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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)

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

< you are 
here
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1. Cash-flow statement

2. Utility ownership structures

3. Corporate governance and accountability

4. Financial regulation and reporting

5. Financial risk disclosure

6. Financial and economic performance metrics

7. Debt financing and credit ratings

8. Equity financing and cost of equity models

9. Return on equity calculation

10.Capital structure

11.Weighted cost of capital

12.Regulated returns and risk

13.Regulatory performance incentives

14.Regulatory lag and returns

15 D i i   i t

4.0 Financing topics
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4.1 Cash flow from funding and financing

Net cash 
inflow from 

funding: 
taxes & user 

fees
+/-

Net cash 
inflow from 
financing:  

debt & 
equity

+/-

Fiscal 
resources 

available for 
cash 

outlfows: 
investment & 

operations
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 Cash-flow statement
 Reports a company’s cash inflows and outflows for a specified period, usually a year
 Starts with a beginning balance and ends with an ending balance to show net change – 

analogous to a checking account
 Relates to balance sheet and income statement data but excludes non-cash items

 Costs and cash flow
 Costs may be capitalized (balance sheet) or expensed (income statement)
 Capitalized costs are expected to provide benefits for more than one year (CFI)
 Expenses are incurred on an ongoing basis to maintain assets & operations (CFO)

 Cash-flow analysis and perspectives
 Evaluate a company’s cash-management activities and abilities 
 Assess the company’s ability to pay dividends and to pay creditors
 Understand changes in assets and liabilities occurring during the period

 Cash flow is classified according to three activities
 Operating, investing, and financing

4.1 Cash-flow statement
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 Cash-flow from operating activities (CFO)
 Cash in: sale of goods or services, interest revenue, dividend revenue
 Cash out: inventory purchases, payroll, taxes, interest expense, other (utilities, rent, etc.)

 Cash-flow from investing activities (CFI)
 Cash in: sale of plant assets, sale of a business segment, sale of investments in equity 

securities of other entities or debt securities (other than cash equivalents), collection of 
principal on loans made to other entities

 Cash out: purchase of plant assets, purchase of equity securities of other entities or debt 
securities (other than cash equivalents), loans to other entities

 Cash-flow from financing activities (CFF)
 Cash in: issuance of own stock, borrowing (bonds, notes, mortgages, etc.)
 Cash out: dividends to stockholders, repaying principal amounts borrowed, repurchasing 

business’ own stock (treasury stock)

Source: https://www.analystforum.com/forums/cfa-forums/cfa-level-i-forum/91311493

4.1 Cash-flow activities
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 Illustration
 Funding = $50k
 Financing = -$10k
 Spending = -$40k

4.1 Cash-flow illustration (indirect method)
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4.1 York: net cash flow over time (operating, investing, financing)
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4.1 York: cash-flow statement (10-K, SEC) 
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 Cash flow is used to measure and evaluate financial performance 
 Cash flow (CF) does not equal net income or profit
 Free cash flow (FCF) does not incorporate financing activities (e.g., debt-related)
 For capital-intensive utilities, free cash flow may be negative

4.1 Exercise: utilities and cash flow

Cash provided by 
operating activities

Plus net cash from 
investing activities = Free cash flow

1 2023 $31,908 ($65,265) ?      ($33,357)

2 2022 $22,018 ($53,920) ?      ($31,902)

3 2021 $22,959 ($46,400) ?      ($23,441)

Cash provided by 
operating activities

Plus net cash from 
investing activities and 

financing activities
= Net change in cash

4 2023 $31,908 ($65,265) + $33,357 ?                $0

5 2022 $22,018 ($52,920) + $31,902 ?                $0

6 2021 $22,959 ($46,400) + $18,440 ?      ($5,001)*

*Offset by cash balance at beginning of year.
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4.2 Comparing utility ownership structures

Privately
owned

• For-profit
• Investor-owned
• Shareholder orientation
• Board oversight
• Pays income taxes
• Rate-funded operations
• Equity & debt financing
• FASB rules
• SEC oversight if traded
• State economic 

regulation

Publicly
owned

• Not-for-profit
• Government-owned
• Constituent orientation
• Local oversight
• No income taxes
• Rates and taxes
• Debt financing
• GASB rules
• State fin. oversight
• State economic 

regulation is limited

Cooperatively 
owned

• Not-for-profit
• Member-owned
• Member orientation
• Member boards
• No income taxes
• Rates and members
• Debt financing
• FASB rules
• State fin. oversight
• State economic 

regulation varies
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 Synergies between regulators and corporate boards
 Shareholders and directors also provide performance incentives
 Executive compensation committees

 Accountability under Sarbanes-Oxley (2002)
 Protects investors but may affect cost of capital
 Separation of advisory and audit functions
 Improves transparency and accountability
 CEOs and CFOs certify reporting
 Cost of compliance may be high – who should pay?

