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Foreword 

 

 
I am very pleased to write the Foreword to this examination of the cost of capital.   

The Van Horne Institute was incorporate federally in 1991 as a not-for-profit 

organization, and became affiliated with the University of Calgary in 1992, the 

University of Alberta in 1998, SAIT Polytechnic in 2000 and Athabasca University in 

2005.   

 

The Van Horne works with its post-secondary partners in the development of programs 

and public policy research in the field of transportation and logistics and regulated 

industries.  It strives to access the best knowledge, expertise and information available 

and plays a unique role as a liaison between the business and academic communities.  As 

a part of this commitment, the Institute undertakes to publish works that are both relevant 

to its membership and have academic merit. 

The Van Horne is proud to work with Dr. André Plourde, Chair of the Economics 

Department at the University of Alberta and the Instituteôs Academic Director for the 

Centre of Regulatory Affairs. 

 

It is our intention that this paper on the literature of cost of capital be widely 

disseminated.  To do so, we will be printing a limited number of copies and relying more 

on electronic distribution.  By whatever means you access this publication, I am sure you 

will share with me an acknowledgement of the work carried out by R.M. White, a PhD 

student, under the direction of Dr. Plourde. 

 

The Van Horne Institute always values feedback, and we would welcome your comments 

on this research. 

 

Peter  C. Wallis 

President & CEO 

The Van Horne Institute 
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Foreword 

 
 

At the 2007 conference of the Canadian Association of Members of Public Utility 

Tribunals (CAMPUT), I had the privilege to chair the opening panel dealing with 

industry views of the evolution of energy regulation. I was struck by the fact that in one 

way or another, every panelist brought forward the issue of the treatment of the cost of 

capital within regulatory processes. Much of the discussion that followed dealt with the 

same question. A number of members of the Van Horne Instituteôs Centre for Regulatory 

Affairs (CRA) were in attendance and appeared to draw the same conclusion that I did: 

here was an issue of critical importance to regulated energy industries. Subsequent 

exchanges amongst CRA members resulted in a decision to commission a paper on the 

subject. From the beginning, we envisaged this paper as an electronic document that 

would allow interested readers not only to find their way through the relevant literature, 

but also to see the linkages that the authors themselves had explored across the various 

contributions. 

 

During the summer of 2008, the Van Horne Institute provided the financial support that 

allowed R.M. (McKay) White ï a PhD student in Economics at the University of Alberta 

ï to produce such a document. The result ï An Annotated Bibliography of Papers 

Relating to the Determination of the Rate of Return in Regulated Industries ï provides 

summaries of sixteen key papers in the area, published since 1990 and grouped according 

to five themes. Complete lists of references for all of these papers are also included, as 

are mappings of the linkages among these papers and the relevant earlier literature ï think 

of this exercise as identifications of ñwho refers to whatò and ñwho is cited by whatò. As 

a result, the reader can easily situate individual papers in the overall body of relevant 

articles, thereby obtaining a good representation of the key research themes in the area. 

 

I hope that you find this document useful and interesting. I would like to thank McKay 

for his hard work, CRA members for their interest and commitment, and the Van Horne 

Institute for financial support. Enjoy making your own pathways through the document! 

 

         André Plourde 

Academic Director, CRA 
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Introduction  

This document is a bibliographic reference to papers concerning the determination of a 

regulated rate of return. While the focus is on the energy sector, the concepts discussed in 

these papers are applicable to any regulated market. The issues are varied, including 

empirical studies, theoretical examinations, and normative assertions. This bibliography 

is intended to be comprehensive and provide a reference to every paper that bears on the 

rate of return in regulated industries.  

 

The bibliography is divided into five sections: a list of key papers since 1990, summaries 

of the key papers, an author index, a citation index, and an alphabetical listing of 

references. The first section identifies fifteen key papers. A number of criteria were used 

to identify the key papers. Firstly, I wanted to choose between twelve and seventeen 

papers so that a diversity of issues could be included and yet keep the number of papers 

manageable. Secondly, I selected only those papers most relevant to the determination of 

the allowed rate of return. Thirdly, the papers either present new ideas or else draw 

together all previous work on old ideas. Following their listing by subject matter, a 

summary is provided of each of these key papers with their references. 

 

The remainder of the bibliography includes all relevant papers, not limited by date. A 

paper is deemed relevant if it addresses the determination of the allowed rate of return 

directly, or if only incidentally then to a sufficient degree such that it makes a 

contribution to the literature. The author index lists all authors of relevant papers with the 

references for those papers. The citation index is organized by relevant paper. For a given 

paper, it lists the relevant papers it cites and the relevant papers that cite it. If a paper has 

no relevant papers in either category, it is not listed in the citation index. The final section 

refers to all relevant papers and provides an internet address for each paper, if available. 

 

The key feature of this bibliography is the links between the sections. There are 

four types of links that may follow a reference. If the link ñSummaryò is available, it 

means that paper is one of the fifteen key papers, and the link takes you to its summary. If 

an authorôs name appears as a link, it means that author has more than one relevant paper. 

The link takes you to that authorôs name in the author index. The ñCitation Indexò link 

takes you to the paperôs reference in the citation index. Finally, if ñInternet Addressò 

appears after a reference, it means a web address is available for that paper. The link 

takes you to the bibliographic list of references at the end of this document. In addition, at 

the bottom of each page in the indices there is a link back to the Table of Contents. 
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Key Papers since 1990 ï By Topic 

Empirical Studies of Factors Influencing the Rate of Return Granted 

 

Berry, S.K., and T. Mason (1993) óA risk-adjusted approach for assessing factors that 

determine utilities' allowed returns on equity.ô Review of Industrial Organization 8, 113 
 Summaryé5   Berry, S.Ké.54 

 Citation Indexé74  Internet Address 

 

Besley, S., and S.E. Bolten (1994) óRate setting in the utilities industry: Does size make a 

difference?ô Financial Review 29, 521 
 Summaryé8   Citation Indexé76 

 Internet Address 

 

Devaney, M. (1991) óRegulator selection and endogenous systematic risk.ô Energy 

Economics 13(2), 86 
 Summaryé10   Citation Indexé82 

 Internet Address 
 

Wall, R.A., and M. Gort (1990) óAn empirical test of feedbacks in public utility 

regulation.ô Resources and Energy 12, 107 
 Summaryé14   Gort, Mé.59 

 Wall, R.Aé.70   Citation Indexé107 

 Internet Address 
 

Theoretical Investigation of Factors Influencing the Rate of Return Granted 

 

Evans, L.T., and G.A. Guthrie (2005) óRisk, price regulation, and irreversible 

investment.ô International Journal of Industrial Organization 23, 109 
 Summaryé16   Evans, L.Té.58 

 Guthrie, G.Aé.60  Citation Indexé84 

 Internet Address 
 

Ezzell, J.R., H.C. Hsu, and J.A. Miles (1991) óAn analysis of regulated rates of return for 

wholly owned subsidiaries.ô Journal of Financial Research 14, 167 
 Summaryé20   Miles, J.Aé.64 

 Citation Indexé85  
 

The Relationship between Firm Investment and the Rate of Return 

 

Besanko, D., and D.F. Spulber (1992) óSequential-equilibrium investment by regulated 

firms.ô Rand Journal of Economics 23, 153 
 Summaryé22   Citation Indexé75 

 Internet Address 
Table of Contents 

http://www.springerlink.com/content/v27m173k344752n0/
http://www.blackwell-synergy.com/doi/abs/10.1111/j.1540-6288.1994.tb00408.x
http://ideas.repec.org/a/eee/eneeco/v13y1991i2p86-92.html
http://ideas.repec.org/a/eee/reseng/v12y1990i1p107-116.html
http://www.sciencedirect.com/science/article/B6V8P-4FPX2FR-1/2/97ab7ddbe12468150cc3cf7966aa71af
http://www.jstor.org/sici?sici=0741-6261(199222)23%3A2%3C153%3ASIBRF%3E2.0.CO%3B2-R
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Small, J.P., and H. Ergas (1999) óThe rental cost of sunk and regulated capital.ô Working 

