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RR = ra (RB) + O&M + D + T
where:

RR = total test year (annualized) revenue requirements

ra = authorized (not guaranteed) rate of return to compensate debt
  holders and equity shareholders 

RB = rate base (original cost of invested utility plant in service net 
  of accumulated depreciation and adjustments)

O&M = operation & maintenance expenses, including administrative & general

D = depreciation and amortization expense 

T = taxes other than income and income tax expense

Cost-based rates and revenue sufficiency are a function of both the
numerator and denominator:

Revenue requirements (RR)
Estimated sales (billing determinants)

5.0 Utility, enterprise, or investment basis: private and some public

< you are 
here
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1. Rate schedules (tariffs)

2. Evaluation criteria in ratemaking

3. Dynamic role of price 

4. Price elasticity of demand

5. Variations and trends in demand

6. Deliveries to the system

7. Non-revenue production

8. Price differentiation and subsidization

9. Cost-of-service studies and methods

10.Cost functionalization and classification

11.Cost allocation by customer class

12.Metering and billing

13.Fixed and variable charges

14.Rate-design alternatives

15 Bill l l ti  d i

5.0 Cost allocation and rate design topics
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 Revenue requirements specify the size of the pie and rate design slices it up

 A tariff is more than a price 
 It is a schedule of prices and terms authorized by regulators or a local ordinance
 “A compilation of all effective rate schedules of a particular company or utility. Tariffs include 

General Terms and Conditions along with a copy of each form of service agreement” (FERC)
 “A tariff is a pricing schedule or rate plan that utilities offer to customers. Along with the 

pricing plan, there may be certain rules for each tariff a utility offers, such as the times or 
seasons when prices will vary, eligibility for a tariff, when/how a customer can join or leave 
the tariff, what type of meter must be installed and more. Other things that can be found in a 
utility's tariff book include sample forms that customers may be required to fill out, rules for 
applications for service, bill adjustment, low-income programs and service area maps” 
(CPUC)

5.1 Rate schedules (tariffs)

Utility revenue 
requirements “Black box” Utility rates and 

charges
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 How many pages are in York’s water tariff?

A. 2

B. 12

C. 38

D. 94

Poll: Tariffs



 6 / 95

IPUMSU

IPUMSU - ARC2025-1

5.1 York: tariff sheets (linked)

https://www.yorkwater.com/wp-content/uploads/tariff.pdf
https://www.yorkwater.com/wp-content/uploads/tariff.pdf
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5.1 York: notice of increase (2018)

Q. Why are communications important when it comes to ratemaking?
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5.1 York: rate case intervention by a customer (2019)

Q. Why is consumer advocacy important to ratemaking?
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5.1 York: cost and complaint metrics
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 Which of the following are not among the traditional 
economic criteria used to evaluate rates and rate structures?

A. Household utility affordability

B. Revenue sufficiency and stability

C. Interclass and intraclass equity

D. Understandability and practicality

5.2 Poll: Evaluation criteria in ratemaking
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 Regulated rates must serve the public interest 
 James Bonbright specified economic criteria for “sound” rates and rate structures 

(Principles, 1961) – considered the "right way" to price and promote “rational use” 
 There is no right way to allocate & price – only alignment with principles and objectives

 Evaluation criteria for public utility rates (Bonbright modified)
 Financial viability ✓
 Economic efficiency ✓
 Equitable allocation ✓
 Operational performance
 Network optimization
 Environmental stewardship (social equity)*
 Distributive justice (social equity)*

 Rate design choices are also bound by practical constraints and considerations 
 Understandable, unambiguous, and transparent 
 Technically feasible and cost effective 
 Politically acceptable and legally defensible

5.2 Evaluation criteria in ratemaking

Q. What pricing goals should regulators and utilities pursue?
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 Pricing is a tool, not an objective
 Various options can fulfill revenue requirements and meet other objectives
 Rate design should be revenue neutral – no more or less
 No structure is inherently “right” or “wrong”
 Choices reflect complex tradeoffs among values
 More attention is paid to efficiency than equity
 Impacts depend on all fixed and variable components

 Rate design can be controversial and “political” – might not be a bad thing
 Who pays, how much, and how they pay (interclass and intraclass)
 “Social ratemaking” departs from accepted cost-of-service principles and practices
 Sacrifices (some) efficiency in resource allocation to achieve (legitimate) social goals
 Reflects community values, as well as regulatory authority and discretion
 Examples: lifeline rates, economic-development rates, and usage-budget rates

 “Just and reasonable” is informed by economics but is a legal standard
 Economic conception of equity in ratemaking focuses on cost causation
 Legal equity allows for discretion and pragmatism
 Social equity considers fairness and outcomes based on values and rights

5.2 Values, judgment, and tradeoffs 
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5.2 Cost of service and its recovery

Social cost

Includes environmental, 
economic, and social 
externalities (spillovers)