 Risk management and asset protection
 Segregation, firewalls, and ring fencing based on business activity
 Review of and conditions on mergers and acquisitions, including convergence
 Audits of multi-state holding company and affiliate transactions

 New emphases
 Cyber-security disclosures for public companies – SEC statement and guidance (2018)
 Environmental, social, governance (ESG) reporting – SEC Finalized Rules  (March 2024)
 Disclosure of climate risks, resilience planning, and affordable access (SDGs)

4.3 Corporate governance and accountability
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 Public Utility Holding Company Act (1935)
 PUHCA was repealed in 2005
 Not applicable to water sector (AWK, Essential)

 Issues for multi-state or multi-utility operations
 Scale and limits to scale
 Tracking and allocation of costs 
 Affiliate transactions
 Private equity and “flippers”
 Foreign ownership
 Overhead and executive compensation
 Inter-jurisdictional regulatory oversight
 Auditing – XBRL could facilitate

 Cost allocations determine (NRCAM, 2003)
 Level of total state costs for multi-state utilities
 Regulated (vs. unregulated) costs
 Intrastate (vs. interstate) costs
 Revenue requirement by category of service

4.3 Oversight of complex utility entities

Multi-state 
holding company

Non-
jurisdictional 
operations

Jurisdictional 
operations

State 1

State 2

State 3
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 Board of Directors
 Operates under specific corporate governance principles and guidelines based on the 

Company’s Bylaws, Standing Resolutions, and Policies

 Nomination and Corporate Governance Committee (“the Committee”)
 Monitors, develops and makes recommendations to the Board of Directors based on these 

principles and guidelines

 Some of the principles and guidelines are listed below
 Board Selection 
 Director Independence
 Board Leadership Structure 
 Board Role in Risk Oversight 
 Board Committees and Functions 
 Related Party Transactions
 Communication With the Board of Directors 
 Executive Sessions of the Board 
 Stock Ownership 
 Code of Ethics 

 Source: York Water Shareholder Meeting (2018)

4.3 York: corporate governance
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4.3 York virtual annual shareholder meeting (2023)
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4.3 York: audit committee (2023)

Q. How do board governance and regulation complement each other?
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 The reputation and integrity of The York Water Company (the “Company”) are 
valuable assets that are vital to the Company’s success”
 Each officer of the Company will be asked to certify on an annual basis that he/she is in full 

compliance with the Code of Conduct and related policy statements

 Code subsections
 Violations of law
 Conflicts of interest

• Outside activities/employment
• Civic/political activities
• Loans to employees

 Fair dealing
 Proper use of company assets
 Delegation of authority
 Handing confidential information
 Handling financial information

 The foregoing are set forth as guidelines for the principal executive officer and 
financial employees but are statements of mandatory conduct

4.3 York: code of conduct (2014)
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4.3 York: whistleblower policy
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 Common elements of financial statements required of publicly traded companies
 Risk factors overview – relevant to evaluating risk and the cost of capital
 Balance sheet – informs the derivation of the rate base
 Income statement - informs the derivation of revenue requirements
 Cash-flow statement – useful in the assessment of financial health
 Managerial and operating information – useful in auditing
 Notes and footnotes to all financial statements – useful for analysis
 Auditor’s opinion – useful for compliance assessment
 CEO and CFO certification – required by Sarbanes-Oxley

 Financial reports are under the "investor relations" tab on company websites

4.4 Financial regulation and reporting
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 Factors affecting the content of notes for regulated utilities
 Investment in plant
 Capitalization
 Regulation
 Conflicts with GAAP

 Notes on utility statements that differ from non-utility disclosures
 Accounting policies
 Regulatory assets and liabilities
 Rate matters
 Retained earnings
 Commitments
 Contingencies
 Jointly owned plants
 Long-term contracts for purchases (e.g., power or water)
 Business segments

4.4 Notes to financial statements (Deloitte, 2012)
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4.4 Certification of financial reports (10-K, 2023)
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 Utility companies have a unique risk profile that limits risk
 Typically, less risky than other investment sectors due to essentiality and monopoly
 Utility managers tend to be risk averse – more aligned with bondholders

 Risk issues are different for bondholders and equity shareholders
 For bondholders, risk is only to the downside – default only and no upside
 For shareholders, risk is symmetrical – with upside and downside earnings potential

 Investment risk to utility shareholders
 Likelihood that an investment's actual return will differ from expectations ("non-normal")
 Includes the possibility of losing some or all of the original investment

 Types of risk for diversified equity investors – based on portfolio theory
 Systematic – relevant (e.g., inflation, interest rates, tax policy, war, pandemic)
 Sector-specific – may be relevant (e.g., technological disruption, restructuring, policies)
 Firm-specific (idiosyncratic) – irrelevant (e.g., project-related, regulatory actions)