Paper 18, Centre for Research in Network Economics and Communications, University 

of Aukland 
 Summaryé26   Citation Indexé106 

 Internet Address 
 

Calculation of the Allowed Rate of Return 

 

The Brattle Group (2005) óThe effect of debt on the cost of equity.ô Prepared for the 

Edison Electric Institute 
 Summaryé29   Internet Address 

 

Brennan, T.J. (1991) óDepreciation, investor compensation, and welfare under rate-of-

return regulation.ô Review of Industrial Organization 6, 73 
 Summaryé31   Citation Indexé77 

 Internet Address 
 

Chretien, S. and F. Coggins (2008) óCost of equity for energy utilities: Beyond the 

CAPM.ô Mimeo, Faculty of Management, Laval University, Quebec 
 Summaryé34   Citation Indexé79 

 Internet Address 
 

Davis, K. (2006) óAccess regime design and required rates of return: Pitfalls in adjusting 

for inflation and tax effects.ô Journal of Regulatory Economics 29, 103 
 Summaryé39   Citation Indexé82 

 Internet Address 
 

Jamison, M.A. (2007) óRegulation: Rate of return.ô In B. Capehart (ed.), Encyclopedia of 

Energy Engineering and Technology Vol. 3, (New York: CRC Press, Taylor and Francis) 
 Summaryé43   Citation Indexé92 

 Internet Address 

 

Sancetta, A., and S.E. Satchell (2004) óCost of capital and regulator's preferences: 

Investigation into a new method of estimating regulatory beta.ô Cambridge Working 

Papers in Economics 0441, Faculty of Economics, University of Cambridge. 
 Summaryé46   Internet Address 
 

Evaluation of the Canadian Approach 

 

Major, J.C., and R. Priddle (2008) óThe fair return standard for return on investment by 

Canadian Gas Utilities: Meaning, application, results, implications.ô Prepared for the 

Canadian Gas Association 
 Summaryé49   Citation Indexé97 

 Internet Address 
 

 
Table of Contents 

http://www.business.auckland.ac.nz/comwebContent/docs/Economics/wp17.pdf
http://www.eei.org/industry_issues/electricity_policy/state_and_local_policies/nonav_cost_of_capital/effect_of_debt_final.pdf
http://www.springerlink.com/content/l81k4vh273527522/
http://admwebp.admnt.usherbrooke.ca/finance/professeur/professeur/images/FCoggins/papier_Utilities_0802.pdf
http://www.springerlink.com/content/p6036h009g28u0x8/
http://ssrn.com/abstract=960758
http://ideas.repec.org/p/cam/camdae/0441.html
http://www.cga.ca/publications/documents/FRSFinalMarch112008.pdf
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National Economic Research Associates, Inc. (2008) óAllowed return on equity in 

Canada and the United States.ô Prepared for the Canadian Gas Association 
 Summaryé51   Citation Indexé102 

 Internet Address 
Table of Contents 

http://www.cga.ca/publications/documents/NERAStudy-Final-English.pdf
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Summaries of Key Papers 

Empirical Studies of the Factors Influencing the Rate of Return Granted 

[Paper 1 of 4] 

 

Berry, S.K., and T. Mason (1993) óA risk-adjusted approach for assessing factors that 

determine utilities' allowed returns on equity.ô Review of Industrial Organization 8, 113 
Berry, S.Ké.54   Citation Indexé74 

Internet Address   Table of Contents 

 

 

Summary 

 

I. Background 

 

The return on equity (ROE) requested by a utility is a factor thought to determine the 

allowed ROE. The authors propose that risk is the reason for this correlation. Given 

greater risk, the utility asks for a higher ROE and the regulator grants a higher ROE. The 

authors adjust the ROE for risk to test whether the correlation between the requested and 

granted ROEs still exists. 

 

Three different risk variables are considered: 

1. The incremental cost of long-term debt, measured six months prior to the rate 

change; 

2. The utilityôs dividend yield at the same time as the rate change; and, 

3. The utilityôs dividend yield six months prior to the rate change. 

 

II.  Methodology and Results 

 

Two models are specified and each is estimated three times, once for each risk variable. 

The first model adjusts ROEs by subtracting the risk variable. The risk-adjusted allowed 

ROE is regressed on the risk-adjusted requested and other explanatory variables. In each 

of the three regressions, the coefficient for the requested ROE is positive and significant. 

The authors propose that the ROEs may not be adjusted in a one-to-one fashion or 

identically adjusted by regulators and utilities. They regress the unadjusted ROEs on all 

three risk variables. In both regressions the slope coefficients are significant and less than 

one. The coefficients are higher for the requested ROE than for the allowed ROE. The 

authors conclude that utilities and regulators respond to risk but not fully; utilities, 

however, are more responsive to risk than are regulators. 

 

In the second model, the risk variables are multiplied by their slope coefficient in the 

regulatorôs regression above. The regulatorôs adjustment is used because the allowed 

return depends on the regulatorôs risk reaction rather than the utilityôs. The result is 

subtracted from the ROEs to obtain the risk-adjusted ROEs. Using the same explanatory 

variables as in the first model, the authors find the coefficients for the requested return 

are positive and significant. They are less than the coefficients in the first model. 

http://www.springerlink.com/content/v27m173k344752n0/
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The authors test for a structural break between high and low requested returns. The 

coefficients are higher for the low group, but are not statistically different from the high 

group. 

 

III.  Conclusion 

 

The authors conclude that the requested ROE does affect the granted ROE, even after 

adjusting for risk. This supports the view that regulators consider factors other than risk 

in setting the allowed ROE. 
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Empirical Studies of Factors Influencing the Rate of Return Granted 
[Paper 2 of 4] 

 

Besley, S., and S.E. Bolten (1994) óRate setting in the utilities industry: Does size make a 

difference?ô Financial Review 29, 521 
Citation Indexé76  Internet Address 

Table of Contents 

 

 

Summary 

 

I. Background 

 

There is empirical evidence that small firms in unregulated financial markets have higher 

risk-adjusted returns than large firms. Whether this effect exists in regulated markets, and 

whether regulators account for this effect has received little attention. If the effect exists 

and regulators do not consider it there may be bias in the allowed rate of return. The 

authors investigate whether regulators do consider this effect. They do not attempt to 

explain the size effect or to validate it. 

 

II.  Methodology and Results 

 

The data come from utilities in the United States. Because not all utilities are publicly 

held, firm size cannot be measured by market value. The authors instead use annual 

revenues from operations to classify firms according to size. They test the 

appropriateness of this measure by its correlation with other size measures and find it is a 

good indicator of firm size. 

 

The utilities are divided into five size groups in order to provide a distinct division 

between small and large utilities for statistical tests. Only the smallest and largest groups 

are examined. The analysis is conducted with aggregate market factors held constant. 

Because the size effect concerns only the rates returned to common shareholders, only 

allowed returns on equity are examined. 

 

The authors test the hypothesis that the allowed rates of return for large and for small 

utilities are not statistically different in three ways. In the first test, the year of the rate 

decisions and the market control factors are not accounted for. The hypothesis is rejected 

in favour of the conclusion that the allowed rates of return for large utilities are different 

than for small utilities. The hypothesis is not rejected when the statistical tests are broken 

down by the year of the rate decision, or when the allowed returns on equity are grouped 

according to market factors at the time the regulators established the rates. 

 

III.  Conclusion 

 

The authors conclude that regulators have not accounted for firm size in setting allowed 

rates of return. If the size effect exists in regulated markets, regulators are penalizing 

small utilities. 

http://www.blackwell-synergy.com/doi/abs/10.1111/j.1540-6288.1994.tb00408.x
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Summary 

 

I. Background 

 

This paper assumes the reader has some knowledge of spectrum (Fourier) analysis. 

Spectrum analysis is used to study data with cyclical patterns, by decomposing the cycles 

into a few underlying sinusoidal functions. The objective is to identify the cyclical 

components and establish their importance. Cross-spectral estimates extend the analysis 

to the simultaneous study of two time series, in order to uncover correlations between the 

series at different frequencies
1
. 