Economic cost

Includes economic 
opportunity costs and 
avoided costs

Accounting cost

Includes capital and 
operating expenditures, 
depreciation, and taxes – 
the basis for full-cost 
recovery and pricing 
(although tax-funded 
subsidies may offset)
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 Economic principles and practice favor prices based on the cost of service 
 Allocation of costs to cost causers for efficiency, equity, and sustainability
 Cost-based prices communicate value, enable “self-rationing” (consumer sovereignty)
 Focus on economic efficiency and “rationality” can obscure social equity concerns 

 Cost, price, and value
 Well-regulated prices based on full-cost accounting understate the true value and cost of 

utility services due to positive and negative externalities, respectively
 Price is necessary but not always sufficient for inducing desirable production and 

consumption behavior and protecting the commons
 Price signals are more relevant for discretionary than nondiscretionary usage 
 Price signals can be amplified by information and “nudging”

 Rate design may also consider
 Need for and value of service
 Economic and market conditions
 Potential for customer bypass

5.2 Economic principles and their limits

Q. What pricing challenges do utilities and regulators face today?
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 Which of the following is not among the objectives of rate 
design?

A. To fairly allocate utility costs to ratepayers

B. To send cost-based price signals to consumers

C. To increase revenues for essential utility programs

D. To incorporate long-run costs and externalities

5.2 Poll: objectives in rate design
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5.3 Dynamic role of price in utility sustainability

System design:
optimal?

Cost of service:
prudent?

Price of service:
reasonable?

Demand for service:
informed?
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5.3 Pricing economics and potential welfare effects

Prices too high 
Exaggerates price signals for discretionary usage
Extracts rents from essential usage (Ramsey pricing)
Regressive deprivation and endangerment
Drag on the local economy from income effect
Excess capacity and stranded investment
High reserves and transfers from system 
Foregone revenues from lost sales, theft, bypass, defection

Prices too low 
Weakens price signals for discretionary usage
Requires another means of cost recovery
Excessive and wasteful use of resources
Inadequate infrastructure investment 
Poor capacity utilization and congestion
Low reserves and subsidies to system
Financial effects of revenue inadequacy
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 Elasticities are relevant to ratemaking in terms of forecasting sales revenues

 Price elasticity is the responsiveness or sensitivity of demand (usage) to price 
 For individual, system, or market – varies by various factors
 Demand curve reflects the consumer’s marginal willingness to pay
 Price elasticity incorporates ability to pay (income effects)

 Measured as: (% in quantity demanded) / (% in price)
 A value of 1 (or -1) is unitary elasticity (e.g., price up 1%, usage down 1%)
 Lower for necessities and higher for discretionary goods 

 Utility services are relatively price-inelastic – but variable by type
 Price increases may not induce substantial usage reductions 
 First blocks tend to be more essential and less elastic – equity 
 Later blocks may be shaped by marginal prices – efficiency 

 Other elasticities of demand
 Income – may be relatively inelastic and varies by level
 Weather – may be relatively more elastic
 Demographics and culture – emerging research
 Meta-analyses consolidate study findings

5.4 Price elasticity of demand
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5.4 Water usage: five products, one set of pipes

¥

Discretionary: irrigation and other outdoor uses
(price elastic)

Home hygiene: laundry and cleaning
(price inelastic)

Personal hygiene: washing and sanitation
(price inelastic)

Wastewater
(price inelastic)

Physical consumption: drinking and cooking
(highly price inelastic)

Fire protection
(capacity with intermittent usage)
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 How demand or “load” varies
 From year to year (climatic)
 From month to month (seasonal)
 By day of week (work patterns)
 By time of day (diurnal with hourly & “needle peaks”)
 By class of customer

 Base load vs. peak demand
 Base load is the minimum requirement over a period
 Peaking load (capacity needs) are seen in load duration curves

 Demand (load curve) as an engineering challenge: “system design”
 Solve from the bottom up – supply and storage
 How to meet load with appropriate reserves?

 Demand (load curve) as an economic challenge: “load design”
 Solve from the top down – prices and enabling technologies to "flatten the curve”
 How to assign network capacity costs to peak users? (air conditioning, lawn watering)

 Special challenges in managing demand 
 Resource (commodity) scarcity and network congestion (capacity)
 Reliability standards, persistent peaks, wealth effects, demand hardening, anomalies 
 Prudence calls for efficient load management and capacity utilization (average/peak 

5.5 Variations and trends in demand
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5.5 Demand and system design (water)

Maximum-hour (hourly peak) demand*
• Distribution mains, pumping stations, treated water 

storage

Maximum-day (daily peak) demand*
• Transmission lines, water treatment plants

Average-day demand (annual/365)
• Source-of-supply facilities, raw water storage (reservoirs)

Based on Howe and Linaweaver (1967)
*Note: fire-flow requirements (codes, insurance) play a significant role in

system design and cost – the greater of max-day or max-hour plus a fire. 
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5.5 Demand management and avoided cost
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 Trends in demand can be stationary or non-stationary 
 May also be more or less volatile
 Water usage has declined with improved efficiency – efficient use is also less elastic

 Rates are derived from revenues/volumetric sales 
 Accurate sales forecasts for the rate year are as important as accurate cost forecasts
 Moving averages are misleading when trends are non-stationary (volatile or not)
 Usage forecasts for ratemaking and spending (CPCN) should be consistent