4.5 Financial risk disclosure

Q. How does regulatory risk affect utilities?



 24 / 88

IPUMSU

IPUMSU - ARC2025-1

4.5 York: risk disclosure to the SEC (10-K, 2023)
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4.5 Risk disclosure by AWK to the SEC (10-k, 2023, 14 pp. linked)

https://www.sec.gov/Archives/edgar/data/1410636/000141063624000050/awk-20231231.htm#i3c090b3ff6cd4ccd8bbfc58c9f828836_46
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 Financial statements
 Financial filings and notes are key to understanding financial accounting details and the 

company’s financial position
 Relevant ratemaking issues (e.g., rate base and operating expenditures) may be discussed in 

the notes but not in the rate filing – and may lead to discovery of issues
 Regulatory auditors might also want to listen in on corporate earnings calls

 Management discussion and analysis (MD&A)
 Corporate message
 Narrative explanation of financial performance
 Discussion and overview of operations
 Relevant trends, uncertainties, and risks
 Regulatory environment and ratemaking

 Pandemic was a known risk
 NARUC Resolution (2005) and tabletop exercises with stakeholders
 More emphasis on workforce than ratepayer impact
 Should shareholders share the burden?

4.5 Financial disclosure relevant to ratemaking
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4.5 Factors affecting earnings per share (AWK, 2024)
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4.6 Select economic and financial performance metrics
Concept Name Numerator Denominator

Capital 
intensity

Assets to sales ratio Total assets Annual operating revenues

Plant to sales ratio Utility plant Annual operating revenues

Productivity Asset turnover Annual operating revenues Total assets

Leverage
Debt ratio Long-term debt Total assets

Debt equity ratio Long-term debt Shareholder equity

Liquidity Current ratio Current assets Current liabilities

Profitability

Profit margin Net income Annual operating revenues

Ret. earnings to equity Retained earnings Shareholder equity

(Net income + depreciation expense) Annual operating revenues

Earnings before interest & tax (EBIT) (Total assets – current liabilities)

Overall return Net op. income (EBIT - income taxes) Rate base

Return on equity Net income Rate base

Operational efficiency

Annual operating revenues Annual operating expenses

O&M expense Units sold

A&G expense Total O&M expense

Customers Employees

Employees Units sold

Units sold Units produced

Effective prices Revenues from class Units sold to class
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4.6 General performance metrics



 30 / 88

IPUMSU

IPUMSU - ARC2025-1

 Which of the following is not a measure of efficiency?

A. Energy expenses/water produced

B. Employees/customer connections

C. Peak load/average load served

D. Operating expenses/operating revenues

4.5 Poll: Efficiency metrics
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 O&M/revenues is not a measure of 
efficiency

 Efficiency is measured in terms of costs 
relative to outputs

 What might drive this “efficiency ratio”? 
(hint: other costs?)

4.6 Measuring efficiency
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 Debt (“leverage”) provides financial capital to support operations
 Long-term and short-term instruments and hybrids
 Short-term debt may be converted to long-term debt
 Includes bonds and loans, including government loans
 Revenue bonds are secured by a revenue stream, as from utility sales
 Debt limitations and coverage may be specified in bond covenants

 Publicly and privately owned utilities are rated in terms of risk
 Fitch, Moody's, and Standard and Poor’s
 Favorable credit ratings can lower the cost of debt (interest rate)
 Commissions are also rated in terms of “regulatory climate”
 Increasing attention to "double materiality” of financial and ESG factors

 Principal payments on debt
 Explicit in cash needs basis but implicit in utility basis (may have interest-only debt)

 Interest payments on debt
 Not reflected in net operating income (revenues-expenses)
 Actual interest paid may reflect non-utility operations so cost must be calculated
 Affects calculation of income taxes and net operating income (synchronization)

4.7 Debt financing and credit ratings
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 Two measures of debt burden: debt outstanding and debt service (GFOA, 2000) 

 Debt outstanding is the total dollar amount of principal that must be paid as 
measured in relative terms by 
 Debt as a percentage of the fair market value (FMV) of taxable property
 Debt per capita or as a percentage of personal income per capita

 Debt service (principal and interest payments) is the allocation of current resources 
that are otherwise unavailable for other expenditure purposes
 Debt service as a percentage of property tax revenue
 Debt service per capita or as a percentage of personal income per capita
 Debt service as a percentage of general fund revenues
 Debt service as a percentage of general fund budgeted expenditures
 Debt service as a percentage of operating expenditures

4.7 General indicators of debt burden

Q. Should regulators seek favorable credit ratings to lower the cost of debt?
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4.7 Credit ratings and risk (S&P)
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4.7 Credit ratings and metrics (Moody’s, 2017) ⓘ
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4.7 York: long-term debt over time
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4.7 York: long-term debt
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 Equity investors may be individuals or shareholders – not just listed companies
 Including large institutions (such as pension funds and insurance companies)

 Cost of equity capital compensates investors by providing a return on investment
 Depreciation expense is the return of their investment over time

 Cost of equity is based on "comparable risk”
 Models require assumptions and subjective judgment
 Impactful in terms of revenue requirements and often controversial

 Risk is generally lower for regulated than non-regulated (competitive) companies
 Utilities are valued for stable and high dividends, especially during volatile markets
 Protective role of the compact