 

One hypothesis in the literature is that elected regulators resist rate increases and support 

lower prices than do appointed regulators, thus affecting the distribution of benefits and 

losses between consumers and producers. If so, investors would be reluctant to invest in 

utilities regulated by an elected commission because of greater regulatory risk. 

 

The author argues that previous studies of the impact of regulator selection on utility 

security risk have suffered from methodological problems, thereby giving inconclusive 

results. These problems can be solved by cross-spectral analysis. Such analysis increases 

generality over OLS because it allows for separate estimates of the different cycles in the 

time series. Phase shift measures the lead/lag between the market index and utility returns 

for various frequencies. When phase shift exists, the spectral betas are more accurate than 

conventional least squares estimates. 

 

II.  Methodology and Results 

 

Utilities are divided into two groups based on the regulator selection method. There is no 

difference in the mean phase shift for the two classes. However, the spectral betas are 

significantly different from the OLS betas at the 10% level of significance. The spectral 

betas for the short duration cycle of the elected group are higher than those for the long 

duration cycle in eight of the ten utilities, and are significantly different. For utilities with 

appointed regulators, the short duration cycle spectral betas are higher than the long 

duration cycle betas for six of the ten utilities, but are not statistically different. 

 

 

 

                                                 
1
 Statsoft (2008) óTime Series Analysis.ô Online at http://www.statsoft.com/textbook/sttimser.html 

http://ideas.repec.org/a/eee/eneeco/v13y1991i2p86-92.html
http://www.statsoft.com/textbook/sttimser.html
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III.  Conclusion 

 

The author concludes that the difference between the cycle for the market index and the 

cycle for the elected group (phase shift) is not significantly different from the phase shift 

for the appointed group. However, because the estimated beta for the elected group when 

using a short duration cycle is statistically different from when using a long duration 

cycle, which does not occur with the appointed group, he concludes that the method of 

regulator selection does have an impact on systematic risk. This doesnôt necessarily mean 

capital costs are higher, but it does support the view that the cost of capital is endogenous 

to the regulatory process. 
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Summary 

 

I. Background 

 

The expectations of investors in public utilities are based on economic conditions and 

what model they believe regulators apply in setting the allowed rate of return. The 

allowed rate of return is dependent on the estimated cost of capital. The most common 

methods for estimating the cost of capital are inversely related to changes in security 

prices. This demonstrates a potential feedback mechanism, in which the allowed rate of 

return depends on security prices, which in turn depend on expectations of the allowed 

rate of return. The authors test whether this feedback exists. 

 

II.  Methodology and Results 

 

The estimate of the cost of equity is the source of the feedback mechanism. The analysis 

begins with a model of equity valuation with growth. This is used to derive an expression 

for the present value of future additions to equity investment and the market value of 

current equity. The values of the market equity and the estimate of the cost of equity are 

determined simultaneously. The next step taken by the authors is to derive an expression 

for the feedback mechanism in terms of the effective deviation between the allowed rate 

of return and the cost of equity. 

 

The authors propose that, in a regulated industry, potential capital flows will affect the 

allowed rate of return through the feedback mechanism. The feedback mechanism is 

therefore specified in terms of the rate of change in the realized rate of return with respect 

to a change in market valuations, and the anticipated rate of growth. 

 

Empirically testing the feedback mechanism requires a period of time with unforeseen 

changes in costs. If the changes are foreseen, they are included in utility prices or in a rise 

in the measured cost of capital. The authors took a cross-section of 43 large, publicly 

traded electric utilities in 1975, when fuel costs rose sharply.  

 

The paper presents a first difference equation as an empirical specification of the 

feedback mechanism, taking account of regulatory lag. Given this lag period, and that the 

changes in cost were unanticipated, the authors propose that the market value can be 

viewed as predetermined, even though it is endogenous. This allows estimation by OLS. 

 

http://ideas.repec.org/a/eee/reseng/v12y1990i1p107-116.html
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III.  Conclusion 

 

The results show an increase in the return on equity, even though the economy 

was recessionary. This is attributed to the feedback from lower security prices to the 

allowed rate of return. The results also support the theory than an increased rate of 

growth in demand magnifies the feedback, and that there is an inverse relationship 

between market value and the allowed rate of return. 

 

 

References 

 

Averch, H., and L. Johnson (1962) óBehaviour of the firm under regulatory constraint.ô 

American Economic Review 52, 1052 

 

Baumol, W., and A. Klevorick (1970) óInput choices and rate-of-return regulation: An 

overview of the discussion.ô Bell Journal of Economics and Management Science 1, 162 

 

Dukes, W., and P.R. Chandy (1983) óRate of return and risk for public utilities.ô Public 

Utilities Fortnightly 112, 35 

 

Gort, M., and R.A. Wall (1988) óForesight and public utility regulation.ô Journal of 

Political Economy 96, 177 

 

Hagerman, R.L., and B.T. Ratchford (1978) óSome determinants of allowed rates of 

return on equity to electric utilities.ô Bell Journal of Economics 9, 46 

 

Wall, R.A., and M. Gort (1988) óFinancial markets and the limits of regulation.ô 

Managerial and Decision Economics 9, 65 

 



 16 

Theoretical Investigation of Factors Influencing the Rate of Return Granted 

[Paper 1 of 2] 

 

Evans, L.T., and G.A. Guthrie (2005) óRisk, price regulation, and irreversible 

investment.ô International Journal of Industrial Organization 23, 109 
Evans, L.Té.58   Guthrie, G.Aé.60 

Citation Indexé84  Internet Address 

Table of Contents 

 

 

Summary 

 

I. Background 

 

The authors show that the choice of a rate base and the choice of the form of regulation 

affect the risks faced by the regulated firm, and should, therefore, influence the allowed 

rate of return. Three of the rate bases examined are historical cost, replacement cost, and 

optimized replacement cost. The authors introduce a new rate based, called the optimized 

deprival value (ODV). This base measures the cost to the firm if its assets are taken away. 

The authors demonstrate that if incentive regulation is used, the firm is forced to supply, 

and the firm is expected to break even on new investment, then ODV should be used as 

the rate base. 

 

II.  Methodology and Results 

 

A model is created to test the effects of the four rate bases, involving uncertain future 

demand and capital prices. In a given period, the firm requires an asset with sufficient 

capacity to meet the needs of all potential customers. The asset is infinitely lived and 

investment is irreversible. There is no investment timing flexibility. The regulator sets 

prices and other regulatory parameters such that the firm breaks even when first building 

the asset and so that its market value always equals some exogenous rate base. This 

choice of rate base determines the evolution of firm value. 

 

Proposition 1: In order for the value of the firm to equal its rate base, its expected revenue 

must equal the sum of: 

i. Expected operating cost; 

ii.  The allowed rate of return multiplied by the rate base; and 

iii.  Expected economic depreciation. 

The allowed rate of return is set equal to the risk free interest rate plus a risk premium 

that compensates investors for the systematic risk of shocks to the firmôs net revenue and 

to the value of the current rate base. 

 

When a historical cost rate base is used, there is no compensation in the risk premium for 

expected economic depreciation because no such depreciation can occur. The risk 

premium compensates only for shocks to net revenue that may occur between the current 

setting of prices and when prices are next reset. This is contrasted with a situation in 

http://www.sciencedirect.com/science/article/B6V8P-4FPX2FR-1/2/97ab7ddbe12468150cc3cf7966aa71af
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which a replacement cost rate base is used. Investors are likewise compensated for shocks 

to net revenue in the risk premium. However, anticipated changes in the capital price are 

compensated for in the economic depreciation term, and unanticipated changes are 

compensated for by an additional increase in the risk premium. 

 

Optimized replacement cost exposes the firm to demand risk. This risk is asymmetric, 

and so expected economic depreciation depends on the variability of future demand and 

on its mean. Anticipated changes in demand are therefore compensated for in the 

allowance for economic depreciation. Unanticipated changes are compensated for in the 

risk premium. The firmôs allowed revenue is decreasing in excess capacity, which is 

inconsistent with incentive regulation. Incentive regulation is therefore unable to drive 

the market value of the firm down to the replacement cost of an efficiently configured 

firm. 

