative & General accounts.  It is expected to have a positive relationship with cost. Both 

allocation variables were included to adjust for the impact of suspected accounting issues with the 

itemization of expenses.  One version is the ratio of supervision and engineering expense to total O&M.  

The second is the ratio of miscellaneous O&M to total O&M.  To the extent that a distributor reported 

higher than average amounts in these broad categories, one may expect lower values in the billing 

account due to a lack of itemization of expenses.  Both have negative signs and are statistically 

significant which suggests that some distributors may be putting less effort into itemizing O&M 

expenses than others.  Including these variables in the model facilitates getting closer to an apples-to-

apples comparison of distributor cost. The very small negative value of the trend variable parameter 

suggests that cost declines for reasons other than those measured by the business condition variables.  

These reasons include productivity growth.   

The econometric model produced cost predictions for each year for each distributor.  The 

average difference between actual cost and that predicted by the model is presented in Table 6 below.  

The percentage of distributors with a cost performance within 50% was 89%, which was improved from 

the previous work.  There are several possible reasons to explain why some results seem extreme.  The 

first is that there is an unknown or unmeasurable business condition that affects billing O&M which is 

not included in the current model.  The second is that there is another accounting issue not addressed 
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by the supervision, miscellaneous, and pension variables which resulted in significantly more or less cost 

being recorded in the billing account.  A third possible explanation is that the distributor is significantly 

better or worse at performing the billing function relative to other distributors.  Overall, the billing O&M 

econometric model was improved by the inclusion of 2021-2022 data.   

Meter O&M  

Our econometric work resulted in the model for Meter O&M cost shown in Table 7.  The model 

identified the number of poles and the number of customers as relevant scale variables.  The number of 

poles is a proxy for the geographical dispersion of meters.  The results suggest that the long-run impact 

of customers is similar to that of poles.  For a distributor of average scale, a 1% increase in the number 

of customers results in an increase in predicted cost of 0.44% and a 1% increase in number of poles also 

results in an increase of 0.44%.  A 1% increase in overall scale (i.e., 1% increase in both poles and 

customers) results in an expected cost increase of 0.88%.  This suggests that a distributor of average 

scale should expect some cost savings as a result of increasing its scale of operations because on 

average, size increases more than cost.  The inclusion of 2021-2022 data essentially equalized the 

weights, with relatively more weight being placed on customers (+10 %) and a little less on poles (-10%), 

but ultimately a nearly identical overall scale estimate.   

The econometric work was able to account for other relevant business conditions such as the 

percentage distribution cost recorded as miscellaneous, the impact of pension accounting, and the 

unexplained trend in cost over time.  As in the other models, there was a negative relationship between 

the cost allocation variable and meter O&M cost, which suggests that distributors recording more cost 

in the miscellaneous account will tend to have less cost recorded in the accounts we are benchmarking.  

The pension variable once again had a positive relationship with cost.  The negative value on the trend 

variable suggests that cost should decline by 3.2% per year for reasons other than measured by the 

business condition variables.  The impact of the scale variables is discussed above.   

The econometric model produced cost predictions for each year for each distributor.  The 

average difference between actual cost and that predicted by the model is presented in Table 8.  The 

explanatory power of the model as measured by R-squared is 0.847 and slightly improved from the 

previous work.  The percentage of distributors with a cost performance within 50% of predicted cost 

was 57%. 
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Vegetation Management 

Our econometric work resulted in the model for vegetation management cost shown in Table 9.  

The model identified the number of poles as the relevant scale variable.  For a distributor of average 

scale, a 1% increase in the number of poles results in an increase in predicted cost of 1.07%.  This 

suggests that a distributor of average scale should not expect cost savings from increasing its scale of 

operations because size increases less than cost.  The latest results show an increase in the estimated 

cost effect relative to earlier models. 

The econometric work was able to account for other relevant business conditions such as 

overhead line km per pole, whether the percentage of the system with vegetation challenges exceeded 

60%3, the percentage distribution cost recorded as supervision, the impact of pension accounting, and 

the overall trend in cost over time.   

