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INTRODUCTION TO COST OF CAPITAL IN A UTILITY-REGULATION CONTEXT 
 

Today I am going to discuss the concept of a company’s cost of capital both in general terms 
and then in the context of its important role in the determination of rates at rate-regulated utilities. I 
will start by introducing the cost of capital concept itself. Then I will talk about how this concept 
can be operationalized and what potentially-observable economic factors play a role in determining 
what a firm’s cost of capital is. Next I will turn to an explanation of the most-commonly-employed 
procedural approach for estimating a particular utility’s overall cost of capital at regulatory rate 
hearings – namely, the weighted-average cost of capital (WACC) formula and its numerical inputs. 
Finally, I will outline the two most-frequently-used methods for estimating a utility’s cost of equity 
capital, which is typically the most contentious aspect of the rate hearing process. Throughout this 
paper I will use the abbreviation “k” to stand for “cost of capital”, “ko” to stand for “overall cost of 
capital”, and “ke” to refer to “cost of equity capital”. 

 
The Cost of Capital Concept 
 
 We have to realize that a utility will be able to secure new capital and replace maturing 
securities only if investors believe that they will be adequately compensated.  Raising capital is a 
competitive process.  Private investors are under no obligation to provide capital to a utility, and 
government-owned utilities must compete with other government spending priorities. In this 
context, and at its simplest, the cost of capital (k) is the minimum expected rate of return necessary 
to attract capital to an investment (in a utility).  The rate of return includes both income received 
during the time the investment is held plus any capital gain or loss, realized or accruing during this 
period, all as a percentage of the initial investment outlay. This is the investors’ reward that is 
anticipated ahead of time, and it must compensate these investors for at least two things: (1) for 
postponing the consumption of the goods and services that they might otherwise have enjoyed had 
they not made the investment; and (2) for exposing their funds to the risk that they may not get all 
their money back or not get it back as promptly as they anticipated.  
 
 Because utilities need capital funds to operate and fulfill their mandates, providing the 
compensation demanded by investors is a necessary cost of doing business for utilities – in other 
words, the cost of servicing its capital providers is part of a utility’s overall cost of service. From a 
utility’s perspective, k is the minimum rate of return it must promise to achieve for investors on its 
securities in order to preserve their respective market values, where achieving k will protect the 
wealth of (the utility’s) investors and retain their allegiance. This, in turn, dictates that if corporate 
managers wish to protect the wealth of their shareholders and bondholders, they will invest only in 
projects that promise returns equal to or above their respective k’s.   
 
Operationalizing the Cost of Capital Definition 
  
 For an individual investor, his or her required rate of return on an investment is a subjective, 
personal judgment, based on his/her tax status and degree of risk aversion, among other things.  Just 



as beauty is in the eye of the beholder – and not some objectively measurable characteristic – so too 
is k at the level of the individual investor. 
 
 Nevertheless, in order to estimate numeral values for a utility’s k in the rate-regulation 
environment, we need to make use of an operational definition of k.  From the viewpoint of 
investors as a group, k can be defined more clearly and operationalized as “the truly anticipated rate 
of return prevailing in the capital markets on alternative investments of equivalent risk and 
attractiveness.”  There are four concepts embedded in this definition. First, k is a forward-looking 
concept – even though the actual returns experienced by investors may differ from those that were 
anticipated, and judged satisfactory, ahead of time.  Second, k is an opportunity cost concept that 
recognizes that investors have the opportunity to invest in a wide range of investments, such that the 
expected rate of return from a given utility investment must be sufficient to compensate investors 
for the returns they might otherwise have received on foregone investments.  Third, k is adjudicated 
in the capital markets, where the utility’s share price serves to balance the supply of, and demand 
for, capital for the firm.  And, fourth, k is a function of the risk of the investment, reflecting that 
investors are risk averse and demand higher rewards the riskier the utility.   
 
Factors That Play a Role in Determining the Cost of Capital for All Firms and Utilities 
 

In the light of the operational definition of k, there are at least four economic factors or 
considerations that play a role in determining k for all firms and utilities – namely, inflation 
expectations, the general level of interest rates, personal income tax rates, and the overall riskiness 
of the corporate sector. In their testimonies, rate of return witnesses often expound upon their 
expectations for the future trends in these factors as evidence supporting their recommendations to 
either raise or lower the forward-test-year allowed return on rate base or return on equity (ROE). 