 

The authors argue that if ODV is used, the firmôs expected revenue is independent of 

capacity, as required by incentive regulation. Consider a period in which a new customer 

enters the market. The firm must invest in order to meet the increased demand. This 

increases the rate base in the next time period. Suppose the new customer exits the 

market after only one period. Since the firm is guaranteed to recover all investment costs, 

it is unaffected by the departure. However, all remaining customers pay more because of 

the increased rate base. ODV eliminates this problem because the allowed revenue the 

next period and beyond is independent of the actual level of demand in the current period. 

A new customer does not impose any costs on other customers. The firm bears the risk of 

early departure, but is compensated for this risk ex ante. 

 

III.  Conclusion 

 

The authors investigate the determinants of the allowed rate of return with an ODV rate 

base. Under some simplifying assumptions and using numerical simulations, it is shown 

that the impact of demand risk is a significant determinant. If demand has positive 

systematic risk, the risk premium is increased by additional unsystematic demand risk. 

With this additional volatility to the firmôs future value, the firm must be allowed higher 

revenue in order to break even on investment. 

 

 

References 

 

Asplund, M. (2000) óWhat fraction of a capital investment is sunk costs?ô Journal of 

Industrial Economics 48, 287 

 

Baumol, W.J. (2002) The Free-Market Innovation Machine: Analysing the Growth 

Miracle of Capitalism. (Princeton, New Jersey: Princeton University Press) 

 

Clarke, F.L. (1998) óDeprival value and optimized deprival value in Australasian public 

sector accounting: Unwarranted drift and contestable serviceability.ô Abacus 34, 8 

 



 18 

Cowan, S. (2003) óOptimal risk allocation for regulated monopolies and consumers.ô 

Journal of Public Economics 88, 285 

 

Economides, N. (1999) óReal options and the costs of the local telecommunications 

network.ô In: J. Alleman, and E. Noam, eds., The New Investment Theory of Real Options 

and its Implications for the Cost Models in Telecommunications. (Boston, Massachusetts: 

Kluwer Academic Publishers) 

 

Evans, L.T., and G.A. Guthrie (2003) óStranding is inevitable: Implications for optimal 

regulatory design.ô Working Paper, NZ Institute for the Study of Competition and 

Regulation  

 

Hausmann, J.A. (1997) óValuing the effect of regulation on new services in 

telecommunications.ô Brookings Papers on Economic Activity. Microeconomics 1 

(Brookings) 

 

Hausmann, J,A. (1999) óThe effect of sunk costs in telecommunications regulation.ô In: J. 

Alleman, and E. Noam, eds., The New Investment Theory of Real Options and its 

Implications for the Cost Models in Telecommunications. (Boston, Massachusetts: 

Kluwer Academic Publishers) 

 

Hausmann, J., and S. Myers (2002) óRegulating the United States railroads: The effects of 

sunk costs and asymmetric risk.ô Journal of Regulatory Economics 22, 287 

 

Johnstone, D.J. (2003) óReplacement cost asset valuation and regulation of energy 

infrastructure tariffs.ô Abacus 39, 1 

 

Jorde, T.M., J.G. Sidak, and D.J. Teece (2000) óInnovation, investment, and unbundling.ô 

Yale Journal on Regulation 17, 1 

 

Laffont, J.-J., and J. Tirole (1993) A Theory of Incentives and Procurement and 

Regulation. (Cambridge, Massachusetts: MIT Press) 

 

Littlechild, S. (2003) óReflections on incentive regulation.ô Review of Network Economics 

2, 289 

 

Mandy, D.M., and W.W. Sharkey (2003) óDynamic pricing and investment from static 

proxy models.ô Review of Network Economics 2, 403 

 

Marshall, W., J. Yawitz, and E. Greenberg (1981) óOptimal regulation under uncertainty.ô 

Journal of Finance 36, 909 

 

Ministry of Economic Development (2000) Handbook for Optimised Deprival Valuation 

of System Fixed Assets of Electricity Lines Businesses, 4
th
 edition. (Wellington, New 

Zealand: Ministry of Economic Development) 

 



 19 

Newbery, D.M. (1999) Privatisation, Restructuring, and Regulation of Network Utilities. 

(Cambridge, Massachusetts: MIT Press) 

 

Ramey, V.A., and M.D. Shapiro (2001) óDisplaced capital: A study of aerospace plant 

closings.ô Journal of Political Economy 109, 958 

 

Spulber, D.F. (1989) Regulation and Markets. (Cambridge, Massachusetts: MIT Press) 



 20 

Theoretical Investigation of Factors Influencing the Rate of Return Granted 
[Paper 2 of 2] 

 

Ezzell, J.R., H.C. Hsu, and J.A. Miles (1991) óAn analysis of regulated rates of return for 

wholly owned subsidiaries.ô Journal of Financial Research 14(2), 167 
Miles, J.Aé.64   Citation Indexé85 

Table of Contents 

 

 

Summary 

 

I. Background 

 

The authors apply the divisional cost of capital concept to the determination of the 

allowed rate of return of a utility that is a wholly owned, levered subsidiary of a levered 

holding company. One approach to the conceptôs application is the independent firm 

approach. Each subsidiary is allowed to earn its weighted average cost of capital 

(WACC), in which the cost of equity is set equal to the rate of return on the equity of 

independent, publicly traded firms of comparable risk. This ignores interest tax savings 

from the holding companyôs debt. The objective of regulation is to prevent monopoly 

profits while ensuring the firm can still attract capital. Ignoring the interest tax savings 

from the holding companyôs debt allows it to earn monopoly profits, thus frustrating the 

objective of regulation. 

 

The double leverage approach allows each subsidiary to earn the holding companyôs 

WACC. The subsidiaryôs WACC therefore reflects the leverage of both the subsidiary 

and the holding company. This ignores the differences in risk among the subsidiaries. 

Customers of high-risk subsidiaries are subsidized by customers of low-risk subsidiaries. 

This also frustrates the purpose of regulation. 

 

II.  Methodology, Results, and Conclusion 

 

Net present value (NPV) analysis is a basis for determining an allowed rate of return for a 

subsidiary that accounts for its estimated share of the present value of the parentôs interest 

tax savings. It is also useful for evaluating how effective current approaches to setting 

allowed rates of return are in meeting the objectives of regulation. Each subsidiary should 

be allowed a rate of return that provides a zero NPV result. Simply setting the total NPV 

to zero is insufficient, as it would result in cross-subsidization. 

 

Given the NPV condition, the authors derive the appropriate allowed rate of return. The 

result depends on the share of the interest tax savings each subsidiary is estimated to bear. 

They argue that one approach to this estimation is to assume that the present value of the 

savings is prorated to the subsidiaries on the basis of their relative independent firm 

levered values. They use an example to demonstrate the allowed rate of return 

specification they derive, and to show the deficiencies of the independent firm and double 

leverage approaches.  
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Summary 

 

I. Background 

 

Regulators often cannot credibly commit to a specified allowed rate of return. After the 

firm invests, the regulator has incentive to lower the rate of return. The firm may 

therefore reduce investment below the socially efficient level. The source of this problem 

is that the regulated price is flexible, but the firmôs capital stock is not. 

 

II.  Methodology and Results 

 

The authors investigate investment decisions in the presence of limited regulatory 

commitment. The firm knows its cost function but the regulator does not. The regulator 

observes investment and infers operating costs based on that observation and prior 

information. Rates are based on the regulatorôs estimate of the firmôs revenue 

requirement so as to maximize a Cobb-Douglas utility function (dependent on consumer 

and producer surplus). The firmôs investment choice minimizes costs if the regulator 

credibly commits to a fixed price before the investment decision. Without credibility, 

investment depends on its subsequent effect on the regulatorôs pricing policy. 

 

The authors show that with symmetric information and certain assumptions, the profit-

maximizing capital choice is less than the cost-minimizing capital choice. This is due to 

the regulatorôs inability to commit to a price before investment. 