5.5 Demand trends
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5.5 York: demand characteristics

Q. Why is the peak-to-average demand ratio relevant to rate design?
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5.5 York: monthly withdrawals (seasonality) 
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5.5 York: demand trends

Q. On what day of the year is water usage often the lowest – and why?
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Normal 
usage
(-1% 

attrition)

Weather  
effect

(+/- 5%)

Total gallons 
sold (000)

Price 
(000)

Revenues 
(000)

Revenue 
excess or 

deficit

Year 1 2,876 Normal 2,876 $10.88 $31,291 $0

Year 2 2,847 Dry 2,989 $10.88 $32,520 $1,229
Year 3 2,819 Normal 2,819 $10.88 $30,671 ($620)
Year 4 2,791 Dry 2,931 $10.88 $31,889 $598

Year 5 2,763 Normal 2,763 $10.88 $30,061 ($1,229)

Year 6 2,735 Wet 2,598 $10.88 $28,266 ($3,025)

Year 7 2,708 Wet 2,573 $10.88 $27,994 ($3,297)

Average 2,791 - 2,793 $10.88 $30,385 ($906)

"New normal" ?2,708 - ?? 2,708 ?1 1.56 $31,291 $0

5.5 Exercise: weather normalization with demand attrition 
(simplified)

Q. What usage level should be used for the “new normal” and test year?
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Normal 
usage
(-1% 

attrition)

Weather  
effect

(+/- 5%)

Total gallons 
sold (000)

Price 
(000)

Revenues 
(000)

Revenue 
excess or 

deficit

Year 1 2,876 Normal 2,876 $10.88 $31,291 $0

Year 2 2,847 Dry 2,989 $10.88 $32,520 $1,229
Year 3 2,819 Normal 2,819 $10.88 $30,671 ($620)
Year 4 2,791 Dry 2,931 $10.88 $31,889 $598

Year 5 2,763 Normal 2,763 $10.88 $30,061 ($1,229)

Year 6 2,735 Wet 2,598 $10.88 $28,266 ($3,025)

Year 7 2,708 Wet 2,573 $10.88 $27,994 ($3,297)

Average 2,791 - 2,793 $10.88 $30,385 ($906)

"New normal" 2,708 - 2,708 $11.56 $31,291 $0

5.5 Exercise: weather normalization with demand attrition 
(simplified)

Q. What usage level should be used for the “new normal” and test year?
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5.6 York: water deliveries to the system
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5.6 York: usage profile 2004-2023 (Pennsylvania DEP)
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 Revenues from sales cover all costs of production (capital and operating)
 Units produced may be lost in the process, used for operations, provided without charge 

(e.g., for municipal fire protection), or sold to water customers
 Units not sold incur expenses that must be allocated and recovered from sales

 Types of losses
 Technical (physical) losses (water and energy): avoidable and unavoidable losses (leakage or 

line losses) from production to delivery
 Nontechnical (commercial) losses (water and energy): non-account or non-revenue water 

delivered but not billed

 Non-revenue production is a prudence issue
 A single indicator of technical, managerial, and financial capacity
 No level of ”unaccounted-for" water is acceptable (AWWA)
 System losses expressed as a percentage may not accurately reflect performance
 Auditing methods are available for evaluation purposes (AWWA/IWA)

 Management methods
 System auditing and leak detection
 Remote sensors and monitoring
 Meter testing and replacement 
 Advanced metering infrastructure

5.7 Non-revenue production
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5.7 IWA/AWWA water balance model for auditing
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5.7 York: non-revenue water
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 Ratemaking always involves some pragmatic cost averaging (“smoothing”)
 Price differentiation (“discrimination”) among users or usage can be “due or undue”

 Due discrimination is based on cost-of-service criteria and informed judgment

 Some differences are mostly ignored – e.g., locational (distance, gravity)

 Not all cost-sharing constitutes subsidization
 A “subsidy” is also a form of financial support to address a social goal

 May be intentional, acceptable, and targeted to alter economic behavior (incentives)

 Subsidies are subjective and controversial – causation may be unclear

 System subsidies are viewed positively and customer subsidies are viewed negatively

 Subsidies and transfers can occur
 Between taxpayers and ratepayers (including grants, low-cost loans)

 Between ratepayers within and across classes (including single-tariff rates)

 Between utility ratepayers and shareholders

 Subsidies and transfers have consequences
 Subsidies may transfer wealth – intentionally or unintentionally and to different effects
 May distort price signals and place distributional burdens on ratepayers

5.8 Price differentiation and subsidization 

Q. What rate subsidy issues are being raised today?
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5.8 York: illustration of effective prices by class (2023)

Q. Why are residential rates higher than nonresidential rates?
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 Revenue requirements are established by the test-year analysis – a cost study
 Total cost of providing utility service and revenue sufficiency

 Cost-of-service (or embedded or allocated) studies are used in ratemaking 
 To establish costs associated with services according to customer classes (causality) and 

thus guide cost recovery – linking costs to users/payers

 Used to establish and defend the reasonableness of cost allocation and rates
 Reflect the principle that utility services should be provided at cost
 Rely on accounting records as well as system operating data (“normalized”)
 Each utility sector has manuals to support the process