 
Regarding inflation expectations first, k must exceed the expected rate of inflation in the 

economy or investors will purchase real assets – such as houses, autos, cottages, and recreational 
vehicles, whose prices are rising with inflation – instead of investing in a utility’s shares and bonds. 
Second, regarding the general level of interest rates as proxied by the yields on federal government 
debt, k must exceed the yields on default-free government treasury bills and bonds or investors will 
shun risky utility securities in favour of government bonds. The third determinant is the level of 
personal income tax rates. For stock and bond investments that are held outside their tax-sheltered 
savings plans, investors recognize that they will have to pay taxes on their investment earnings, and 
they adjust their before-tax, expected-return requirements accordingly in order to achieve their 
required after-tax returns. Finally, the ko for all firms/utilities will be impacted by investors’ 
collective perceptions of overall corporate-sector and financial-sector riskiness as compared to 
government bonds. In other words, the difference between the average corporate k and government 
bond yields will widen as perceptions of corporate-sector riskiness rise. Perceptions of corporate-
sector riskiness, in turn, are influenced by: the pace of national economic growth; exchange rate 
changes; shifts in monetary and fiscal policies; shifts in the political, legislative, and regulatory 
environment; uncertainty over access to financing; and international tensions, among other things. 
 
Factors That Determine Relative Costs of Capital across Firms and Utilities 

 
The overwhelmingly most important factor determining the relative k’s across firms and 

utilities – and hence their deviations from the corporate-sector-average k – is the relative business 



riskiness of these organizations as perceived by investors, as risk averse investors require higher 
expected returns to be willing to invest their money in riskier firms.   

 
The relative business riskiness of a firm, in turn, is a function of many things, including: the 

nature of the business it is in and the products/services it produces and sells; the long-run reliability 
of the demand for its products or services; its geographic location; the presence or absence of 
competitive threats; its cyclical sales volatility; the degree to which it uses operating leverage (i.e., 
the use of production and distribution methods generating fixed as opposed to variable costs); its 
level of profitability; the bankruptcy riskiness inherent in its assets and investments; the size of the 
firm; and the quality of its management and workers.   
 
 There are a number of secondary factors that may affect a company’s k under certain 
circumstances.  For example, if the tradable volume of a firm’s securities is small, the lack of 
liquidity in its securities from the perspective of large institutional investors will likely elevate its k 
relative to otherwise-equally-risky firms. Company or industry-specific tax circumstances may also 
affect the attractiveness of the securities of particular firms or industries and, in turn, their k’s.  
Finally, social-consciousness concerns may also raise a company’s k, as in the case of tobacco firms 
where institutional socially-responsible investment policies sometimes restrict investments in these 
firms.  The effects of these non-risk factors on corporate k’s tend to be isolated and relatively small, 
however, and they are generally not applicable to regulated utilities. 
 
The Weighted-Average Cost of Capital (WACC) Framework for Estimating a Utility’s 
Overall Cost of Capital (ko) 
 

A firm’s overall cost of capital (ko) reflects the required return on the firm’s assets as a 
whole, given the business riskiness of these assets.  At the same time, we know that these assets are 
financed by a mix of debt and equity.   Therefore, asset earnings, prospectively, must collectively 
satisfy the return requirements of both the utility’s debtholders and its shareholders. This realization 
provides the conceptual foundation for the formulaic procedure – known as the weighted-average 
cost of capital, or WACC – for estimating a utility’s ko. 

The WACC formula, expressed on an after-tax basis, is as follows: 
 

WACC    ≡      (D/K) kd (1 - τI)   +   (P/K) kP   +   (E/K) ke 
 
where: 
 
D/K  =   the utility’s deemed debt (D) financing proportion, as a percentage of its total capitalization 

(K), expressed in book-value terms; 
 
P/K  =   the utility’s deemed preferred share (P) financing proportion, in book-value terms; 
 
E/K  =   the utility’s deemed common equity (E) financing proportion, in book-value terms, where E 

is composed of both accumulated retained earnings and the net proceeds of new 
equity issues; 

 
τI     =   the utility’s average expected income tax rate, expressed as a percentage; 



 
kd    =   the utility’s embedded, before-tax cost of debt financing (factoring in the forecasted rates on 

new debt financings during the test period), expressed as a percentage; 
 
kP    =   the utility’s embedded, after-tax cost of preferred share financing (factoring in the expected 

rates on new preferred issues during the test period), expressed as a percentage;  and  
 
ke     =   the utility’s forward-looking, after-tax effective cost of equity capital, expressed as a 

percentage. 
 