 

The authors define a sequential equilibrium, where: 

i. The firm chooses its investment to maximize ex ante profits; 

ii.  The regulator sets prices to maximize expected utility, given its beliefs of the 

firmôs costs; and, 

iii.  The regulatorôs beliefs at equilibrium are consistent with Bayes rule and the 

firmôs strategy. 

 

When there is asymmetric information the firmôs investment choice has informational 

value. If a firm is inefficient it requires more inputs to produce a given output. If the 

regulator observes a large capital stock it rationally believes the firm is less efficient and 

has higher production costs. It therefore sets a higher price. This has a positive effect on 

equilibrium investment. 
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III.  Conclusion 

 

The authors derive equilibrium behaviour and show that: 

 The allowed rate of return is decreasing in investment in a non-linear fashion; 

 The rate of return can induce overinvestment or underinvestment; and, 

 If the regulator commits to the derived rate of return function, it has no incentive 

to renege on this commitment after investment. 
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Summary 

 

I. Background 

 

The authors study two connected concepts. First, firms have an option to delay 

investment. This option has value. Second, regulation is one-sided in that it limits profit 

potential but not the potential for losses. The authors study these concepts with two 

conditions on investment: the resulting revenue must cover costs, and the firm must not 

expect to profit from delaying the investment. Two variables are identified: 

1. The value of the option to delay ï equal to the expected value of the firm if it 

defers investment subtracted from the expected value of the firm if it invests in 

the current period; and, 

2. The rate of return on the investment, which can be decomposed into a risk-

adjusted cost of capital and an economic profit rate. 

 

II.  Methodology and Results 

 

In a simple model, the authors show that the expected cost of losses in the current period 

is related to the investment timing decision. If costs are known and constant and if capital 

lasts only one period then the real value of the option to delay investment is also the 

actuarially fair insurance premium for the risk of losses resulting from economic 

regulation. This value signals information about the firm, and can therefore alter the 

profitability of the firm. 

 

Given the above proposition, the authors show that regulation limiting earnings to the 

risk-adjusted cost of capital must also consider possible losses. The cost of self-insurance 

is a genuine opportunity cost of capital. In addition, the firm cannot be expected to invest 

in the future unless the allowed rate of return is adjusted to reflect the expected value of 

deferring the investment and the expected value of losses. 

 

A more general model is then presented that allows for depreciation. In this model, given 

the removal of upside potential, there is a risk of economic losses on average. The authors 

derive the expected cost of such losses under regulation, and the relationship between 

economic depreciation and the share of total discounted net cash-flows. They also derive 

the value of the option to delay the investment. They find that if future economic 

depreciation is estimated correctly then the real option has no value, making firms 

http://www.business.auckland.ac.nz/comwebContent/docs/Economics/wp17.pdf
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indifferent between investing now and delaying one period. If depreciation is not allowed 

for, the value of the option is equal to the expected cost of losses. 

 

The authors argue that the connection between option values and expected losses 

demonstrated in the more general model clarifies the true opportunity cost of capital sunk 

in regulated assets. In the absence of downside insurance, elimination of economic profits 

will degrade the firmôs value below the level the regulator assumes. The rate of return 

should therefore be set not only so the expected value of profits is zero, but such that the 

expected cost of losses is also zero. The authors propose that the expected cost of losses 

is zero if economic depreciation is correctly applied. Furthermore, their foregoing 

analysis demonstrates that estimates of economic depreciation can be derived by the real 

options empirical methodology. 

 

III.  Conclusion 

 

Consider the problem in circumstances where the rate of return is fixed at a level giving 

zero expected economic profits over the lifetime of the asset. Suppose the rate allows for 

economic depreciation and a risk premium estimated by the CAPM. Regulation has two 

effects: 

1. It reduces the risk premium that would be predicted by a valid application of the 

CAPM. The firmôs beta is endogenous to the regulatory decision. If this isnôt 

accounted for, the estimated cost of capital is inconsistent. 

2. A valid application of the CAPM is more difficult. Estimating the CAPM beta 

using least squares regression is invalid because the dependent variable is 

censored. The bias causes over-compensation for systematic risk. 

 

The authors derive an expression to show what should be the limit on the firmôs returns in 

order for the firm to make zero economic profits overall. The first step in estimating the 

allowed rate of return is to derive the correct measure of diversifiable risk. The rate of 

return should then be set with reference to that risk, accounting for taxes and other effects 

as usual. The authors demonstrate another, simpler method of estimating the allowed rate 

of return that uses the option value approach. First, the regulator should find a valid 

estimate of the CAPM beta, adjusted for taxes, to form the weighted average cost of 

capital. Then it should adjust the rate of return upwards by an amount equal to the 

expected cost of losses. This expected cost is equal to the real value of the option to delay 

the investment. 

 

 

References 

 

Abel, A.B., A.K. Dixit, J.C. Eberly, and R.S. Pindyck (1996) óOptions, the value of 

capital and investment.ô Quarterly Journal of Economics 111, 753 

 

Arrow, K.J. (1968) óOptimal capital policy with irreversible investment.ô In: J.N. Wolfe, 

ed., Value Capital and Growth, Essays in Honour of Sir John Hicks. (Edinburgh: 

Edinburgh University Press) 



 28 

 

Averch, H., and L. Johnson (1962) óBehaviour of the firm under regulatory constraint.ô 

American Economic Review 52, 1052 

 

Davidson, R., and J.G. Mackinnon (1994) Estimation and Inference in Econometrics. 

(New York: Oxford University Press) 

 

Dixit, A.K., and R.S. Pindyck (1994) Investment under Uncertainty. (Princeton: 

Princeton University Press) 

 

McDonald, R., and D. Siegel (1986) óThe value of waiting to invest.ô Quarterly Journal 

of Economics 101, 707 

 

Pindyck, R.S. (1991) óIrreversibility, uncertainty and investment.ô Journal of Economic 

Literature 29, 1110 

 

Pratt, J.W., and R.J. Zeckauser (1996) óWillingness to pay and the distribution of risk and 

wealth.ô Journal of Political Economy 104, 747 

 

SHAZAM (1993) Users Reference Manual. McGraw Hill, New York 

 

Small, J.P. (1999) óThe timing and scale of investment under uncertainty.ô CRNEC 

Discussion Paper, University of Aukland 

 

Teisberg, E.O. (1993) óCapital investment strategies under uncertain regulation.ô Rand 

Journal of Economics 24, 591 

 

 



 29 

Calculation of the Allowed Rate of Return 

[Paper 1 of 6] 

 

The Brattle Group (2005) óThe effect of debt on the cost of equity.ô Prepared for the 

Edison Electric Institute  
 Internet Address   Table of Contents 

 

 

Summary 

 

I. Introduction 

 

This paper is a discussion of the impact of debt on a companyôs cost of equity capital. 

The allowed rate of return on equity must be sufficient to attract investment in the 

company. This may not be realized if regulators do not consider financial risk, or capital 

structure. Currently, there is disagreement on how to adjust for different capital 

structures, or even whether such adjustment is necessary. The authors provide a method 

of estimating a regulated companyôs cost of equity that accounts for differences in 

financial risk among companies. 

 

II.  Discussion 

 

The authors make four main assertions: 

1. Debt magnifies equityôs risk. Increasing debt increases equityôs risk, which 
therefore increases the required rate of return on equity and the cost of equity. 

2. Financial risk differs among companies ï the sample companies used in 

estimation, and the regulated company in question. Accurately estimating the cost 

of equity therefore requires consideration of these differences in financial risk. 

3. The risk of equity due to debt is determined by the companyôs market-value 

capital structure. Book values should not be used, even if the company is 

regulated on a book-value rate base. 

4. An estimate of a companyôs cost of equity can be materially wrong if financial 
risk is not accounted for. 

 

Financial risk is caused by a companyôs capital structure. To correctly estimate a 

regulated firmôs cost of equity, the capital structure of the sample firms and of the 

regulated firm must be taken into consideration. The authors propose the After-Tax 

Weighted Average Cost of Capital (ATWACC) approach as a method of doing so. This 

approach differs from the standard regulatory WACC because it uses the after-tax value 

for all components of the WACC. 