 Results and impacts vary depending on inputs and methodology
 Studies are informative but not determinative – and involve judgment
 Methods provide reference points for ratemaking (e.g., embedded vs. marginal costs)
 Policies and goals influence the choice of methods as well as rate design

 Key steps
 Functionalization (activity-based accounting)
 Classification by type of cost
 Allocation to usage (customer class)

5.9 Cost-of-service studies
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 Role of functionalization, classification, and allocation
 Attribute and assign to customers the respective functional costs of providing service as 

identified for test year revenue requirements 
 Design rates by customer class to allow cost recovery while recognizing practical constraints 

and policy goals 

 Methods used to allocate costs (variations)
 Functional or average use 
 Commodity-demand
 Embedded-direct
 Fully distributed
 Marginal cost 
 Peak responsibility (class or system)
 Base-extra capacity or average-excess

 Base-extra capacity method is commonly used in the water sector
 Customer (service) costs
 Base costs: average-day demand
 Extra capacity: maximum-day demand
 Fire protection: peak-hour demand

5.9 Cost-allocation methods
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5.9 Cost-allocation methods (Stantec)
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 Importance of “cost knowledge” to sustainability (see Part 1)
 Uniform systems of accounts (USoA)
 Accounting informs both revenue requirements and cost allocation
 Accounting rules are devised by national standards boards (FASB and GASB)

 Billing determinants are the inputs used to calculate the bill
 Quantity (volume) consumed
 Quality differentiation (including reliability)
 Spatial or “zonal” considerations (distance)
 Temporal considerations (hour, day, season)
 Socioeconomic characteristics and environmental impacts

 Demand-allocation factors are used to assign costs 
 Based on weighted contributions of user classes to average and peak demand
 Ordering of types of costs may matter – what is “base” vs. “extra”?
 Sensitivity analysis may be useful to check for various influences

 Distribution of revenues is not a valid method for allocating expenses
 Expenses are allocated based on the cost to provide a service

5.9 Cost-allocation considerations
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 Direct costs 
 Assigned to and recovered from individual customers receiving the service

 Customer (service) costs
 Vary with customers but not with usage (e.g., meters, billing, other customer services)
 Can be allocated by weighted average of costs for metering and billing

 Capacity (network infrastructure or demand) costs 
 Fixed in the short term and includes capital and O&M costs of network systems
 Vary with aggregate demand over the long term (treatment, storage, distribution)
 Can be recovered by availability, readiness-to-serve, facilities, and demand charges
 Allocated by peaking factors and other determinants of usage (weighted)

 Commodity (resource) costs 
 Variable in the short term and continuously with volumetric usage over time 
 Can be recovered by time-variant usage charges (including dynamic)
 Allocated by actual consumption of resources (water, energy)

 Common and joint costs are challenging to allocate
 Common costs are incurred across organizations – such as general plant
 Joint cost of production (two services) can be challenging to allocate
 Allocation rules are tied to accounting treatment of related plant, customers, usage, etc.

5.10 Cost classification
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5.10 Cost functionalization and classification (simplified)
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5.10 York: functionalizing costs (plant and expenses)

Q. What functions drive the cost of a water system – and why?
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 Costs are averaged within broad customer classes temporally and spatially
 Individualized rates (vs. averaging) generally are not used (impractical)
 Higher granular methods may be burdensome and raise issues of fairness
 Zonal prices are sometimes used to take location into account (e.g., pressure zones) 
 Time-variant rates reduce cost averaging for peak and off-peak periods

 Cost allocation is based on the impact of usage on facilities 
 Costs must be allocated to “revenue-producing” activities (sales)
 Rules are needed to allocate common or joint costs
 System demand ratios are used as allocators 

 Customer-specific costs and rates
 System-development charges (“growth should pay for growth”)
 Special or negotiated contracts for high-volume unique-profile customers

 Customer classes (R/C/I) – may be too general and could become obsolete
 Artifact of zoning and property tax methods
 Masks substantial variation within classes – more so with aggregation
 Re-classification should be reasonable and data-driven (AMI, peaking factors)

5.11 Cost allocation by customer class
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5.11 Customer classes and billing distribution (traditional) 

Residential

Single family

Multi-family

Nonresidential*

Commercial

Industrial

Wholesale

Agricultural

Public authorities

Special use
(street lighting, 

irrigation, public and 
private fire protection) 

* For water, customer classes and tariffs are differentiated by meter size.
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5.11 Coincident and non-coincident peaking (electricity)

Source: energynews.us
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 Which of the following is not a purpose of cost-of-service 
studies?