The model found a negative relationship between the cost allocation variable and cost which 

suggests that distributors that have more cost recorded in supervision and engineering will tend to have 

less cost recorded in the accounts we are benchmarking.  The pension variable has a positive 

relationship with cost.  The negative value on the trend variable suggests that cost should decline by 

0.7% per year for reasons other than those measured by the model’s business condition variables.  The 

percentage of distributors with results within 50% of that predicted was 50% and similar to past results.  

The impact of the scale variables is discussed above and the company-by-company benchmark results 

are shown in Table 10. 

Lines O&M  

The econometric work resulted in the model for lines O&M cost shown in Table 11.  The 

explanatory power of the model as measured by R-squared was 0.89 which was very slightly improved 

 
3 The vegetation management model contains a variable vegDE that was assembled from the survey responses 
from distributors that identifies those with the highest two categories of vegetation challenge.  The statistical 
significance of this variable has declined since it was first used with data that ended in 2019.  The lack of 
correlation with the more recent data could be indicative that conditions have changed for enough distributors 
such that it does not have the explanatory power it had in the past.  PEG attempted an alternative form of the 
variable that isolated the distributors with the highest indicated level of vegetation challenge but this variable was 
not any more significant than the current version.  Intuitively, the vegetation management cost should be 
proportional to the amount of vegetation that needs to be managed.  The survey attempted to gather this 
information in a manner that was easy for distributors to provide a response.  PEG recommends that an better 
measure of vegetation be considered in the future to improve this variable and the accuracy of the model.  The 
input of distributors will be very helpful in determining a way to report this information that is both more accurate 
and minimizes reporting burden. 
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from earlier work.  The percentage of distributors with cost performance within 50% was 70% which is 

improved compared to the earlier work.  The improvement in explanatory power is supported by the 

availability of much more relevant and intuitive scale variables. 

The econometric work was able to account for other relevant business conditions such as 

accounting practice differences which were also included in the model.  The impact of pension 

accounting and the propensity for distributors to not itemize but rather record expenses as supervision 

or miscellaneous were also considered. The variables measuring the proportion of total distribution 

O&M recorded as supervision or miscellaneous respectively each had negative signs.  This means that 

the more distributors tended to record expenses in these general categories, the less cost was observed 

in the more itemized account being benchmarked.  The negative value on the trend variable suggests 

that cost should decrease by 0.7% per year for reasons other than measured by the business condition 

variables.  This model included a variable for the percentage of line transformers more than 30 years 

old, which was associated with higher O&M costs. The impact of the scale variables is discussed above.   

The econometric model produced cost predictions for each year for each distributor.  The 

average difference between actual cost and that predicted by the model is presented in Table 12.  

Distribution Station Equipment O&M 

The econometric work resulted in the model for distribution station O&M cost shown in Table 

13.  The model identified the number of substations as the most important scale variable.  For a 

distributor of average scale, a 1% increase in the number of substations results in an increase in 

predicted cost of 1.11%.  This suggests that a distributor of average scale should expect no additional 

scale economies from increasing the scale its substation operations.   

The econometric work accounts for other relevant business conditions such as average station 

capacity (in MVA), whether company outsourced station maintenance, the percentage of distribution 

cost reported as miscellaneous, the impact of pension accounting, and the unexplained trend in cost 

over time.  The model found a negative relationship between the cost allocation variable and cost which 

suggests that distributors that have more cost recorded in miscellaneous will tend to have less cost 

reported as substation O&M.  The pension variable once again had a positive relationship with reported 

substation cost.  The trend variable parameter indicates that cost should decrease by 1.5% each year for 

reasons other than measured by the business condition variables.   
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The econometric model produced cost predictions for each year for each distributor.  The 

average difference between actual cost and that predicted by the model is presented in Table 14. There 

are a fair number of distributors with actual cost that differs from that predicted by the model by more 

than 50%, with 48.8% falling outside of that.  The explanatory power of the model as measured by R-

squared was 0.863, higher than the result for the 2020 model.   

