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Ratemaking Equation

• Revenues – Expenses = Net Income
• Net Income / Rate Base = Rate of Return
• (R-E)/Rate Base = Rate of Return
• Revenue Requirement = E+ROR(RB)



Developing Total Revenue 
Requirements

Rates charged for electric 
services must be sufficient to 
recover total costs in order to 
remain viable



Rate Base

Property considered to be used and useful
Based upon original cost or fair value
Must allow for depreciation



Rate Base Components

Electric Plant in Service
Accumulated Depreciation Reserves
Accumulated Provision for Deferred 
Income Taxes
Electric Plant Held for Future Use
Construction Work in Progress
Working Capital



Fair Rate of Return

A utility is allowed the opportunity to earn 
a reasonable return on its investment
A fair rate of return is one that will allow 
the utility to recover its costs of all classes 
of capital used to finance its rate base





Cost of Service Study
• Once the revenue requirements are determined, then the 

proper allocation of the rate increase between the 
customer classes becomes an issue

• Many factors are considered in determining the revenue 
allocation and rate design

• Cost of service outweighs all the other factors
• Other factors include value of service, gradualism and 

social welfare considerations
• Apply all these factors with considerable judgement



Cost of Service

Note – Cost of service is only a 
ratemaking guide or tool
Other factors can be taken into 
consideration when designing rates and 
allocating revenues









Cost of Service – Customer 
Demand

Customer demand has major impact of the 
cost of service
Affected by many factors including:
Population density, price, weather, usage 
patterns, age and utilization of equipment



Cost of Service – Load Factor
Cost of Service study attempts to identify the 
cost per unit to serve each particular customer 
class
This concept is known as load factor
Generally, residential and small commercial 
customers, who tend to consume utility service 
during peak periods, place a greater per unit 
cost on the system than large industrial 
customers, who operate around the clock at a 
stable level of demand



Load Factor

The ratio of the average load over 
a designated period of time to the 
peak load occurring during that 

period



Cost of Service – Load Factor

A residential and small commercial 
customer will have a low load factor
Large industrial customers generally have 
high load factors
Load Factor determination is a science all 
to its self
Demand Studies are performed to 
determine peak usage



Cost of Service  - Pennsylvania 
PUC Requirements

Increase in annual revenues in excess of $1 
million must file a cost of service study with their 
rate filing
Commission has also advocated that any utility 
with revenues exceeding $1 million file a cost of 
service study (water filings)
Many small utilities with revenue approximating 
$100,000 will also file cost of service study



Cost of Service Study

• Fully allocated class cost of service study 
allocates each and every item of cost and 
assigns these costs to the various 
customer classes based upon 
engineering, operating, economic, and 
legal principles



Cost of Service Study – Three 
Basic Steps

Functionalization
Classification
Allocation















Cost of Service -
Functionalization

What is the cost function?
Functionalization identifies the costs attributable to the 
provision of service, excluding non-utility or other utility 
service items
Groups costs according to the particular function i.e.
Electric – Generation, Transmission, Distribution
Gas – Production, Gathering, Transmission, Distribution



Cost of Service -
Functionalization

Uniform System of Accounts classifies 
most cost items
Other items such as income taxes, cost of 
capital, and administrative costs must be 
allocated within these functions



Cost of Service - Classification

Functionalized costs are classified as 
being either Fixed or Variable Costs





Cost of Service – Cost 
Classification

Three types of Classified Costs
Demand/Capacity Costs
Commodity/Energy Costs
Customer Costs



Cost of Service – Cost 
Classification

Demand/Capacity Costs are those costs 
which include capital and operating 
expenses incurred to provide sufficient 
capacity to meet peak demand.  These 
costs are not affected by the number of 
customers or annual usage, but rather are 
put in place to service customers at the 
time of maximum usage



Cost of Service  - Cost 
Classification – Demand Costs

An example of demand cost classification 
would be transmission plant constructed to 
provide service to meet the peak 
demand…all capital and operating 
expenses associated with the construction 
and maintenance of this facility would be 
considered demand costs



Cost of Service – Cost 
Classification – Commodity Costs
Commodity/Energy Costs are those costs that 
vary in direct proportion to the volume of service 
consumed.  These costs are not related to 
capacity or customer costs
An example of Commodity costs are the 
purchased natural gas volumes transported 
through interstate pipelines utilizing fixed 
demand (capacity costs)