In the WACC formula, the ke input reflects the degree to which the uncertainty and volatility of 
equity returns have been leveraged up by the utility’s use of debt and preferred share financing. In 
other words, ke embodies both business and financial risk effects, or, more precisely, ke reflects the 
firm’s business riskiness as magnified by its use of financial leverage. 

    
Board-deemed capital structure ratios – set to reflect the utility’s business riskiness and 

credit rating considerations – are assumed to be approximately equal to the optimal ones for the 
utility. However, board-deemed debt and equity ratios are also set for at least a year at a time and 
are often sticky – hearing to hearing – even as the utility’s optimal capital structure ratios are 
constantly changing with changing market conditions. The reason for this “stickiness” is that boards 
often prefer to adjust allowed equity returns, from hearing to hearing, to reflect small changes in 
utility risk, while leaving deemed capital structure ratios unchanged. This one-variable-at-a-time 
adjustment procedure recognizes the direct trade-off relationship between debt ratios and ke – i.e., 
as the utility’s debt ratio increases, its ke also increases, warranting an appropriate increase in the 
utility’s allowed return on equity (ROE). 
 
 Using the WACC formula is an indirect approach to estimating a utility’s ko, as it relies on 
an assessment of the market-determined costs of the utility’s sources of financing to infer the 
required rate of return on its assets. A direct approach to this task would focus on measuring the 
relative riskiness and attractiveness of the utility’s business and its assets in comparison with those 
of the typical corporation.  It is the widespread use of the WACC technique that leads some people 
to assume, incorrectly, that a utility’s ko is determined by its sources of capital.  While the 
popularity of the indirect WACC approach stems from the relative ease of obtaining its required 
market-based input values, for truly understanding the overall cost of capital concept and its 
application in regulatory rate setting, it is vitally important to distinguish between “what really 
determines a utility’s ko” and “how one can reliably try to estimate what the utility’s ko is”.  
Unfortunately, the WACC formula creates some confusion regarding this distinction. On the one 
hand, as I stressed earlier, a utility’s ko is largely determined by the business risk of its assets and 
investments – and, hence, the uses to which it puts its funds – while the WACC formula, used to 
estimate the utility’s ko, incorporates and focuses on the “costs” associated with the utility’s sources 
of funds. The reconciliation between these positions goes as follows. The utility WACC is a valid 
ko-estimation procedure if and only if we assume that the subject utility is targeting optimal 
financing/capital structure policies that reflect its business riskiness. Hence, if a board’s deemed 
capital structure ratios approximate a utility’s optimal ratios, regulators may reasonably estimate 
what a utility’s ko is by looking at the “costs” associated with its sources of funds, within the utility 
WACC framework, and if this assumption holds, then the utility WACC approach is quite robust, in 
the sense that it can accommodate a wide variety of methods for estimating the utility’s cost of 
equity (ke). 



Estimating the Cost of Equity Capital (ke) for a Utility 
 
A. The Discounted Cash Flow (DCF) Method 
 

The discounted cash flow (DCF) method is the most heavily relied upon ke estimation 
procedure in US regulatory hearings, principally because there are many more publicly-traded 
utilities in the US from which the data inputs for the DCF method can be derived. In recent years the 
DCF method has also been making a comeback at some Canadian boards.  

 
The DCF method is based on a venerable stock valuation approach – the constant dividend 

growth valuation model – which postulates that a firm’s current share price should equal the present 
value of all its future cash dividend payments and distributions. 

 
The generic formula for ke in the DCF method is 

 
 ke    =    ( E(DPS)/P )    +    g            (all percentages) 

 
where: ke is the estimate of the utility’s cost of equity capital for the test year; E(DPS) is the utility’s 
expected dividend per share over the next 12 months; P is the current market price of the utility’s 
common shares; and g is the single percentage value that most closely approximates what investors 
expect the average growth rate in the utility’s earning power and dividend paying power to be for 
the infinite future. The term E(DPS)/P is known as the prospective dividend yield. 
 