Maintenance of Poles, Towers and Fixtures 

PEG has refined the maintenance cost model for Poles Towers and Fixtures.  With the addition 

of data for the years 2020-2022, the accuracy of the model prediction for type of pole (wood, steel, etc.) 

has become much less significant.  The model has been simplified to only estimate the impact of wood 

vs. other poles and not attempt to separately isolate the effect of steel.  The result has been a 

statistically significant negative relationship between maintenance cost and the prevalence of wooden 

poles.  The anticipated relationship of construction material and maintenance is not clear.  PEG thought 

that the expected fewer number of fixtures and lower height of wood poles relative to steel towers 

would suggest that wood might be easier to maintain.  It is also possible that wood poles might require 

more frequent repair than steel structures suggesting a positive relationship.  The data suggests that on 

balance the factors that tend to lower cost are stronger than those that raise cost.  PEG welcomes 

comments from the distributors regarding the expected relationship between type of construction and 

maintenance cost.  

Our new econometric work resulted in the model for poles, towers and fixtures maintenance 

(“Poles Maintenance”) shown in Table 15.  The model identified the number of poles as the most 

relevant scale variable.  For a distributor of average scale, a 1% increase in the number of poles results in 

an increase in predicted maintenance cost of 0.82%.  This suggests that a distributor of average scale 

should expect some cost savings as a result of increasing its scale of operations because size increases 

more than cost.  The 0.58 R-squared statistic is much lower than that for billing and the lowest by far of 

all of the new O&M cost models that we developed. However, it is improved from the 2020 model due 

to the inclusion of the 2021-2022 data. 

The econometric work was able to account for some other relevant business conditions 

including the percentage of poles over 50 years old, the percent of poles made of wood, the impact of 

pension accounting, and the unexplained trend in cost over time.  The pension variable also has a 

positive relationship with cost.  The negative value of the trend variable suggests that cost should 
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decline by 2.3% per year for reasons other than measured by the business condition variables.  The 

impact of the scale variables is discussed above.  The econometric model produced cost predictions for 

each year for each distributor.  The average difference between actual cost and that predicted by the 

model is presented in Table 16 below.  The number of distributors with actual cost that differs from that 

predicted by the model by less than 50% was 42.3% which was an improvement from the previous 

model.   

3.2 Capital Expenditure Model Updates 

Previous versions of APB reports have discussed accuracy as one criterion for the quality and 

reliability of an econometric model.  The capex models have previously not been as good as the O&M 

models when examining the dispersion of results and goodness of fit statistics such as R-squared.  In an 

effort to improve the accuracy and usefulness of the capex models, PEG made a change to the 

estimation methodology for these models.  Previously the models attempted to predict each individual 

year of capital expenditures and then average the year-by-year performance over three years.  The 

volatility of investment made this a difficult modeling challenge.  The use of a three-year average was 

intended to smooth the performance evaluation as is done in the Total Cost Benchmarking work and the 

APB O&M models.  PEG sought to improve the estimation, keeping the character of the models similar 

to the previous report without requiring new data from distributors.   

 The new method is to model an average of three years of capital expenditures instead of a 

single year.  For example, the old method would attempt to individually estimate capex for 2020, 2021, 

and 2022 and then average the resulting cost performance of those three years.  The new method sets 

up the model to predict the average capex for 2020-2022 and then report a single performance 

measure.  This method has led to an overall increase in accuracy as measured by R-squared at the cost 

of not distinguishing individual years of performance.  Since performance was being averaged anyways, 

this does not seem like a significant change.   

 This method also solves a known deficiency of all the capex models.  Distributors can 

occasionally report zero capex for a particular year.  For station equipment this is very common.  The 

econometric method has a limitation in that it cannot model observations with zero capex and these 

observations had to be excluded.  The previous results therefore did not account for cases in which 

distributors had zero capex (i.e. very good cost performance) and were only being benchmarked when 

investments were being made.  With the new method, these zero observations will be averaged into 
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cost and the distributor will be given credit for not having capex in a given year.  The results tended to 

show a little more dispersion in performance than earlier which is possibly due to the inclusion of the 

zero value observations into the analysis.   