A. To distinguish embedded and marginal costs

B. To evaluate the relationship of costs to demand

C. To assign costs to customer classes

D. To establish a utility’s revenue requirements

5.11 Poll: cost-of-service studies
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5.11 Water demand and cost of service (hypothetical)
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5.11 York: cost allocation factors (hypothetical)

Q. Which customer class drives peak demand?
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5.11 York: increases by customer class (2019 and 2023)

Q. What do the settlement rates reflect in terms of interclass cost allocation?
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 Metering is needed for volumetric usage-based pricing
 Utility services are not considered “too cheap to meter” 
 Meter accuracy and maintenance are important – aging can favor customers
 Submetering may be used for multi-family housing with trade-offs

 Most utilities bill monthly (some quarterly)
 Monthly provides timely price signals – relevant to seasonal usage
 Estimated bills are sometimes used 

 Emerging technologies
 Automatic meter reading (AMR) and advanced metering infrastructure (AMI) 
 Joint metering by energy and water utilities
 Online billing information and payment

5.12 Metering and billing
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 Informed customers can make informed choices

 Types of charges on the bill
 Fixed charges do not vary with usage
 Variable charges vary with usage
 Other charges and taxes, including “public benefits” 

(may be a regressive form of taxation)

 Information provided on the bill
 Usage trend, comparison usage, conservation ideas, 

and links to assistance programs
 Privacy issues include usage details, comparison with 

neighbors, marketing, and consumer contact issues

5.12 Cost assignment: the customer’s bill
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 Charges that reflect “base rates” in the tariff
 Combination of approved fixed and variable (unit rate) charges plus allowed adjustments in 

the form of variable trackers or formulaic riders or surcharges

 Operating-cost adjustments
 Approved mechanisms for adjusting rates provided for by tariff “clauses”
 Fuel (for energy production) or other major inputs that meet criteria
 Purchased energy and water (wholesale) – inter-utility allocation
 Uncollectible expenses

 Capital-cost adjustments (more recent)
 Surcharges for costs (e.g., DSIC)

 Other charges (or credits)
 Taxes, assessments, and regulatory fees
 Environmental surcharges (e.g., carbon tax)
 Renewable energy surcharges
 Direct charges (e.g., connection, hook-up, turn on or off)
 Penalties (e.g., late payment)
 Mark-up for service outside of city boundaries
 On-bill charges for unbundled services and utility-financed loans
 Charges related to revenue assurance (decoupling) or stabilization
 Credits for energy or water savings according to special tariffs

5.12 Utility bill components
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5.12 York: sample residential bill and resources
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5.12 York: sample commercial bill
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 Total cost of service is the sum of fixed and variable
 Fixed costs do not vary with usage within a (generally shorter) time period
 Variable costs vary with amount, location, and time of usage
 A Coasian pricing solution is a two-part tariff with a fixed fee plus marginal-cost 

 Short-run and long-run costs
 In the short run, many costs are fixed – and marginal cost is low
 In the long run, all costs are variable – potential avoidance

 Functional unbundling of infrastructure capacity and commodity costs
 Restructured gas markets with growing interest in electricity and water
 Both capacity and commodity costs are variable (volumetric) over time

5.13 Fixed and variable costs

AWWA/Raftelis
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 Fixed and variable tariff charges may not match fixed and variable costs
 Utilities often recover a substantial portion of fixed costs from variable charges (“absorption”) 

– as do competitive firms
 Cost classification guides design of fixed and variable charges but is not determinative

 Utilities favor fixed charges for recovery of network capacity costs
 Environmental and consumer advocates tend to prefer variable to fixed charges
 Improve price signals about costs and capacity requirements
 Net metering for distributed energy poses new challenges for covering network costs

 Fixed charges are uncontrollable and unavoidable 
 A high proportion of the bill for low-volume customers
 Consumer advocates also worry about high bills and disconnection

5.13 Fixed and variable charges

Fixed (base) charge Variable (volumetric) charge

Customer 
costs Capacity costs Commodity costs
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5.13 Fixed vs. variable charges: tradeoffs

Recovering more costs from
fixed charges

Recovering more costs from
variable charges

Static view of infrastructure
(more sunk costs)

Dynamic view of infrastructure
(less sunk costs)

Enhances revenue stability
(less sales revenue risk to utility)

Reduces revenue stability
(more sales revenue risk to utility)

Weakens price signals
(less resource efficiency)

Strengthens price signals
(more resource efficiency)

Familiar & understandable but less 
acceptable

(more predictable and less controllable)

Familiar & understandable but more 
acceptable

(less predictable and more controllable)
Less affordable for low-income households

(more regressive)
More affordable for low-income households

(less regressive)

Encourages self supply and grid defection
(may raise some costs)

Preserves grid supply and participation
(may lower some costs)

Possible advantage for combined households 
(one fixed customer charge)

Possible stability from first blocks
(relatively inelastic usage)
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 Inclusion of a usage allowance in a fixed minimum bill
 Might be useful to ensure universal service (equity)
 Can undermine end-use efficiency – perhaps more so in energy
 May be more appropriate for water given system and public health (water circulation, 

externalities), and resource renewability

5.13 Fixed charge with a usage allowance
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 Demand drives capacity (“on-demand”), volume drives commodity usage