The principal advantages of the DCF method are that it reflects investors’ consensus 
expectations – as embodied in the current share price – and that, for publicly-traded utilities, the 
prospective dividend yield is observable and relatively easy to forecast.  In addition, the 
assumptions necessary to validate the underlying valuation model seem to be reasonable ones for 
most publicly-traded, regulated utilities.  These assumptions or requirements for validation include: 
payment of a cash dividend; a fairly steady growth in dividends over time; a projected growth rate 
in DPS payments that is less than the utility’s ke; and a valuation based on the utility’s future 
earning power rather than, say, its asset-replacement value or liquidation value. 
 
 A major disadvantage associated with the practical application of the DCF method is the 
uncertainty surrounding, or speculative nature of, the forecast of the utility’s infinite future growth 
rate.  First, a regulatory board’s equity-return awards over time will impact a utility’s experienced 
growth rate which, if used in the estimate of the growth rate factor in the DCF formula, will create 
circularity in the board’s reasoning process by making its future ke determinations a self-fulfilling 
prophecy of its previous equity-return awards.  Second, a utility’s historical growth experience may 
not necessarily be indicative of its actual or expected future growth rates.  Finally, forecasting a 
single-number growth rate to infinity is a highly problematic task when a utility may go through 
phases of both rapid and slow growth in future years, before maturing and possibly ceasing to grow 
altogether.  Analysts try to circumvent this last weakness by using what is called the “Two-Stage 
Gordon Model”, where the future is divided into (a) an initial time frame where dividend growth 
may reasonably be forecasted based on presently-known conditions, and (b) the remaining time to 
infinity after the initial period. While this allows for a more-normal growth pattern to be modeled, it 
still requires the analyst to make two dividend growth rate projections that may or may not be 
realistic reflections of investors’ expectations, and the associated formula is complex. 
 



 Another limitation of the DCF method arises when the shares of the subject utility are not 
publicly traded and, hence, there is no direct evidence of its investor-determined share price or of its 
stand-alone dividend policies.  Having to infer input values for the DCF formula from the average 
values for “comparable” companies or utilities abandons most of the distinctive value of the DCF 
approach. Moreover, relative risk comparisons cannot be directly reflected in the DCF formula, 
preventing subject-utility-specific risk changes from being factored into the ke estimation.   
 
 Finally, some of the fundamental assumptions of the underlying DCF stock valuation model 
also seem at odds with the reality of the regulatory environment.  For example, the underlying 
model is premised on the firm’s having a constant ke over time, while the regulatory process 
envisions that a utility’s ke and allowed equity return may change over time.  In addition, the model 
requires that stock prices be in equilibrium relative to investor long-run risk assessments and growth 
rate expectations, which may not always be realistic.   
 
B. The Equity Risk Premium (ERP) Method 
 
 The equity risk premium (ERP) method of estimating a utility’s ke has been, and still is, the 
most heavily relied upon approach at Canadian regulatory boards. The motivating premise behind 
the ERP method is that equity investments are riskier than both government debt and a firm’s own 
debt issues.  Hence, risk-averse investors demand an extra return – called the equity risk premium 
(ERP) – to invest in and hold equities instead of government bonds or the bonds of the subject 
company or utility. 

 In it most common form, the generic formula for ke within the ERP method is 
 ke    =    rLTGOVT    +    ERP 

where: ke is the estimate of the utility’s cost of equity capital for the test year; rLTGOVT is the forecast 
of the average level of the default-risk-free, long-term Canada bond yield for the test year; and ERP 
is the estimate of the compensatory rate-of-return premium required to attract investors to invest in 
the subject utility’s shares, over the same test year horizon.   
 
 The generic formula does not specify what kinds of risk are being compensated for. These 
risks could be year-to-year uncertainty of equity returns, or short-term bankruptcy risk, or long-term 
survival/viability risk, or any combination of these risks.  What is known as beta risk or systematic 
market risk – that is, the degree to which a utility’s equity returns are sensitive to, or synchronized 
with, the returns for the overall stock market – is another risk candidate. Beta risk is preferred by 
institutional investors as the measure of the risk for which they need compensation because beta risk 
is the only risk that they cannot diversify away. 
 