3.3 Capital Expenditure Model Details 

Capital Expenditures: Distribution Station Equipment 

The econometric work resulted in the model for distribution station equipment capex (“station 

capex”) shown in Table 17.  The model identified the number of station transformers as the potentially 

relevant scale variable.  The number of line transformers was included as a business condition. It serves 

to estimate the cost effects of the voltage and number of customers served by the stations. The 

explanatory power of the model as measured by R-squared was 0.51.  The percentage of distributors 

with cost performance less than 50% was 13%.  Both were similar to the results obtained previously. 

The econometric model produced cost predictions for each year for each distributor.  The 

average difference between actual cost and that predicted by the model is presented in Table 18.  There 

are a fair number of distributors with actual cost differing from that predicted by the model by more 

than 50%.  There are several possible reasons to explain the dispersion of results.  The first is that there 

is an unknown or unmeasurable business condition that affects distribution station capex that is not 

included in the current model.  The second is that there is an accounting issue that has resulted in 

significantly more or less cost being recorded in this account.  A third possible explanation is that the 

distributor is significantly better or worse at performing this function relative to other distributors.   

Capital Expenditures: Poles, Towers, and Fixtures 

The econometric work resulted in the model for poles, towers, and fixtures capital expenditures 

(“poles capex”)4 shown in Table 19.  The model identified the number of poles as the relevant scale 

variable.  In the context of capital investment, the interpretation of scale is a little different than for 

O&M.  For O&M an above-average number of poles should imply that cost will be higher than average, 

assuming an average level of O&M per pole.  For capital expenditures, the source of demand for poles 

can come from several sources which include system replacement as well as system augmentation.  

 
4 The data used for capital expenditure is plant additions from the capital continuity schedules provided by 
distributors.  It is technically a little different from capital expenditures because of timing.  The capital expenditure 
comes first when the asset is being constructed and is later recognized as plant in service when completed.  
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Assuming a certain percentage of system assets reach the end of their useful life and need to be 

replaced each year, a scale measure such as number of customers or km of line measures the need for 

pole replacement because customers and km should be correlated with poles.  A larger number of poles 

will need to be replaced on larger systems than on smaller systems.  The same is true for system 

augmentation.  To the extent that a system gets larger or needs to be reinforced by a certain 

percentage, a larger than average scale variable will imply more investment.   

The econometric work was able to account for other relevant business conditions such as the 

km of line per pole, the age of poles, customer growth and the overall trend in cost over time.  The 

model found a positive relationship between each of these variables and cost.  Higher values of km per 

customer may be correlated with more structures made of steel instead of wood.  Higher values of the 

percent of poles over 50 years old will imply a greater probability that poles will need to be replaced.  

Higher customer growth is correlated with an expansion of the area served which increases the number 

of poles needed. The positive value on the trend variable suggests that poles, towers, and fixtures capex 

should increase by 5.0% per year for reasons not measured by the included business condition variables.   

The econometric model produced cost predictions for an average of the last three years for each 

distributor.  The average difference between actual cost and that predicted by the model is presented in 

Table 20.  As can be seen that there are a fair number of distributors with actual cost that differs from 

that predicted by the model by more than 50%.  The percentage of distributors with cost performance 

less than 50% was 61% vs. 68% earlier.  The explanatory power of the model as measured by R-squared 

was 0.880.  This is an improvement over the previous value of 0.831.  

Capital Expenditures: Line Transformers 

The econometric work resulted in the model for line transformer capital expenditures 

(“transformer capex”) shown in Table 21.  The research identified the number of customers and km of 

line as the potentially relevant scale variables.  For a distributor of average scale, a 1% increase in the 

number of customers increases predicted capex by 0.79% whereas a 1% increase in km of line increases 

predicted capex by 0.24%.   