Cost of Service – Cost 
Classification – Customer Costs
Customer Costs are those costs that are 
affected directly by the number of 
customers served regardless of usage.  
Such costs include meters, meter reading, 
billing, and some portion of the distribution 
system
Normally, the customer charge recovers 
customer related costs







Cost of Service – Cost 
Classification

Traditionally, one of the most contentious 
issues concerning cost of service is the 
classification of costs between capacity, 
energy, and customer costs
No right or wrong – judgment must be 
used to resolve these disputes



Cost of Service – Cost 
Classification

Example
In the gas industry, distribution mains comprise the largest single 
capital investment of the utility.  There are elements of all three 
classifications in this cost category.  Distribution mains carry energy 
and should be classified as an energy cost.  However, the size of 
the distribution mains installed is determined by the peak design 
day.  Therefore they are demand related.  Finally, the number of
customers also determines how extensive the distribution main 
system extends.  Thus, they are also customer related.  The key 
question then becomes: What portion of the distribution mains 
account should be classified as demand, energy, and customer 
related?



Cost of Service  - Cost 
Classification

Classification of costs is largely a matter of judgment
Parties litigating rate cases have proposed distribution 
mains as 50% energy related and 50% customer related 
–
This type of classification reduces the distribution mains 
allocation to industrial customers
OCA normally supports 50% demand related and 50% 
energy related
This type of classification places more burden on the 
industrial customers and shifts costs away from 
residential customers





Cost of Service – Cost 
Classification

PA PUC does not have a definitive 
classification method
Remember that a cost of service study is 
only a ratemaking guide or tool



Cost of Service – Cost 
Allocation

Once the costs are functionalized and classified, 
the final step is to allocate the costs among the 
various customer classes
Direct Allocation – known costs that are incurred 
on behalf of one customer or class of customers 
should be directly assigned to that customers or 
class
For example – Uncollectible Expenses are 
normally incurred by residential customers



Cost of Service – Cost 
Allocation

o For costs that cannot be directly assigned, 
then customer class ratios are developed 
to allocate the remaining costs



Cost of Service – Cost 
Allocation

Example of class ratios

Class #Customers Ratio to Total

R 75 .75
C 15 .15
I 10 .10

Total 100 1.00



Cost of Service – Cost 
Allocation

In this example, if the costs were classified 
as customer related costs, then the 
residential customer class would be 
allocated 75% of all customer identified 
and classified costs that are not directly 
assigned















Cost of Service – Cost 
Justification

A company’s revenue allocation is cost 
justified when all of the customer classes 
are moving towards the average system 
rate of return
Gradualism and rate shock are 
considerations when examining customer 
class returns







Pricing Theory

Accessibility
Availability
Acceptibility
World Energy Council



Pricing Theory

The purpose of an economic system is to 
allocate limited resources for the 
production and consumption of goods and 
services to meet the needs of all sectors in 
the economy



Pricing Theory

The failure of markets to allocate resources 
efficiently provides reasons to examine 
other cost of service mechanisms to 
induce markets to function efficiently



Pricing Theory
• Two common market interventions:

Taxes
Subsidies



Pricing Theory

A consistent and stable energy policy 
founded with long term goals that fosters 
clear rules is the goal of every regulator



Pricing Theory
Primary challenge in developed countries 
is to reduce prices to the competitive cost 
of service
Primary challenge in developing countries 
is to set prices high enough to cover the 
full cost of delivering the service and 
ensure the payment is collected



Pricing Theory

Accessibility is the provision of reliable and 
affordable modern energy services to all 
households 
Meeting the needs of the poor
Accelerate economic growth



Pricing Theory
Availability refers to quality and reliability 
of delivered energy
Allow a reasonable return on generation 
investment
Provide incentives to maintain and expand 
deliveries to people who do not have 
access



Pricing Theory
Acceptability addresses environmental 
goals and public attitudes
Reduce local pollution
Price energy choices to eliminate 
inefficient energy choices ie. Price 
electricity so that kerosene or wood 
products are too costly



Prices – Regulators vs. Cost of 
Service

Economic Regulator requirements are 
defined by the economic, social and energy 
policies that a government applies to planning 
and decision making process
Government encourages private or public 
consumption of energy from a certain source, 
ie. Iran’s government subsidizes natural gas 
in order to free additional oil for export



Prices - Regulators vs. Cost of 
Service

Policy continued…..
Government might establish policies to 
provide access to energy through 
subsidized tariffs
Market based competitive pricing versus 
the basic human need for electricity 
whether or not its full costs are recovered