 Consequently, institutional investors find a particular version of the ERP method known as 
the Capital Asset Pricing Model, or CAPM, to be the most relevant one for them. Under the CAPM, 
the ERP term is replaced by β • MRP, and the full CAPM ke formula becomes  

ke  =  rLTGOVT  +  β • MRP 
where:     β  =  forward-looking estimate of the utility’s index of systematic risk, and  

    MRP  = market risk premium = forward-looking estimate of the expected return above     
government bond yields that investors require to invest in the stock market in general. 



  When applying the generic ERP approach in a regulatory rate hearing, the greatest 
challenges are (a) identifying the historical values for the subject utility’s ERP (relative to contem-
poraneous rLTGOVT values) and then (b) estimating how, if at all, the appropriate test-year ERP 
should be set in relation to its historical precedents to reflect changes in financial market conditions 
and/or the subject utility’s risk exposures since the previous hearing. To facilitate the second of 
these tasks, some analysts reformulate the generic ERP formula such that ERP* is defined as the 
difference between the subject utility’s cost of equity and its own contemporaneous bond yield 
requirements (i.e., rBOND). The amended generic ERP formula then becomes 

    ke    =    rBOND    +    ERP*. 
While identifying the historical values for the subject utility’s ERP* (relative to contemporaneous 
rBOND values) still remains a challenge, many of the hearing-to-hearing changes in financial market 
conditions and/or the subject utility’s credit riskiness will be reflected in hearing-to-hearing changes 
in rBOND – the values of which are readily observable and subject to little dispute. While hearing-to-
hearing changes in rBOND will not capture all the factors that might influence hearing-to-hearing 
changes in ERP*, the range for debate about these latter factors will be narrowed considerably. 
 
 When its use is judged appropriate, the greatest challenges in applying the CAPM form of 
the ERP ke-estimation method are estimating the test-year values for the three inputs to the formula 
– namely, the riskfree rate (modeled above as rLTGOVT), the market risk premium (MRP), and the 
subject utility’s beta (β) risk coefficient. Historically, a great deal of hearing time was spent by 
witnesses debating what the riskfree rate and MRP really were, conceptually, and what their likely 
test-year values were going to be. Fortunately, much of this discussion can now be abridged by the 
availability of the international consensus survey data collected and published by Pablo Fernandez 
and his IESE Business School (Spain) colleagues since 2010. Based on the assessments of a wide 
range of finance academics, financial-market/bank analysts, and corporate treasurers – encompass-
ing 1500-2200 US survey responders and 80-110 Canadian responders (depending on the year) – 
Fernandez found that the average riskfree rate used for US-based CAPM valuations in 2017 was 
2.5%, while, for Canadian-based CAPM valuations, the 2017 average riskfree rate was 3.0%. The 
findings from the Fernandez surveys with respect to the consensus MRPs in the US and Canada are 
shown in the table below. 
 

Year United States Canada 
 Average MRP Median MRP Average MRP Median MRP 
 % % % % 

2010 5.1 5.0 5.1 5.0 
2011 5.5 5.0 5.9 5.0 
2012 5.5 5.4 5.4 5.5 
2013 5.7 5.5 5.4 5.3 
2014 5.4 5.0 5.3 5.0 
2015 5.5 5.3 5.9 6.0 
2016 5.3 5.0 5.4 5.2 
2017 5.7 5.7 6.0 6.4 

  
While the riskfree rate and the MRP are “market parameters” that are the same for all stocks 

in a given market at a particular point in time, beta risk coefficients are company specific and vary 



from utility to utility depending on the sensitivity of each utility’s equity returns to overall market 
fluctuations – so there is room for debate about what a subject utility’s β is at any given time. 
Nevertheless, this debate should be informed by information about the historical betas for similar 
utilities. In Canada, average utility betas have ranged between 0.25 and 0.55 for the past decade 
when measured with reference to the market-traded parent holding companies of the underlying 
rate-regulated utilities. As of the end of May 2017, the mean beta across Enbridge, TransCanada, 
Canadian Utilities, Algonquin Power, Altagas, Emera, Fortis, Pembina Pipeline, Valener (Gaz 
Metro), and Veresen was 0.53, while the median value was 0.51. It is reasonable to infer that the 
betas of the underlying regulated entities are similar to these values, as direct measurement of their 
betas is impossible because their shares are not traded. 