 

Using an example, the authors demonstrate three steps to this approach: 

1. Select a group of sample companies with business risk comparable to the 

regulated company. 

2. Calculate the ATWACC for each sample company and determine the average 

ATWACC. 

http://www.eei.org/industry_issues/electricity_policy/state_and_local_policies/nonav_cost_of_capital/effect_of_debt_final.pdf
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3. Given the regulated companyôs capital structure, the correct estimated cost of 
equity is that which would provide an ATWACC equal to the sample average. 

 

III.  Conclusion 

 

The risk of equity is directly dependent on a companyôs market-value capital structure. 

The costs of equity of different companies cannot be compared without accounting for 

capital structures, or financial risk. Since increased business risk increases the required 

rate of return on equity, so, too, does increased financial risk. If business risk and 

financial risk are not both considered, estimates of a regulated companyôs cost of capital 

will be inaccurate. The ATWACC method is a simple mechanism for including both 

types of risk in the estimation. 
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Summary 

 

I. Introduction 

 

Normative theory of regulation has mostly addressed the control of natural monopolies. 

Models generally use a static setting. Time is introduced if it is assumed there are 

imperfections in the regulator and firm relationship that require ongoing behaviour 

correction. However, the element of time is also necessary in the presence of long-lived 

assets. In such a case, investor compensation requires a depreciation schedule, specifying 

how much revenue in excess of costs is required to amortize the investment. 

 

Inflation is accounted for in one of two ways: 

1. Original cost regulation, in which compensation is built into the rate of return; 

and, 

2. Inflation-adjusted original cost regulation, in which compensation is built into the 

rate base. 

The authors show that both methods of compensation for inflation can give compensatory 

returns provided the investment is fully depreciated before the end of the firmôs service 

life. They also show that the returns from one method of compensation can be replicated 

under the other by a suitable change in the rate of depreciation. 

 

II.  Methodology and Results 

 

The authors consider a regulated investment with a given cost. Regulation seeks to 

provide an income stream just sufficient to cover that cost. The length of time over which 

the regulator sets rates to recover the cost of the asset is equal to the lifetime of the asset. 

Given the value of the asset and the allowed rate of return, the authors derive an 

expression for the present discounted value of the return to investors (PDV). The integral 

of the PDV over the lifetime of the asset is equated to its cost. With this expression, the 

indifference between the two regulatory schemes is demonstrated, followed by proofs of 

these corollaries: 

1. If the allowed rate of return and the investorsô cost of capital are equal, and the 

asset is fully depreciated by the end of its service life, then original cost regulation 

provides compensatory returns regardless of the depreciation schedule. 

2. Under the same assumptions as above, if the rate of return at time t is reduced by 

an amount equal to the percentage by which the undepreciated rate base is inflated 

then the returns under an inflationary adjustment mechanism are compensatory. 

http://www.springerlink.com/content/l81k4vh273527522/
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3. If the rate base is inflated by the actual rate of inflation and the allowed rate of 

return equals the real rate, then inflation-adjusted original cost returns are 

compensatory. 

4. Any inflation adjustment mechanism can produce any compensatory income 

stream by a suitable choice of a depreciation rate. 

 

The regulator should choose a depreciation schedule that results in the flow of output 

prices that maximizes the discounted consumer welfare over time, subject to the revenues 

covering the rate base investment. There are three remarks about this optimization: 

1. If the regulator discounts welfare faster (slower) than the investors do, prices will 

be lower (higher) early in the service life, and higher (lower) later in the service 

life, compared to the regime if discount rates were equal. 

2. If the regulator and investors have the same discount rate, and demand and costs 

are constant over time, then the optimal price is constant over time and the 

depreciation schedule should be chosen to maintain constant prices for the 

regulated product. 

3. If there are learning curve (cumulative wear and tear) effects, the optimal output 

prices will increase (decrease) over time relative to what would prevail in the 

absence of these effect. 

 

III.  Conclusion 

 

The authors conclude that any depreciation policy gives compensatory returns, provided 

the nominal rate of return equals the nominal discount rate, and the asset is fully 

depreciated. In the absence of a depreciation policy, the firmôs depreciation behaviour 

provides information to regulators about whether the allowed rate of return is above or 

below the cost of capital. 
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Summary 

 

I. Introduction 

 

The remuneration to a utilityôs shareholders is equal to the allowed cost of equity capital. 

Regulators are required to make the equity rate of return fair and reasonable. This 

involves five criteria: 

1. Capital-attraction: the ability to attract and retain capital. 

2. Management-efficiency: encourage efficient managerial practice. 

3. Consumer-rationing: promote rationing of services by consumers. 

4. Rate-level stability and predictability: give a reasonable, stable and predictable 

rate level to ratepayers. 

5. Fairness to investors: ensure fairness to investors. 

 

The equity risk premium method is the most commonly used method in rate-adjustment 

formulas. This method first requires using the CAPM to calculate the firmôs beta. The 

beta, multiplied by the market portfolio risk premium, is added to the risk-free rate of 

return. The result is the estimated equity rate of return. Using the CAPM may be 

problematic both theoretically and empirically. This paper has two objectives: 

1. Examine whether the CAPM is problematic for use with energy utilities; and, 

2. Implement and test two alternative models: 

a. The Fama-French model; and, 

b. An adjusted CAPM. 

 

II.  Methodology and Results 

 

The analysis is based on a sample of firms from Canada and the United States. The focus 

is on the gas distribution sector, but other utilities indexes are considered in order to 

ensure robustness. Given the regulated rate of return is an annual figure, the monthly 

historical data is annualized. The authors employ reference portfolios rather than 

individual firms. This reduces the potentially large noise present in stock returns for 

individual firms, and allows for increased statistical accuracy of the estimates. 

 

The authors first used the CAPM to estimate the risk premiums of the gas distribution 

reference portfolios. These premiums are compared to the historical premiums to find the 

risk premium errors. The errors are all positive, ranging from 4.52% to 8.43%, suggesting 

the CAPM underestimates the risk premiums. The same result holds for the utilities 

sector in general. 

http://admwebp.admnt.usherbrooke.ca/finance/professeur/professeur/images/FCoggins/papier_Utilities_0802.pdf
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Second, the authors estimated the risk premiums using the Fama-French model. The risk 

premium errors are still positive, but statistically insignificant. They are smaller for every 

portfolio than those obtained by the CAPM. The Fama-French model explains a larger 

proportion of the variation in the reference portfolio returns, and gives higher costs of 

equity than does the CAPM. 

 

The Adjusted CAPM makes two modifications to the CAPM: 

1. It creates an adjusted beta, based on the assertion that estimated betas can be 

adjusted for better predictive power; and, 

2. It creates a bias correction in the risk premium calculation in order to take into 

account that the risk premium error is high for low-beta, value-oriented firms 

(such as utilities). 

The authors demonstrate how these adjustments are made, and then use the adjusted 

CAPM to estimate the risk premium errors. All are positive, but only one is significant. 

All are significantly smaller than the CAPM estimates. In addition, the calculated risk 

premiums are comparable to those obtained with the Fama-French model. 

 

III.  Conclusion 

 

The authors conclude that the CAPM underestimates the risk premium, as compared to 

historical risk premiums. Both the Fama-French model and the Adjusted CAPM appear to 

be better specified. 
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Summary 

 

I. Introduction 

 

Prices are set based on the premise that the total revenue from an investment should cover 

operating costs, depreciation, and the required return on capital. Taxes are covered in one 

of two ways: 

1. Add an estimate of taxes payable as an explicit cost. The return on capital is 

therefore interpreted as a post-tax return. 

2. Have no explicit tax term, and interpret the return on capital as a pre-tax return. 

The allowed rate of return is set so that total revenue meets the above criteria. The rate of 

return can be specified in real or nominal terms. The advantage of using a real pre-tax 

return is that it gives a smooth time path for real prices of access services. The author 

examines the calculation of real pre-tax required rates of return, and demonstrates that the 

approaches most commonly used for calculation are significantly biased. The problem 

comes from the transformation of an assumed nominal post-tax rate of return into the real 

pre-tax rate of return. The depreciation schedule, or weighted average cost of capital 

(WACC) is estimated using required rates of return derived in nominal post-tax terms. 