The econometric work was able to account for other relevant business conditions such as 

customer growth.  The trend variable suggests that capex should increase by 2.2% per year for reasons 

other than the changes in the model’s business condition variables.   
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The econometric model produced cost predictions for each year for each distributor.  The 

average difference between actual cost and that predicted by the model is presented in Table 22.  As 

can be seen there are a fair number of distributors with actual cost that differs from that predicted by 

the model by more than 50%.  The percentage of distributors with cost performance within 50% of 

predicted was 65% vs. 75% earlier.  The explanatory power of the model as measured by R-squared was 

0.889.  This is an improvement over the previous value of 0.856. 

Capital Expenditures: Meters 

The econometric work resulted in the model for meter capital expenditures (“meter capex”) 

shown in Table 23.  The model identified the number of customers and km of line as the relevant scale 

variables.  The relationship between the number of customers and number of installed meters should be 

close.  The km of line serves as a measure of service territory size and provides a more accurate 

statistical cost relationship than service territory area.  The model indicates that, for a distributor of 

average scale, a 1% increase in the number of customers results in an increase in predicted meter capex 

of 0.61% whereas a 1% increase in the km of line results in an increase in predicted capex of 0.39%.   

The econometric work was able to account for other relevant business conditions.  A positive 

relationship was found between customer growth and cost.  Higher customer growth implies system 

expansion which increases the number of meters required. The -0.036 value of the trend variable 

parameter suggests that capex should fall by 3.6% annually for reasons other than changes in the values 

of the model’s business condition variables.  

The econometric model produced cost predictions for each year for each distributor.  The 

average difference between actual cost and that predicted by the model is presented in Table 24.  As 

can be seen there are a fair number of distributors with actual cost that differs from that predicted by 

the model by more than 50%.  The explanatory power of the model as measured by R-squared was 

0.788.  This is an improvement over the previous value of 0.659.  The percentage of distributors with 

cost performance less than 50% was 59% vs 54% earlier.   
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 Econometric Models and Benchmarking Results 

Table 5 

Econometric Model of Billing O&M 
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Table 6 

Cost Performance Results: Billing O&M 
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Table 6 (continued) 

Cost Performance Results: Billing O&M 
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Table 7 

Econometric Model of Meter O&M 
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Table 8 

Cost Performance Results: Meter O&M 
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Table 8 (continued) 

Cost Performance Results: Meter O&M 
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Table 9 

Econometric Model of Vegetation Management O&M 
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Table 10 

Cost Performance Results: Vegetation Management O&M 
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Table 10 (continued) 

Cost Performance Results: Vegetation Management O&M 
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Table 11 

Econometric Model of Lines O&M 
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Table 12 

Cost Performance Results: Lines O&M 
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Table 12 (continued) 

Cost Performance Results: Lines O&M 
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Table 13 

Econometric Model of Station Maintenance O&M 

 

 

  



 

  34 

Table 14 

Cost Performance Results: Station Maintenance O&M 
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Table 14 (continued) 

Cost Performance Results: Station Maintenance O&M 
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Table 15 

Econometric Model of Poles Maintenance O&M 
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Table 16 

Cost Performance Results: Poles Maintenance O&M 
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Table 16 (continued) 

Cost Performance Results: Poles Maintenance O&M 
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Table 17 

Econometric Model of Distribution Station Capex  
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Table 18 

Cost Performance Results: Distribution Station Capex  
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Table 18 (continued) 

Cost Performance Results: Distribution Station Capex  
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Table 19 

Econometric Model of Poles, Towers and Fixtures Capex  

  

  



 

  43 

Table 20 

Cost Performance Results: Poles, Towers and Fixtures Capex 
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Table 20 (continued) 

Cost Performance Results: Poles, Towers and Fixtures Capex 
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Table 21 

Econometric Model of Line Transformers Capex 
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Table 22 

Cost Performance Results: Line Transformers Capex 
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Table 22 (continued) 

Cost Performance Results: Line Transformers Capex 
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Table 23 

Econometric Model of Meter Capex 
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Table 24 

Cost Performance Results: Meter Capex 
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Table 24 (continued) 

Cost Performance Results: Meter Capex 
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 Interpretation of Results and Applications of APB 

5.1. Noteworthy Limitations 

The econometric models that have been developed have several potential applications.  These 

tools also have limitations which the users of these results should consider.  Although some of these 

models have significant explanatory power, no statistical model will be perfect and cannot replace 

sound judgement.  In general, statistical models can be important tools the regulatory community can 

use in the discovery process to help determine just and reasonable rates.  In addition to being a 

regulatory tool, the models can also be used as part of a process to discover best practices which leads 

to better productivity and cost efficiency.   