4.8 Equity financing and cost of equity models
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 Discounted cash flow (DCF) or dividend discount model
 ROE = dividend over share price + growth
 Observed current annual dividends divided by current market price plus expected annual 

rate of growth measured in terms of dividends, earnings per share, or book value

 Capital asset pricing model (CAPM)
 ROE = risk-free rate + overall market risk (beta)
 Assumes that the expected rate of return consists of a risk-free return (adjusted for inflation) 

plus compensation for risk (market-based premium)
 Beta is a measure of systematic (non-diversifiable) risk by which a stock is compared to the 

overall market; a lower beta reflects relatively lower risk (and potential return)

 Risk-differential or risk-premium method
 ROE = risk-free rate + premium
 Risk premium compensates investors for added risk and measured by the difference 

between the risk-free rate and average of returns for the industry

 Price-to-earnings ratio
 Based on earnings from some past period and concurrent or present market prices

 Comparable earnings or opportunity cost
 Considers what the invested capital would have earned in enterprises with similar risks
 May be used to set “generic returns” for sector (e.g., Florida, Massachusetts for water)

4.8 Cost of equity models (based on Deloitte, 2012)
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 “Beta is a measure of risk commonly used to compare the volatility of stocks, mutual funds, or 
ETFs to that of the overall market. The S&P 500 Index is the base for calculating beta with a 
value of 1.0. Securities with betas below 1 have historically been less volatile than the market. 
While securities with betas above 1, have historically been more volatile than the market. The 
beta is calculated using data over a 5-year period” (Zacks).

4.8 York: beta over time
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 The P/E ratio essentially measures 
market expectations of a company.

 York Water has a P/E ratio that is roughly 
in line with the water utilities industry 
average (28.5).

 Its P/E ratio suggests that York Water 
shareholders think that in the future it will 
perform about the same as other 
companies in its industry classification.

 If York Water actually outperforms its 
peers going forward, that should be a 
positive for the share price.

 York Water trades on a P/E ratio of 30.5, 
which is above the US market average of 
16.8. With debt at prudent levels and 
improving earnings, it’s fair to say the 
market expects steady progress in the 
future.

 Source: Simply Wall St. (1/18/19)

4.8 York: price to earnings (P/E) ratio
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4.8 York: comparative stock prices and forecast
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 Pennsylvania PUC approach

 The ROE is calculated using two DCF models for DSIC utilities
 To calculate the current dividend DCF: K = D1/P0 + G
 To calculate the 52-week average dividend DCF: K = D0/Pa + G

 Definitions
 K = Cost of equity

 D1 = Dividend expected during the year = D0 + ½g

 D0 = Latest indicated dividend, obtained from Yahoo! Finance
 g = Expected 5-year dividend growth rate base of barometer group, 
   obtained from Value Line Investment Survey

 P0 = Current price of the stock, obtained from Yahoo! Finance

 Pa = Average of high and low stock price over the latest 52-week period, 
   obtained from Yahoo! Finance

 G = Average of 5-year expected earnings growth rate forecasts obtained 
   from a reputable online source

Note: dividend per share/price = D/P = yield

4.9 Return on equity (ROE) calculation
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 CAPM uses the yield of a risk-free interest-bearing obligation plus a rate of return 
premium that is proportionate to the systematic risk of an investment

 The following formula is used to calculate CAPM:
K = Rf + β(Rm-Rf)

 Three components are necessary to calculate the CAPM cost of equity:
β = Beta, a measure of systematic risk for each stock
Rf = The risk-free rate of return, 10-year U.S. Treasury yields are used for Rf; yields are taken 

from the previous two quarters and forecasted next four quarters
Rm = Total return of the equity market as determined by the SBBI Yearbook

 Commission determines the ROE used for DSIC purposes based on the range of 
reasonableness from the DCF barometer group data

 CAPM data, recent ROEs adjudicated by the Commission, and informed judgment

Source: PA PUC, Report on the Quarterly Earnings of Jurisdictional Utilities for the Year Ended September 30, 2018.

4.9 ROE calculation (continued)
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4.9 ROE calculation (Pennsylvania PUC) 
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4.9 DCF vs. CAPM average ROEs (Pennsylvania PUC) 
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4.9 York: returns and price-to-book ratio
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4.9 Fund distributions by cooperatives (Lund, 2013)
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 Capital structure
 Combination of investor-supplied debt and equity on a rolling basis to support capital 

investment needs of the utility, balancing cost and risk
 Found on the company’s balance sheet: capital assets = debt + equity
 Reviewed by regulators in rate cases and when approving major issuances 

 Capitalization ratios
 Debt-to-equity ratio
 Long-term debt ratio
 Debt—to-capitalization ratio

 Capital structure generally is optimized in the range of 45-55 or 55-45
 To maintain investment quality credit ratings
 To maintain sufficient capital investment
 To maintain low overall financial costs relative to risk