 Demand charges are typically based on a customer’s incidental peak usage
 Not on the system’s co-incidental peak (vs. dynamic pricing)
 Used for high-volume users but proposed for residential – requires demand metering
 Energy usage is measured and metered in watt-hours over a period of time
 Demand is measured in total watts at a given point in time
 Have been used in water where meter size also approximates demand by class 

 Rationalized as a means of recovering fixed network costs 
 Analysts question effectiveness given sunk costs, weak price signals (Borenstein, 2017)
 Consumer advocates question adverse bill impacts (Springe, 2015) – “gotcha rates”
 Most consider less than efficient; some consider less than equitable (Borenstein)
 Time-variant may be better for promoting efficiency

5.13 Demand charges (electricity) ⓘ

Source: WE Energies.
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 Net metering, feed-in tariffs, and value-of-solar rates
 Using one meter:  “net metering tariffs enable customers to 

use the electricity they generate in excess of their 
consumption at certain times to offset their use of electricity 
from the grid at other times” (EIA)

 Using two meters: “feed-in tariffs guarantee customers “a 
set price from their utility for all of the electricity they 
generate and provide to the grid” (EIA)

 Value-of-solar rates account for solar benefits to 
stakeholders net of costs (NREL)

 How should self-supply be compensated?
 Short-run avoided marginal cost of energy to the utility
 Long-run avoided cost (including capacity) as fully 

embedded in tariff
 Real-time net value based on time of use and possibly 

location – see inflow-outflow model (Michigan)

 Controversies 
 How to value access to and compensate the grid for buying, 

selling, and backup
 Distributional impacts for participants and nonparticipants – 

incentives are also subsidies
 Network issues should not be over simplified as rate design 

5.13 Metering and compensating solar “prosumers” ⓘ
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 ISSUE ¶45. Residential customer charge
 Rate design includes an increase to the residential (5/8” meter) customer charge to $16.25 

per month, with equivalent percentage increases to other customer charges.

 Positions of the parties
 York: increase residential customer charge from $16.00 to $18.50
 OCA: Maintain residential customer charge at $16.00
 Staff: Increase residential customer charge from $16.00 to $16.40

5.13 York: increase in residential fixed charge
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5.14 Evolution of generally accepted rate design

 Postage stamp rates (full cost socialization)

 Unmetered charges
 Flat fees or charges for total usage
 Property taxes by publicly owned water systems
 Charges based on property values (UK)
 Water-using fixtures (water) or occupancy
 Wastewater services – equivalent units, metered water, strength
 Stormwater management – impervious/impermeable surface

 Metered rates
 Uniform by volume of usage
 Block rates – decreasing and increasing
 Time-variant and dynamic rates

 “Monthly plans” 
 Telecom – time and location no longer matter
 Energy – budget billing, prepaid, fixed-rate contracts, even “free nights and weekends”
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 Uniform by class may be embedded in declining block rate structures

 Easily communicated and understood and bills rise with usage (price signals)

 May mask temporal and spatial variations in system and customer costs of service 
(averaging)

5.14 Uniform rate (not “flat rate”)

Price/
unit

Quantity consumed

Industrial 
customer

Residential 
customer

Note: peaking factors are an alternative means of customer classification.
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 Rate tiers (unit prices) for blocks of usage with breakpoints
 Informed by engineering (cost) and economic (elasticity) analyses

 Block rates have different rationales
 Like income taxes, total bills reflect cumulative calculations based on marginal rates
 Decreasing-block are based on meter size & short-run marginal cost – less common
 Environmental and consumer advocates tend to favor increasing-block rates for 

efficiency and affordability (respectively) – empirical findings on impacts are mixed
 Fixed charges and household size also affect affordability

5.14 Block rates: decreasing and increasing
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5.14 Rate design for water systems over time

Q. How have rate structures changed with time – and why?
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 Seasonal block rates recognize the cost impact of seasonal energy and water usage 
on capacity requirements
 May be applied to all usage in the season or to the seasonal increment (based on cost)
 Seasonal-only homes and businesses may call for standby or ready-to-serve charges (using 

weighted peaking factors) to avoid subsidy by all-year customers

5.14 Seasonal and standby rates

Price/
unit

Quantity consumed

Peak season

Off-peak season
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 An allocation-based rate providing a water budget and rate tiers 
 Based on household size, lot size, weather conditions that define “need” and “waste”
 Variances for swimming pools, large animals, etc.

 Raises issues of equity, fairness, and consistency with cost-of-service principles

 Advocates argue for effectiveness in realizing conservation and revenues

5.14 Allocation, excess-use, or usage-budget rates
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5.14 Incremental-cost and fully inclining rates (water)

High cost

Low cost

Mid cost

Note: tail blocks could also vary by time, 
location, or incremental supply costs (S)

Price/
unit

Quantity consumed

S1

S2

S = supply option

S3

Price/
unit

Quantity consumed

Bill = usage * highest rate

Fully inclining (“ratchet”) rates price all usage at the highest 
recorded usage level (as compared to block rates)
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5.14 Consolidated rates or single-tariff pricing (Beecher, 1999)
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 Decoupling is a revenue-assurance mechanism (the ultimate mechanism?)
 Distinct from cost-adjustment mechanisms (e.g., DSIC)
 Detaches sales from revenues and profit potential – caps revenues (vs. prices)
 Similar to weather normalization or other revenue-related mechanisms
 Straight fixed-var pricing is decoupling – but decoupling is more than “just rate design”