Econometric cost models will have some limitations that should be noted.  The first is that the 

measurement of input prices may differ from the actual experience of distributors.  The O&M price 

indexes are taken from PEG’s total cost benchmarking work for OEB staff and contain assignments of 

distributors to cities with available data.  It also assumes that labor cost is a substantial 75% of OM&A 

cost.  The capital expenditure models assume that all distributors face the same construction costs 

which assumes that crews doing such construction operate regionally and are not necessarily based near 

where the work is being done.   

The econometric models contain variables that attempt to capture the average impact of 

accounting issues associated with the classification of expenses.  To the extent that the actual impact of 

accounting differs, the impact on the results could be considered.  Although the inclusion of estimated 

data provides a good basis for the estimation of an econometric model, some care should be exercised 

when interpreting particular results based on estimates. 

A final factor that should be considered is that some relevant business conditions will not be 

measured in the models.  Some are difficult or impossible to model.  Additional analysis to quantify the 

cost impact should be considered to explain differences between actual and predicted cost that is 

currently interpreted as management performance.  For example, some distributors were asked to 

physically move a significant amount of assets to allow for highway projects.  This is a case in which 

there is a clearly relevant business condition beyond the control of management that has an impact on 

cost.  A distributor facing questions related to benchmarking results in a rate case could undertake to 

provide an estimate of the incremental cost of this unmeasured business condition.  It could be used to 
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explain the cost performance results, thereby reducing the amount of any cost performance deficiency 

that is attributed to management performance. 

5.2.  Increasing the Effectiveness of Regulation 

 A major goal of APB is to provide tools to the regulatory community that will help focus a 

limited amount of attention and other resources to areas that appear to deserve additional inquiry.  

Results are useful for identifying chronically good and bad cost performance and notable declines in 

performance in test years that could indicate strategic behavior.   

The benchmarking results presented in this report can assist this effort.  Examining the results of 

the unit cost and econometric models for a particular cost area could act as a screening tool to help 

determine where to focus effort.  PEG prefers to characterize this screening as identifying areas that are 

not worth spending much effort.  Should APB suggest that a distributor has average or below-average 

cost in a certain area, this should provide some evidence that additional time spent examining this cost 

area would be unlikely to uncover a significant cost control problem by management.  Unless there is 

relevant information not addressed by the model, it would be reasonable for a reviewer to ignore this 

area and presume that management is doing an acceptable job.   

As for areas in which a distributor is performing significantly worse than predicted by the model, 

some care should be taken to put the result in context.  There are many reasons why a distributor might 

perform poorly in a statistical model, and only one reason is poor management performance.  Other 

reasons include: 

• Differences in accounting arising from inconsistent application of the OEB’s accounting 

guidance in the Accounting Procedures Handbook (APH) 

• Measurable business conditions with significant cost impact not included in the econometric 

model 

• Other random, exogenous events that are difficult or impossible to measure for all 

distributors 

By attempting to account for many measurable reasons for differences in cost, it is hoped that 

the limited amount of regulatory attention can be focused on areas in which a distributor has special 

circumstances.     
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5.3. Continuous Improvement in Existing and New APB Models 

Just as the APB results presented here are a starting point for analysis and not an end in 

themselves, the models themselves can also be improved and additional cost areas considered.  With a 

detailed benchmarking program such as APB, the areas that could be potentially benchmarked were too 

numerous.  The near-term goal of APB was to make a set of relevant models available.  Improvement in 

the data and methods used to generate these benchmarking results will continue over time.  Input from 

distributors and other parties making use of these results is vital to making APB a useful resource for 

Ontario Regulation.   

 

 

 