 
Consequently, based on the above data, the CAPM-based ERP method would have pegged 

the 2015 cost of equity for the typical Canadian utility at 5.3%, based on the following calculation: 
 

ke  =  riskfree rate  +  β • MRP  =  3.0%  +  0.52(6.2%)  =  6.2%. 
 
Adding 0.50% to reflect flotation costs and the desire to ensure that a utility’s share price trades 
somewhat above its book value, we arrive at the conclusion that a typical utility fair return on equity 
(ROE) is now close to 6.7% for 2017 – all predicated on the applicability of the CAPM. There are, 
of course, many reasons why the CAPM, alone, may be inadequate for setting allowed ROEs. In 
particular, some of the important risks facing utilities – such as stranded-asset risk and various 
regulatory risks – are not well modeled by beta. (Some of these shortcomings of the CAPM ke-
estimation method may be addressed by using the above-described generic ERP method based on 
using the utility’s own current bond yields as the base and adding the corresponding test-year 
estimate of ERP*.)  Moreover, utilities and their regulators may be concerned with satisfying the 
equity-return requirements of those investors who do not hold the widely-diversified portfolios of 
institutional investors. Consequently, it may be most useful to think of the CAPM method as 
providing a lower boundary for the range of fair, test-year, utility ROEs. 
 
 As compared with the DCF ke-estimation method, the primary advantage of the ERP method 
for estimating a utility’s ke is that the latter focuses squarely on relative risks, which, as discussed 
earlier, is the principal determinant of relative costs of capital.  Moreover, the ERP method is the 
only approach where the equity-risk impact of varying capital structure proportions can explicitly be 
accounted for, as there are accepted theories and formulas that relate beta values to debt and equity 
ratios.  Another appealing feature of the ERP method is the reasonable expectation that individual-
utility ERP values should remain fairly stable hearing to hearing, even if there are wide fluctuations 
in interest rates and corporate bond yields during the intervening periods.  Finally, the data for 
forecasting test-year government and corporate bond yields is widely available and publicly known, 
and a consensus collection of rate forecasts from public and private-sector economists and 
investment dealers is usually available. 
 
 There are, however, a number of disadvantages associated with the regulatory use of the 
ERP method. First, finding and correctly interpreting the historical equity capital costs that are often 
used to infer historical ERP values are highly contentious undertakings and frequently embody 
either circular reasoning or the de facto substitution of some other ke estimation procedure (such as 
the DCF method) for the ERP method.  Even if the historical-average risk premium calculations are 
not invalidated by these procedural missteps, they tend to be very sensitive to the estimation period 
chosen and subject to considerable volatility from period to period. In addition, analysts frequently 



disagree about both the relevance of difference risk concepts for gauging relative ERP values and 
the appropriateness of different risk proxies for the historical quantification of these various risk 
concepts – especially when the subject utility’s shares are not publicly traded and historical beta risk 
and standard-deviation-of-investment-return values cannot be calculated directly. Finally, as the 
ERP method requires a forward-looking estimate of the MRP and/or the utility-specific ERP, there 
is considerable debate and uncertainty about how, and indeed whether, historical evidence with 
respect to these variables can be used to forecast their likely future values. To a large extent, this 
last shortcoming has been overcome in recent years by the availability of the aforementioned 
Fernandez (et al) consensus survey data about US and Canadian riskfree rates and MRPs.  
 
 In Canada, since the mid-1990s, regulatory boards have generally preferred the ERP method 
over the DCF approach, as shown by the adoption of formula-based, ROE adjustment procedures – 
based on changing long-term Canada bond yield expectations – by the National Energy Board, the 
Ontario Energy Board, and many other Canadian boards. This makes sense since the ERP method is 
likely to be more useful and reliable than the DCF approach, especially if the subject utility’s risk 
profile is changing over time and if, as is generally true in Canada, the shares of the stand-alone 
regulated utility are not publicly traded. 

 
 

 

 