 Imputing the capital structure
 "If the utility’s proportion or cost of debt is significantly different than that indicated as 

industry averages, the auditor may wish to consider using [imputing] a hypothetical capital 
structure, in lieu of the actual capital structure" (NRCAM, 2003)

4.10 Capital structure: debt and equity
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4.10 York: capital structure (debt and equity)
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 Equity Capital
201. Common Stock Issued
202. Common Stock Subscribed
203. Common Stock Liability for Conversion
204. Preferred Stock Issued
205. Preferred Stock Subscribed
206. Preferred Stock Liability for Conversion
207. Premium on Capital Stock
209. Reduction in Par on Stated Value of Capital Stock
210. Gain on Resale or Cancellation of Reacquired Capital Stock
211. Other Paid-In Capital
212. Discount on Capital Stock
213. Capital Stock Expense
214. Appropriated Retained Earnings
215. Unappropriated Retained Earnings
216. Reacquired Capital Stock
218. Proprietary Capital (for proprietorships and partnerships only)

 Long-Term Debt
221. Bonds
222. Reacquired Bonds

    

4.10 Equity and debt on the balance sheet
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4.10 York: statement of retained earnings
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 Cost of capital (debt and equity) is informed by finance (vs. accounting)

 Cost of debt: risk-free rate plus credit risk premium
 Calculated based on utility data
 Lower cost reflects lower risk (first in line)

 Cost of equity: risk-free rate plus equity risk premium
 Modeled based on market data
 Higher cost reflects higher risk (last in line)

 Weighted cost of capital: weights cost by proportion of debt and equity
 May or may not include short-term debt
 Preferred stock may be included but doing so is uncommon
 Customer advances can provide a repayable but cost-free source of capital

 Optimal capital structure is assessed based on weighted cost of capital
 Utilities should maintain a capital structure than minimizes capital costs and is flexible 

enough to raise funds from any capital class at a reasonable cost (Deloitte, 2012)
 Cost of debt is lower and has tax advantages, lowering revenue requirements
 But too much debt exposes equity shareholders to more financial risk and thus raises the 

cost of equity capital (i.e., an inflection point)

4.11 Weighted cost of capital
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4.11 Exercise: weighted (average) cost of capital

Amount (000) Percentage Rate
Weighted 

cost

1 Equity $221,642 54.82% 9.65% ?  5.29%

2 Debt $182,643 45.18% 3.86% ?  1.74%

3 Total $404,285 100.00% ?  7.03%
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4.11 Exercise: weighted (average) cost of capital
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4.11 York: capital structure and weighted cost
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 Key conceptions of regulated returns
 Cost of capital is a finance concept – an efficient return (markets)
 Return on capital is an accounting concept – a measurable return (data)
 Authorized return is a policy concept – a fair return (regulators)

 Regulatory risk is an economic concept
 Includes both process and political factors
 Regulatory policies and decisions can mitigate the effects of all other forms of risk
 Regulatory risk a firm-specific risk that is irrelevant to diversified investors

 Fair return is not determined by risk models
 Authorized returns typically exceed the cost of capital (dynamic) and can be affected by self-

reinforcing circularity 

4.12 Regulated returns and risk

Q. What explains the spread between yields and authorized ROEs?
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 Returns compensate debt holders and equity shareholders
 Net operating income / rate base = overall rate of return (ROR)
 Net income / equity capital = return on equity (ROE)

 Authorized return
 Authorized return must be compensatory under the U.S. Constitution (minimum or floor)
 Returns are authorized and should be reasonable but are not guaranteed
 Reasonable opportunity is afforded by test year, grossing up, and cost-adjustment 

mechanisms

 Earned return
 Expressed as a percentage of the rate base
 Utilities must "reach" for their authorized return and may not be able to earn it
 Earnings will be affected by operational inefficiency/efficiency, cost inflation/deflation or sales 

erosion/growth

 Allowed return
 What regulators will tolerate in terms of earned above authorized returns
 Allowed returns may exceed authorized (for a time) – suggesting low regulatory risk unless 

and until regulators intervene
 Earnings above authorized returns call for rate adjustments

4.12 Authorized, earned, and allowed returns
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 Fifth Amendment to the U.S. Constitution (”takings clause”)
 Returns to investors cannot be “confiscatory” and must be “compensatory”

 Bluefield Water Works & Improvement Company vs. Public Service Commission of 
West Virginia (1923)
 “The return should be reasonably sufficient to assure confidence in the financial soundness 

of the utility and should be adequate, under efficient and economical management, to 
maintain and support its credit and enable it to raise the money necessary for the proper 
discharge of its public duties.” 

 Federal Power Commission vs. Hope Natural Gas Company (1944)
 “Under the statutory standard of "just and reasonable," it is the result reached, not the 

method employed, which is controlling... It is not theory, but the impact of the rate order, 
which counts. If the total effect of the rate order cannot be said to be unjust and 
unreasonable, judicial inquiry under the Act is at an end.”