Because of the transformation, it must be adjusted for company tax and for inflation. 

 

II.  Discussion 

 

There are two techniques to adjusting the WACC, each with two steps: 

1. Market Transformation Approach 

a. Transform the estimated nominal post-tax WACC into the nominal pre-tax 

WACC by dividing by one minus the tax rate. 

b. Use the Fisher equation to derive the real pre-tax WACC from the result. 

2. Reverse Transformation Approach 

a. Use the Fisher equation to derive the real post-tax WACC from the 

nominal post-tax WACC. 

b. Transform the result into the real pre-tax WACC. 

Though the two approaches are very similar, they can give very different results. 

 

The required real pre-tax rate of return is derived in three steps: 

1. Determine the set of nominal pre-tax cash flows that give the investment a zero 

NPV. This is based on the calculated nominal post-tax rate of return and the 

regulatory depreciation schedule. 

2. Convert the cash flows into a set of real pre-tax cash flows. 

http://www.springerlink.com/content/p6036h009g28u0x8/
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3. Calculate the discount rate that makes the present value of the real pre-tax cash 

flows equal zero. This is the real pre-tax rate of return required by investors. 

 

The author presents a series of propositions and conjectures relating to the regulatorôs 

choice of a depreciation schedule: 

i. If tax and regulatory depreciation schedules are the same, historical cost 

accounting (HCA) is used, and full nominal depreciation is allowed, the 

market transformation approach gives the correct real pre-tax discount rate. 

ii.  If the depreciation schedules are different, the market transformation approach 

gives a biased result, such that the net present value is nonzero. 

iii.  Using the market transformation approach under current cost accounting 

(CCA) regulatory depreciation likely results in an upwardly biased estimate of 

the real pre-tax rate of return. 

iv. If tax and regulatory depreciation schedules are the same and CCA is used, the 

reverse transformation approach gives the correct real pre-tax rate of return. 

v. If, as is generally the case, the regulatory depreciation schedule is based on 

CCA and the tax depreciation schedule is based on HCA, the reverse 

transformation method will underestimate the real pre-tax rate of return. 

 

The author proposes that the smooth time path for real prices can be achieved without the 

transformation problem. A regulated depreciation schedule will accomplish the objective 

of fair pricing provided the correct nominal post-tax rate of return is used in the 

derivation of allowable cash flows. Given a depreciation schedule, the actual tax 

payments and the implied pre-tax cash flows can be determined, based on the 

characteristics of the tax system and by using demand projections to derive a service 

price path. The derived price path may not be optimal. However, an alternative regulatory 

depreciation schedule can be derived that achieves fair pricing and has the same present 

value of cash flows. One method is to start at the same initial price and find the nominal 

price path that grows at a constant rate, where the associated post-tax nominal cash flow 

series and the series from the first depreciation schedule have the same present value. 

This allows tax payments to be explicitly modelled and avoids the biases from the 

transformation process. 
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Summary 

 

I. Introduction 

 

There are three main advantages to rate of return regulation: 

1. Because prices can be adjusted to the firmôs changing conditions, rate of return 

regulation is sustainable in situations with no competition; 

2. Because the regulatorôs discretion in setting prices is constrained, it lowers 
investor risk; and,  

3. Profits can be made acceptable to both investors and customers. 

 

The disadvantages to rate of return regulation include: 

1. It gives little incentive for efficient operation. This stems from two problems: 

a. The Averch-Johnson effect ï if the rate of return is higher than actually 

required by the firm, the firm may make unnecessary investments to 

increase returns to the shareholders. 

b. Moral hazard ï regulators canôt perfectly observe managersô efforts or 

ability to be efficient. 

2. When inflation is high, the rate has to be re-determined frequently. This can be 

costly. 

3. It allows companies to shift costs from competitive markets to regulated, non-

competitive markets. 

The allowed rate of return is set such that the firmôs revenue just covers its costs. 

The elements of the revenue requirement are the rate of return multiplied by the rate base, 

operating expenses, depreciation expense, and taxes. The authors examine these 

elements. 

 

II.  Discussion 

 

The rate base is determined based on the amount of capital necessary for the firm to 

provide its services. The basic decisions include: 

1. How to value the plant that is in service. This can be based on: 

a. Fair value / Economic valuation; 

b. Original cost / Historical valuation; or, 

c. Replacement cost / Current cost accounting. 

2. What time period to use in measuring the rate base. This is used to quantify the 

amount of the plant that is being used to provide service, the expenses incurred, 

and the billing units used. 

http://ssrn.com/abstract=960758
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3. The amount of the plant in use. This can be valued in three ways: average 

monthly balances, end-of-period balance, or the average of the beginning-of-year 

and end-of-year balances. Some jurisdictions require the plant used be considered 

prudent, used, and useful. Adjustments are made for construction. 

 

Five criteria are identified as necessary for a fair and reasonable rate of return: 

1. It must be adequate to attract the capital necessary to maintain a sufficient level of 

service for customers; 

2. It must foster the implementation of efficient management practices; 

3. It must encourage efficient consumer rationing of services; 

4. It must provide rate stability and predictability; and, 

5. It must be fair to investors. 

The allowed rate of return, or cost of capital, includes the cost of equity and the cost of 

debt used to finance the rate base. The cost of debt is a weighted average of the interest 

rates on the firmôs long-term corporate bonds. The cost of equity is the return required by 

shareholders in order to continue financing the company. It is usually estimated using the 

CAPM. The cost of debt and the cost of equity are combined to form the weighted 

average cost of capital, with the companyôs capital structure used as weights. 

 

Operating expenses include the cost of supplies, labour, and items for resale that are 

consumed in a short period of time. The standards for accepting expenses include: 

1. Arms-length bargaining ï whether management looked to the financial interests 

of the firm as though it were a competitive marketplace. 

2. Whether the expense is legitimate for providing services. 

3. Whether the firm was inefficient or imprudent in incurring the expense. 

4. Whether the expense is representative, in that it represents the normal operations 

of the firm, as opposed to exceptional operations. 

 

Finally, depreciation is determined based on: 

1. The useful life of the asset, usually measured as the estimated length of time in 

which it will be economical to use the plant; 

2. The assetôs salvage value; and, 

3. The depreciation method. The usual method is straight-line depreciation. 

This paper describes how rate of return regulation is used to control a firmôs 

overall rate levels. After the overall rate level is set, the regulator must choose the rate 

design, or price structure. This approach is frequently combined with other regulatory 

tools to allow the regulator to customize efficiency incentives.  
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Summary 

 

I. Introduction 

 

The CAPM is the most common approach to computing the cost of capital in regulated 

industries. It is estimated either dynamically or else based on least squares criteria. Least 

squares methods are criticized for treating the overvaluation of the cost of capital equally 

with undervaluation. The authors propose a different method for using the CAPM and 

analyze its use in determining the cost of capital in regulated industries. This method is 

based on a class of asymmetric loss functions called Linex loss functions. Asymmetric 

estimation is useful when errors in the classical linear regression context are asymmetric 

or when they donôt satisfy all of the OLS assumptions. Linex estimation allows for a 

flexible approach. It depends on only one parameter, which can be interpreted in terms of 

risk aversion. 

 

II.  Methodology and Results 

 

The authors demonstrate the problems with linear predictors and projections, particularly 

the equal treatment of overvaluation and undervaluation of the cost of capital. The Linex 

approach punishes more when the error term is positive, thereby reducing the likelihood 

of a beta giving positive excess returns. The authors demonstrate that the Linex solution 

can be characterized by moment restriction. Under an assumption of normality, the beta 

does not depend on the alpha, and is equal to a linear projection onto the space spanned 

by the explanatory variable. Examples are provided of how this approach can be 

implemented. 