 Meant to address the presumed “split” or “throughput” incentives (to sell more)
 Reactive policy to address nonstationary declining usage and sales due to efficiency in the 

context of persistent capital intensity – lowering revenue risk
 Addresses revenue erosion or attrition by maintaining per-customer revenue neutrality 
 Does not provide a positive incentive for efficiency (return incentives persist)

 Rate formulas
 Traditional: revenues = fixed price * sales
 Decoupling: price = fixed revenue / sales

 Alternatives
 Better demand forecasting
 Frequent rate adjustments
 Rate or revenue stabilization funds

5.14 Rates under revenue decoupling
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 Pricing and affordability – considering the ability to pay
 Utility rates are regressive – they take a bigger share of the low-income budget
 First usage block is highly price-inelastic: use standards, programs, assistance, lifelines
 Additional blocks of usage are price-elastic – set prices to encourage efficiency
 Require affordability metrics and may also consider household size

 Lifelines provide a low-price first block to eligible customers
 Limited by policies, practices, politics related to price discrimination and subsidies
 Programmatic discounts to qualified customers (low-income, disabled, seniors)

 Income-based rates - pioneered by Philadelphia, Baltimore, Detroit
 May not comport with legal and practice frameworks (discrimination not based on cost)
 Intentional & intuitive but administratively complicated, costly, not necessarily equitable

5.14 Pricing to promote affordable access

Price/
unit

Quantity consumed

marginal cost
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 Recognize public functionality in cost allocation (scope economies)

 Calibrate a minimum bill to property assessment (capacity value)

 Provide an essential-use allowance for all households (public health)

 Design cost-based rates for variable water usage (resource management)

 Prohibit disconnection and deploy service limiters instead (water security)

5.14. Universal equity-efficiency pricing model (Beecher, 2020)
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 Uniform (simplicity)

 Seasonal (load management)

 Marginal cost (efficiency)

 Lifeline (affordability)

 Prepaid (payment certainty)

 Spatially differentiated or zonal (efficiency)

 Spatially equalized or STP (regionalization)

 Locational (network congestion)

 Emergency or drought (resource scarcity)

 Negotiated (attraction and retention)

 Economic development (growth and jobs)

 System development charges (growth)

 Interruptible (load management)

 Curtailment (supply management)

 Standby or ready-to-serve (assurance)

 Peaking-factor (efficiency)

 Time-variant (load management)

 Real-time and dynamic (demand response)

    

5.14 Rate design variations and policy orientation

Q. How are public policies driving rate structure choices?
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 Bill calculations
 Important to understanding and 

communicating rate changes
 Based on average and other 

usage levels

 Bill calculation formula
 Fixed charge
 + Rate tier 1 * block 1 usage
 + Rate tier 2 * block 2 usage
 + and so on…

 Bills may include other fees, 
surcharges, and taxes

5.15 Bill calculation and comparison

York: rates effective in 2023
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 Assumptions for an increasing-block rate structure
 Fixed charge = $16.00
 First block (< 3000) = $4.00 per 1,000 gallons
 Second block (3,000 to 5,000 gallons) = $5.00 per 1,000 gallons
 Third block (> 5,000) = $6.00 per 1,000 gallons

5.15 Exercise: bill calculation

2,000 gallons 6,000 gallons*

1 Fixed charge $ 16 $ 16

2 Variable charge $  8 $ 28

3 Total $ 24 $ 44

4 Percent fixed    67%    36%

*6,000 gallons = $16 + (3*4) + (2*5) + (1*6) = $44
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 Assumptions for an increasing-block rate structure
 Fixed charge = $16.00
 First block (< 3000) = $4.00 per 1,000 gallons
 Second block (3,000 to 5,000 gallons) = $5.00 per 1,000 gallons
 Third block (> 5,000) = $6.00 per 1,000 gallons

5.15 Exercise: bill calculation

2,000 gallons 6,000 gallons*

1 Fixed charge $ 16 $ 16

2 Variable charge $  8 $ 28

3 Total $ 24 $ 44

4 Percent fixed    67%    36%

*6,000 gallons = $16 + (3*4) + (2*5) + (1*6) = $44



 80 / 95

IPUMSU

IPUMSU - ARC2025-1

5.15 York: bill comparison (2024)
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 As a residential water or sewer customer… your rights and responsibilities include 
your right to:
 Safe and reliable water or sewer service.
 A clear and concise bill.
 Fair credit and deposit policies.

 You also have the right to:
 Know how your water or sewer bill
 is calculated.
 Check your water or sewer bill for accuracy.
 Question or disagree with the water or sewer company.
 Receive continuous water or sewer service if you meet your responsibilities.