 “The return to the equity owner should be commensurate with returns on investments in 
other enterprises having corresponding risks.  That return, moreover, should be sufficient to 
assure confidence in the financial integrity of the enterprise, so as to maintain its credit and 
to attract capital.”

4.12 Core regulatory precedents on rates of return
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4.12 Fair returns

Regulatory 
consideration of 

policy

^
Excessive or

extortive return
An economically inefficient return

^
Incentive or
bonus return

A return with a premium to motivate 
desired performance

^ Fair return A return with a premium to motivate 
beneficial investment

Regulatory 
consideration of

risk

^ Compensatory return
A return based on the cost of equity 

including an equity-risk premium

^ Risk-free return
A return based on the yield on risk-

free securities*

^ Confiscatory return
A return below the cost of capital 

(unconstitutional taking)**

* Government-owned and not-for-profit utilities are generally insulated from equity risk.
** For an investor-owned utility that still faces equity risk, any return below the cost of equity would be considered 
confiscatory.
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4.12 Equity risk premiums (U.S. and Energy)

https://pages.stern.nyu.edu/~adamodar/

https://linkwc.spectraenergy.com/Regulatory/TE-0051%20to%20TE-0053%20Statement%20P%20-%2014%20Moul.pdf
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4.12 Requested and authorized returns for electric utilities (EEI)
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4.13 Regulatory performance incentives

Incentive returns:
innovation

(active and used 
sparingly)

Prudence reviews:
efficiency

(reactive and used 
selectively)

Regulatory Poll: cost control
(passive and used on an ongoing basis)
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 "All regulation is incentive regulation"
 Regulation should always be about performance and related standards, accountability, and 

incentives

 Variations and alternatives to traditional regulation
 Price-cap regulation, multi-year ratemaking, formula ratemaking, and profit sharing

 Cost-of-service ratemaking is the starting point 
 Even for alternative methods (e.g., price-cap regulation)

 Regulatory methods can be refined to send clear signals
 Metrics for prudent and efficient performance are essential
 Positive and negative performance incentives (risk), including returns
 Recognize asymmetrical information favoring regulated utilities

 Uses of financial and economic metrics by utilities and regulators
 To track and compare performance over time and among utilities
 To screen and monitor as part of viability assessment and capacity development

4.13 Performance-based (incentive) regulation

Q. What performance metrics should utilities and regulators use?
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 Is regulatory lag beneficial or harmful?

A. Beneficial

B. Harmful

C. It depends

4.14 Poll: Regulatory lag
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 Allred Kahn (1971) on regulatory lag 
 Lag should be “regarded as not a deplorable imperfection of regulation but as a positive 

advantage. Freezing rates for the period of the lag imposes penalties for inefficiency, 
excessive conservatism, and wrong guesses, and offers rewards for their opposites” 

 Much maligned as a “blunt” policy instrument 
 But purposive in maintaining short-term risk
 Price-cap regulation formalizes regulatory lag (e.g., five-year periods)

 Reducing lag reduces revenue and earnings risk
 Utilities, rating agencies, and other interests promote practices to reduce lag
 Key rationale is that automation/mechanization will reduce rate case frequency/expense
 Potential costs from shifting risk, weakening incentives, reducing oversight
 Firms facing (global) competition also face information asymmetry and pricing lag

 Utilities rationally try to alleviate lag and maintain earnings 
 May spend more effort on reducing lag than reducing costs (lean practices)
 Methods include cost-recovery and revenue-assurance mechanisms
 Certain and expedient cost recovery and rate case time limits (“shot clocks”) shift burdens of 

proof and risks from investors to ratepayers

4.14 Role of regulatory lag
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 Formal definition of regulatory lag
 Period between a change in costs or revenues (+/-) and a change in authorized prices 

charged to ratepayers of a regulated utility (regulatory 

 Alternative conceptions of regulatory lag
 Period between when an unregulated firm and a regulated firm could put in place a defensive 

price adjustment (economic)
 Period between rate filing and rate authorization (procedural)
 Period associated with decision-making process delays (bureaucratic)
 Period associated with test years or adjustment mechanisms (rate policy)
 Period associated with financial conditions affecting realized returns (financial)
 Period between rate-case decisions when prices are capped (practical)

4.14 Definitions of regulatory lag ⓘ
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 Lag presents upside and downside potential – lag “cuts both ways”
 During lag, some forces work to the advantage of utilities - utilities should “resort” to 

rate cases only when necessary (F. Welch, 1954)
 Lag may have helped some municipal utilities, given declining usage

 Not all lag is regulatory – “utility lag” may signal managerial deficiencies
 Responsibility for proactively managing changing conditions and risks
 Regulated firms have unique opportunities and tools to address lag
 For non-private utilities, making timely adjustments may be easier

4.14 Regulatory vs. utility lag

Initial rates Reset?