 

III.  Conclusion 

 

Using companies in the United Kingdom, the authors demonstrate how Linex loss 

functions can be used to determine the cost of capital. There is a large degree of 

nonlinearity in the data, suggesting that OLS will result in misspecification of the cost of 

capital. When the Linex method is used with an assumption of bivariate normality, the 

results are very similar to those obtained using OLS. If the normality assumption is 

relaxed the results are quite different and better reflect the degree of nonlinearity in the 

data. 
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Summary 

 

I. Introduction 

 

Utility markets have significant potential for market power. Canadian governments 

responded with regulation, through the use of administrative tribunals. Theoretically, the 

extent of regulation is unlimited. However, the common law and the Canadian Charter of 

Rights and Freedoms grant rights that limit the potential for regulation. In 1929, the 

Supreme Court of Canada ruled that regulated utilities have a right to a fair return
2
, 

meaning a return as large as it would receive if investing the same amount of capital in 

similar securities. This paper examines the meaning of the fair return standard in 

jurisprudential terms and discusses how itôs been applied in the natural gas industry. It 

then considers the implications of the current Canadian approach to the return on equity 

(ROE). 

 

II.  Analysis 

 

The fair rate of return to the firm is paramount over concerns for consumer hardship. That 

the rate is fair alone should deem it fair to the consumer. That it would cause consumer 

hardship is practically unrealistic. If the fair return standard were not used, the result 

would be rates that are not just and reasonable. 

 

No particular method for determining the fair rate of return is required. For decades since 

the Northwestern decision in 1929, Canada (and the US) employed case by case reviews, 

where each utility was examined individually to determine the correct rate of return. Four 

main approaches were used: 

1. The Comparable Earnings Test; 

2. The Discounted Cash Flow Test; 

3. The CAPM and Equity Risk Premium Test; and, 

4. A combined approach, giving different weights to the results of the three other 

tests. 

 

In the mid 1990ôs, the environment was such that there were frequent rate applications by 

utilities, repetitive evidence on the three principal tests, growing disenchantment with the 

                                                 
2
 Northwestern Utilities Ltd. v. Edmonton [1929] S.C.R. 186 (Northwestern) 
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comparable earnings and discounted cash flow tests, and increasing reliance on the equity 

risk premium test. Canadian regulators began searching for a generic approach to ROE 

determination. The authors review the circumstances in which different regulatory bodies 

in Canada adopted generic approaches. 

 

There are five utility regulators in Canada with major gas distribution and transmission 

firms in their jurisdiction. All five set a base year ROE for a benchmark utility equal to 

the risk free rate plus an equity risk premium. The allowed ROE is set in reference to this 

benchmark. Adjustments to the allowed rate are made annually, on the basis of 75% of 

the change in the forecasted long government bond yields. The results have been as 

follows: 

 The number and duration of rate proceedings has been significantly reduced; 

 Some jurisdictions are moving toward long-term settlements of rate matters; 

 Incentive agreements for transmission utilities have provided efficiency gains, 

which are shared between customers and utility owners; 

 Canadian practice has widely diverged from US practice, which still uses case-by-

case analysis; and, 

 Canadian gas utility ROEs are significantly below those in the US. 

 

III.  Conclusion 

 

The implications of these changes are varied: 

1. Regulatory economies have been created, and search for other efficiencies has 

been encouraged; 

2. Being mechanistic, the generic approach has suspended the further application of 

regulatory judgement for extended periods; and, 

3. There is evidence the fair return standard has not been met on an ex-post basis. 

The risk free rate and the automatic adjustment mechanism ratio are controversial. It is 

argued, therefore, that they deserve critical examination. The authors propose that the 

generic approach needs reconsideration in order to ensure the fair return standard is 

achieved. 
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Summary 

 

I. Introduction 

 

In the 1990ôs, Canadian regulators moved from the case-by-case approach to regulation 

to using generic, formula based approaches. The United States did not, resulting in a 

persistent divergence between allowed returns for gas utilities in Canada and the US. The 

authors analyze the root causes of this disparity. They propose that the disparity is caused 

by the Canadian return on equity (ROE) adjustment formula, and investigate whether the 

difference in allowed returns is simply a result of the formula used, or rather an indicator 

of underlying risk differences. If the difference is due to underlying risk differences, it 

suggests the Canadian approach is more efficient given its lower cost in time and money. 

The authors argue that the regulatory environments in Canada and the United States are 

similar and therefore directly comparable. 

 

II.  Analysis 

 

There is disparity between ROEs in Canada and in the US. As Canadian bond yields have 

fallen, the Canadian ROE has fallen further below the US ROE. The potential causes 

include: 

1. The formula underestimates the correct ROE; 

2. The ROE may combine with other factors from financial markets  or regulatory 

procedures that donôt apply in the US; and, 

3. The lower ROEs may represent business, regulatory, or financial risk differences 

for Canadian firms compared to US firms. 

 

The authors first address whether an allowed return in Canada means the same thing as an 

allowed return in the US. This depends on three questions: 

1. Is the ROE the proper measure? 

2. Does capital flow freely between the two countries? 

3. Are allowed returns similar indicators in both countries? 

 

Firstly, the ROE is the proper measure. In both countries, regulators are mandated to set 

reasonable rates and then allow the utilities to do their best to earn a reasonable return 

against those rates. Both countries set rates in a prospective fashion. The role of the ROE 

is the same in both countries. Secondly, there is also evidence of free capital flow. 

Canada and the US have extensive trade with each other, with few trade barriers. Energy 

is traded across the border. There is capital market integration, and many Canadian firms 

http://www.cga.ca/publications/documents/NERAStudy-Final-English.pdf
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are cross-listed on US exchanges. Finally, though tax rates are different, regulators in 

both countries set the allowed ROE on a pre-tax basis. Income taxes are a pass through 

expense in the permitted rates. Interest rates have been roughly in parity since the ROE in 

Canada diverged from the ROE in the US. US interest rates have been both above and 

below Canadian interest rates. This suggests the difference between ROEs is not driven 

by interest rates. The authors argue, then, that the ROE is a similar indicator in both 

countries. 

 

In Canada, the ROE is set by an automatic adjustment mechanism based on a fixed 

spread with movements in forecasts of interest rates on long-term bonds. It requires a 

base ROE, which has been set in a number of ways, depending on the jurisdiction. This 

approach is based on the observation that allowed returns tended to move in the same 

direction as long-term bond yields. It takes no consideration of contemporaneous equity 

cost rates. 

 

Historically, several methods have been used to calculate the allowed ROE. The 

discounted cash flow method computes the cost of equity capital by summing the 

dividend yield and the expected increase in stock price. The difficulty with this approach 

is determining what investors expect. A second method is to use the CAPM and an equity 

risk premium. This is based on the concept that equity, being riskier than bonds, requires 

a higher return ï a risk premium. The CAPM is the most popular method of calculating 

the premium. A third approach uses capital structure. The cost of equity depends on the 

debt ratio. Theory suggests that capital structures, within a reasonable zone, have about 

the same cost of capital. Projected capital structure ratios are used to calculate a pre-tax 

weighted average cost of capital, which is then used to set the rate of return. 

 

The next issue is whether utilities in Canada and in the US face the same risks. The 

authors identify three types of risk: 

1. Regulatory risk ï the risk that the regulator wonôt allow the utility to recover its 

costs. 

2. Business risks ï include: 

a. The lag between investment in a long-lived asset and recover of the cost; 

b. Risks of service interruptions; 

c. The adequacy of depreciation; 

d. The risk of technological bypass; 

e. The risk of the competitiveness of rates; and, 

f. The risk of timeliness and adequacy of allowed revenue levels. 

3. Financial risk. 

 

III.  Conclusion 

 

In both Canada and the US, the relationship between industry and regulators is 

represented by strong primary legislation, credible and transparent administrative 

procedures, accounting regulation designed for utility ratemaking, and judicial review of 

regulatory decisions. The authors conclude that the risks in both countries are therefore 

comparable. The differences in the regulatory environments are procedural rather than 
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fundamental, and are therefore virtually indistinguishable. Given the comparability of 

risks, it is concluded that the Canadian method underestimates the correct ROE. 
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