 You have the responsibility to:
 Pay your bill on time.
 Provide the water or sewer company access to its meter.
 Give the water or sewer company at least 7 days advance notice before you move or wish to 

have service discontinued

5.16 Water customer rights and responsibilities (PA PUC)
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5.16 York: service application
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5.16 York: water quality (consumer confidence) report
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5.16 The lead legacy
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 Consumer protection role
 Focuses on assisting individual customers in 

disputes with utilities (complaints) - often utilize 
ADR methods

 Consumer advocates represent the consumer 
class(es) in cases

 Pennsylvania PUC Division of Customer 
Assistance and Complaint
 Responsible for answering questions and 

handling complaints about electric, electric 
restructuring, utility competition, natural gas, 
telephone, steam heat, water and wastewater 
companies. Investigators arbitrate billing, credit 
and miscellaneous problems and issue binding 
decisions for resolving informal complaints... 
This division also helps to ensure that 
consumers subject to termination have the 
opportunity for Commission review. 
Consumers can also call if they have questions 
about the restructuring of the electric industry 
and utility competition."

5.16 Consumer protection
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 Moratoriums on disconnection (COVID)

 Payment assistance and plans

 Arrearage forgiveness

5.16 Consumer protection against disconnection
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5.17 Addressing affordability at the utility scale
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 Structural solutions to gain efficiency from scale (as realistic)

 Supply-side cost control and efficiency (asset and input management)

 Strategic planning and optimized operations

 Competitive bidding for procurement of goods and services

 Demand-side efficiency programs 

 Tax support for infrastructure (loans and grants)

 Refinancing and extended-term debt

 Limit inequitable subsidies through rates (overall and inter-customer)

 Alternative revenue streams (publicly owned)

 Authentic ratepayer engagement, information, and assistance

 Alternative methods of cost allocation and rate design

5.17 Methods to mitigate rising costs, rates, and bills
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 Affordability of essential utility services is a growing concern
 Cost control, classification, and allocation play a role
 Median income metrics may be insufficient

 Common features of utility-based policies, programs, and prices
 Presumes that public tax support is unavailable or insufficient
 Eligibility may be based on means-testing for other forms of assistance
 Income-eligible but also customers with medical conditions and seniors
 Must overcome political, legal, and financial barriers and subsidy issues

 Policies 
 Budget billing, bill timing, flexible terms, and payment options
 Rules for disconnection (shut-off) and reconnection
 Submetering to establish need, prepaid meters with credit, and user information

 Programs
 Customer assistance programs (CAPs) – temporary or permanent
 Programs to fix leaks and upgrade plumbing and fixtures to improve end-use efficiency
 May be coordinated with not-for-profit organizations and funded voluntarily

 Prices
 Payment discounts, fee waivers, and arrearage forgiveness
 Tiered rates, including lifeline rates with a below-cost first usage block

5.17 Addressing affordability at the utility scale
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5.17 York: low-income customer assistance
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 Focus more attention on total bill burden as compared to rates

 Avoid excessive complexity and unnecessary confusion (gal. vs. ccf)

 Recognize trade-offs and impacts explicitly (sensitivity analysis)

 Evaluate demand elasticity and distributional effects

 Provide opportunities for stakeholder input

 Explore a full range of rate-design options

 Communicate policy goals to ratepayers clearly

 Prepare a qualified customer-service workforce

 Phase-in substantial changes to avoid rate shock (multi-year gradualism)

 Clarify price signals with information social and other media

 Approach empirically and experimentally by collecting and analyzing data

 Monitor and evaluate for intended and unintended consequences

 Modify based on response, outcomes, and evolving goals and conditions

5.18 Implementing rate changes

Q. What rate implementation challenges are utilities facing today?
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5.18 Complex water pricing (Los Angeles) 

Q. Should communities have discretion in ratemaking?
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 Regulatory policies and rate-case decisions 
 Impose, mitigate, and allocate risks and rewards – each relates to incentives
 No issue should be considered in isolation (single-issue ratemaking)
 Be aware of interest-based "best practices"

 Regulators should consider the totality of regulatory treatment
 Test year (historical or future)
 Treatment of construction costs (pre-approval, CWIP)
 Cost-adjustment mechanisms (opex and capex)
 Revenue-assurance mechanisms (decoupling)
 Recovery of operating expenses 
 Depreciation practices and methods
 Demand (load) projections
 Demand-suppression adjustments
 Cost allocation and rate design methods
 Authorized rates of return
 Timing of cases and decisions

5.18 Totality of a rate case

Q. How do various ratemaking policies affect return opportunities? 
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1. A utility is required by law to replace all lead service lines in its area and would like to 
spread the cost across all water customer classes.

2. A utility wants to implement a customer-assistance program pilot program to 
establish system benefits in terms of lowering the cost of disconnection.

3. A utility calculates its usage for ratemaking purposes based on a ten-year moving 
average.

4. A utility witness testifies in a rate case that fixed and variable charges should be 
aligned with fixed and variable costs based on economic pricing principles.

5. A utility seeks to subdivide the residential class into single-family and multi-family 
customers based on differential peaking factors.

6. A utility seeks approval for an economic development rate to retain one high-volume 
customer. The utility has some excess capacity.

5.20 Ratemaking scenarios
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