Higher costs, lower sales

Lower costs, higher sales

loss

profit
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 Regulators should address lag 
 When it materially jeopardizes the reasonable opportunity to earn a fair return
 Under-earning may be more likely to be addressed than over-earning (asymmetry)

 How regulated utilities can address lag
 Better forecasting, strategic management, subsequent cost control
 Accounting for elasticities and other relevant factors
 Making timely, complete, and convincing regulatory filings
 Adoption of emerging technologies and practices

4.14 Regulatory lag and returns

Efficiency trend between rate adjustments

Increasing
operational efficiency

Decreasing
operational efficiency

Cost and sales 
trends between 
rate adjustments

Falling costs and/or
rising sales

Achieving returns 
is likely

Achieving returns
is possible

Rising costs and/or
falling sales

Achieving returns 
is possible

Achieving returns 
is unlikely
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 For non-private utilities
 Revenue requirements = cost of service, including reserve requirements
 Debt service coverage ratios (DSCR) may be used (CFR §1718) – see Part 2

 For regulated private utilities
 Revenue requirements = profit + expenditures based on the cost of service

 Utility revenue requirements
 Level of gross revenue from sales needed to recover prudent, necessary, and economical 

operating and capital expenditures, including the cost of capital
 Reflects what is known and measurable in terms of cost of service for the rate year, as 

established by the budget (nonregulated) or test year (regulated)
 Sets a reasonable opportunity for full-cost recovery – but no guarantee

 Revenue requirements reflect adjustments to current levels at current rates
 Based on the cost of service and set for a test or rate “year” going forward
 Difference between current revenues and revenue identify shortfall or excess
 Must be multiplied by a conversion factor to achieve new levels and rates

4.15 Deriving revenue requirements
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4.15 Factors affecting revenue requirements

Factors raising revenue 
requirements

Factors lowering revenue 
requirements

Increased capital expenditures
Increased operating expenditures

Accelerated depreciation
Increased tax rates

Efficiency losses
Higher rates of return

Decreased capital expenditures
Decreased operating expenditures

Decelerated depreciation
Decreased tax rates

Efficiency gains
Lower rates of return

Q. How are regulated utilities motivated to improve efficiency?



 73 / 88

IPUMSU

IPUMSU - ARC2025-1

 Types of transfers
 Direct cost reimbursement for goods or services
 Return on capital investment (assets)
 Finance-related risk compensation
 Local franchise fees
 Payments in lieu of taxes (PILT, PILoT)

 Payments in lieu of taxes
 Substitute for property taxes
 May be less than corporate assessments
 Create a conflict for local officials between non-tax 

fiscal inflows and ratepayer affordability

4.15 Transfer from utility funds (non-private)
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4.15 Exercise: deriving revenue requirements

Revenue requirements formula Amount (mil.

1 ra (RB) = Net operating income (overall return) $26,575

2 O&M = Operation & maintenance expense $24,606

3 D = Depreciation and amortization expense $10,826

4 T = Taxes (total) $2,473

5 RR = Total revenue requirements (total operating revenues) ?              $64,480

Income statement data

6 Total operating revenues from sales (RR) $64.480

7 Total utility operating expenses (lines 2 thru 4) ($37,905)

8 Net operating income (overall return) (line 6 + 7) ?              $26,575

Balance sheet data

9 Rate base $348,230

10 Overall return on investment (ROR%) (line 11/line 1) ?                   7.63%

11 Net operating income (overall return) (line 6 + 7) $26,575

12 Interest expense ($7,057)

13 Net income available to shareholders (line 8 + line 11) ?                $19,528

14 Shareholder equity capital $221,642

15 Shareholder return (ROE%) ?               8.81%
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4.16 Deriving revenue requirements
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 Rate cases typically address an income deficiency resulting in earnings attrition

 Revenue conversion, net-to-gross, or gross-up factors (multipliers)
 Converts an income deficiency into a revenue deficiency
 Ensure coverage of total revenue requirements by ratepayers following accounting 

adjustments upward for a revenue deficiency or downward for a revenue excess in order to 
ensure that utilities have a reasonable opportunity to earn a fair return

 Used in ratemaking to account for (neutralize) dynamic effects on cost of service
 Income-based federal and taxes
 Revenue-sensitive fees or expenses
 Uncollectible revenues from customers

 Basic revenue conversion factors
 Conversion factor = 1 / (1 – percentage rate) 
 Conversion factor = (revenue need)/(revenue net of taxes & fees))
 Can be calculated for compound and interactive effects

 Example calculations – all are hypothetical
 0.5% effective rate: 1 / (1 – .005) = 1.0050 conversion factor
 5.0% effective rate: 1 / (1 – .050) = 1.0526 conversion factor
 20.0% effective rate: 1 / (1 – .200) = 1.2500 conversion factor

4.16 Income deficiency and revenue conversion
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4.16 Illustration of income and revenue adjustments (NRCAM, 
2003)
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4.16 Revenue conversion calculator
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4.16 Revenue conversion calculator
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4.16 Exercise: simple revenue conversion