Prices – Regulators vs. Cost of 
Service

• Cost of Service Argument
• Cost Causation
• Load Factor Allocation
• Allocating costs based on generation, 

transmission, distribution, and supply
• Less arbitrary but may not take into 

account the overall social need



Prices – Regulators vs. Cost of 
Service

Soft Cost Issues
Result from losses in the energy chain 
such as metering problems, meter by-
pass, tampering, illegal connections to the 
grid, collection problems and non-payment 
of bills



Prices – Regulators vs. Cost of 
Service

Soft Costs explain why some energy 
suppliers are financially nonviable, even 
when tariffs are based on cost of service
Soft Costs can negatively affect reliability 
of delivered services



Prices - Regulators vs. Cost of 
Service

Subsidies
How to calculate
Rate of return of one customer class less 
than system average
Justified on grounds of equity or of 
efficiency



Prices - Regulators vs. Cost of 
Service

Subsidies
May distort prices and incentives and lead 
to non-optimal consumption and 
production patterns
Reduce economic efficiencies
May be necessary to meet human needs



Prices - Regulators vs. Cost of 
Service

• Three Criteria for Subsidy Programs
• “Efficiency” represents the welfare gain for 

the consumer balanced against its 
distorting effects and the cost of the 
subsidy ….perform cost benefit analysis



Prices - Regulators vs. Cost of 
Service

Three Criteria for Subsidy Programs
• “Targeting” - subsidies go to the sector 

that need them
• Be careful that you hit your target, 

unintended consequences



Prices – Regulators vs. Cost of 
Service

Three Criteria for Subsidy Programs
“Administrative Cost” is the cost to put 
subsidy in place and manage the subsidy, 
including monitoring   



Rate Structure

The next step in the conventional cost of 
service ratemaking process is the 
determination of a specific rate structure
Three types of rate structure:

Marginal Cost Pricing
Opportunity Cost Pricing
Market Pricing



Rate Structure

Marginal Cost Pricing
The optimal allocation of resources is 
reached when marginal price is equal to 
marginal cost





Marginal Cost Pricing 
Advantages

Final prices will not be perfect in a market 
clearing sense, but can be used as a 
benchmark
Useful in determining rate structure – the 
allocation of costs among various 
customer classes



Marginal Cost Pricing

Prices based on Total Costs ignore the 
long-run marginal cost that may be many 
times greater than current average cost





MC Pricing

An electric utility that must expand in order 
to satisfy the demand at the current 
regulated price may have to incur costs 
that are many times greater than it paid in 
the past



MC Pricing

The long run marginal cost of electricity is 5-10 
times the price currently charged for it
If electricity consumers are not charged a price 
that reflects true, long run marginal costs of 
providing additional generation, then the quantity 
demanded by consumers will be greater than it 
would be otherwise
LRMC pricing may exceed fair ROR – LRMC 
>average costs by great amount



Opportunity Cost Pricing

Opportunity Cost pricing is based on the 
value the energy would have if it could be 
offered and purchased outside the country 
rate than consumed within
Sanity check – make sure internal pricing 
not out of line



Market Pricing

Markets are the most efficient method to 
allocate resources
Do no always provide affordable access to 
energy for the poorest people



Ratemaking Solutions

Baseline Tariffs – lower rates up to a certain 
level of consumption
Loans for 4-5 year periods to allow consumers 
to pay for connection charges
Direct participation by local officials in the 
management of the system – helps to keep non 
technical losses (soft costs) to a minimum



Observations by 2001 World 
Energy Council

Pricing structures and subsidies which are 
not carefully designed create distortions
Pricing should be related to costs
Subsidies often go to unintended customer 
classes
Non-technical losses and non-collection 
rates are too high



Principles on Pricing Energy in 
Developing Countries

Prices should be set at a level which 
allows energy providers to recover the 
long run marginal cost of delivering service 
including a fair return on investment
Utilize cost of service tools to calculate the 
long run marginal cost of delivering energy 
to each customer class



Principles on Pricing Energy in 
Developing Countries

Pro’s - Marginal cost pricing is useful in 
optimizing the allocation of resources
Con’s – Higher tariffs may result and could 
be detrimental to a country’s industrial 
competitiveness or might deprive lower 
income consumers of an essential service



Principles on Pricing Energy in 
Developing Countries

Metering, Billing, and Collection
Customer charge components
Deficiencies in metering energy 
consumed, billing the energy delivered, 
and collection payment is a major issue in 
developing countries
Need to reduce non-technical losses (soft 
costs)

























Cost of Service
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