Receipts tax (example) Calculation

1 Income deficiency $100

2 Receipts tax rate: 3% .03

3 Conversion factor 1 / (1 – .03) = 1.0309

4 Revenue deficiency $100.00 * 1.0309 = $103.09

5 Utility receipts payment $103.09 * 3% = $3.09

6 Net revenues to utility $103.09 - $3.09 = $100.00

Uncollectible rate (exercise) Calculation

7 Income deficiency $100

8 Uncollectible rate: 0.5% .005

9 Conversion factor ?             1 / (1 – .005) = 1.0050

10 Revenue deficiency ?      $100.00 * 1.005 = $100.50

11 Uncollectible shortfall ?               $100.00 * .5% = $.50

12 Net revenues to utility ?               $100.50 - .50 = $100
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4.16 Exercise: simple revenue conversion

Receipts tax (example) Calculation

1 Income  deficiency $100

2 Receipts tax rate: 3% .03

3 Conversion factor 1 / (1 – .03) = 1.0309

4 Revenue deficiency $100.00 * 1.0309 = $103.09
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7 Income  deficiency $100

8 Uncollectible rate: 0.5% .005

9 Conversion factor ?  1 / (1 – .005) = 1.0050

10 Revenue deficiency ?  $100.00 * 1.005 = $100.50

11 Uncollectible shortfall ? $100.00 * 0.5% = $.50

12 Net revenues to utility ?  $100.50 - .50 = $100
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 Grossing up for the combined effects of taxes on earnings
 Taxes complicate the calculation of revenue requirements
 More rate revenues mean more income taxes that ratepayers pay
 Formula is based on deductibility of state taxes for federal tax purposes

4.16 Revenue conversion: consolidated income taxes 

Assumptions

1 State income tax rate (SIT): 6% (.06) = 1.0638 conversion factor

2 Federal income tax rate (FIT): 21% (.21) = 1.2658 conversion factor

3 Consolidated tax rate accounts for deductibility of SIT

4 SIT + (FIT * (1 – SIT))

5 .06 + (.21 * (1 – .06)) = .2574 or 25.74% 

Calculation

7 Income  deficiency $100

9 Conversion factor 1 / (1 – .2574) = 1.3466

10 Revenue deficiency $100.00 * 1.3466 = $134.66

11 Consolidated income taxes $134.66 * 25.74% = $34.66

12 Net revenues to utility $134.66 - $34.66 = $100.00
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4.16 Revenue deficiency: private (RBROR)
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4.16 Revenue deficiency: nonprivate (DSCR and TIER)
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 Revenue or expense adjustments
 Revenue or expense adjustment * (1-combined tax rate) * revenue conversion factor)

 Rate base adjustments
 (Rate base adj. * rate of return * gross revenue converter) –
 ((rate base adj * weighted debt cost *combined tax rate) * revenue conversion factor)

 Adjustments impacting both rate base and expenses
 Rate base adj. * rate of return * gross revenue converter) –
 ((rate base adj. * weighted debt cost * combined tax rate) +
 (revenue or expense adjustment * (1-combined tax rate) * revenue conversion factor)

 Adjustments to income taxes
 Tax adjustment * revenue conversion factor

 Interest synchronization
 Adjusted rate base * weighted cost of debt = interest deduction
 Interest deduction * consolidated tax rate = reduction to income tax expense for interest

* Simplified without the cash working capital impact calculated

4.16 Formulas for various adjustments* ⓘ
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1. A utility capital structure is heavily tilted toward debt (highly leveraged) or equity 
(equity rich), which the commission discovers during the course of a rate case.

2. A utility has a debt coverage ratio of less than 1.0 because of short-term loans 
becoming due and files to increase rates to cover the needed cash flow.

3. A utility claims that it is entitled to a higher return on equity due to revenue 
risk associated with seasonal fluctuations in sales.

4. A utility owner loans personal funds to the utility at the cost equity. Prevailing interest 
rates are substantially lower.

5. A utility consistently fails to achieve authorized returns and seeks various means of 
cost-recovery and revenue-assurance mechanisms to lower risk.

6. A utility wins approval for multiple capital and operating cost surcharges but argues 
that these have no effect on risk or the cost of capital.

4.17 Ratemaking scenarios
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 https://sec.report/Ticker/YORW

 https://www.macrotrends.net/

 https://walletinvestor.com/ 

 https://www.macroaxis.com/

 https://charts.equityclock.com

 https://finance.yahoo.com/

 https://www.marketwatch.com/

 http://pages.stern.nyu.edu/~adamodar/

 https://www.salary.com/

 https://www.eei.org/issues-and-policy/finance-and-tax#financialreview

Appendix: links to financial trend data

https://sec.report/Ticker/YORW
https://www.macrotrends.net/
https://walletinvestor.com/
https://www.macroaxis.com/
https://charts.equityclock.com/
https://finance.yahoo.com/
https://www.marketwatch.com/
http://pages.stern.nyu.edu/%7Eadamodar/
https://www.salary.com/
https://www.eei.org/issues-and-policy/finance-and-tax#financialreview
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