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CHAPTER I

INTRODUCTION

Background and Nature of the Problem

The motor carrier industry has become a leader in the
field of freight transportation during the twentieth century.

steadily increased their share of the general merchandise
freight market and it is estimated that the motor carrier
industry will receive more than 60 percent of the nation's

1freight transportation dollar by 1980. Motor carrier au
thorities maintain, however, that the financial strength of

The financial weakness of the industryoperating strength.
is said to be manifested in a very high cost of capital to

1

the motor carrier industry is not commensurate with its 
2

2The position of motor carrier officials is well repre
sented in a recently published summary report by Irwin H. 
Silberman, The "Sum" of Money: A Summary Report of the 
Financial Position of the Motor Common Carriers of General 
Freight (Washington, D. C.: Regular Common Carrier Confer
ence of the American Trucking Associations, Inc., 1973).

From a meager beginning in the 1920's, motor carriers have

1Trucking: Basic Analysis; Industry Surveys (New York: 
Standard and Poors, July 27, 1972), p. 138.
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industry members where cost of capital is defined to be the
minimum required rate of return which will maintain the
firm's market value.

There are several reasons usually cited or implied for
the financial weakness and high cost of capital of the in
dustry .

1.

2.

3.

4.
6

Moody's

P-

55.

a.
b.
c.
The ratemaking procedure of the Interstate 
Commerce Commission, the regulatory agency 
of the industry.6

"Costs of Capital in the Motor Car- 
Transportation Journal, IX (Fall, 19 69) , p. 
56.

Although the motor carrier industry is quite 
large in totality, the individual companies 
are relatively small and in many cases con
trolled by one individual.3
Many successful trucking firms began in 
the 1930's when a number of previously 
unemployed persons were attracted to the 
industry because of the ease of entry. 
Though these early entrants are to be 
admired for their successful persever
ance, a lack of financial sophistication 
was propagated at that time and still 
exists today.4

3Moody's Transportation Manual (New York; 
Investors Service, Inc., 1972), p. a63.

^Harvey A. Levine, "A Historical Analysis of the Cri
teria to Determine the Revenue Need of Motor Common Carriers," 
I.C.C. Practitioners Journal, XXXX (January-February, 1973), 

159 .
^Robert W. Crouch, 

rier Industry,"
^Ibid., p.

A financial structure in the industry that 
causes it to be highly sensitive to en
vironmental changes:

A high capital turnover ratio.
High operating ratios.
A large amount of financial leverage.
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In non-regulated business sectors, knowledge of the
cost of capital is required primarily for capital proposal
evaluation purposes. Capital cost determination is needed
for two purposes in a regulated industry: capital budfl)
geting, and (2) ratemaking. As Weston and Brigham have ob-

"It is obviously necessary to know both operatingserved,

schedule can be set.
Despite the significant need for determination of the

cost of capital to motor carriers, neither the industry nor
rigorous at

tempt at computing capital costs of the motor carrier in
Motor carrier authorities have based their highdustry.

cost of capital argument on comparison of price-earnings

regulated companies in other industries. Robert Crouch made
such a comparison and found the following:

ratios of motor carriers to price-earnings ratios of non-

the Interstate Commerce Commission has made a

"An analysis of the industry's financial 
statistics show that the motor carrier firms 
have been characterized by a price earnings 
ratio (P/E) which is normally several points 
beneath the P/E ratio- listed in Moody1s 
composite of common stock averages. A com
parison of industry ratios shows the follow
ing relationships:

7J.
nance (New York:

Fred Weston and Eugene F. Brigham, Managerial Fi- 
Holt, Rinehart & Winston, 1969), p. 418.

costs and the cost of capital before a meaningful rate
„7
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Comparisons of Price Earnings Ratios

Two years later, transportation economist Harvey Levine

Levine computed the average price-earnings
ratio for 36 publicly held motor common carriers of general
freight for each year from 1960 through 1969. For compari
son purposes, Levine presented the average price-earnings
ratio for the ten year period,
other industries.

52.

Year
1964
1965
1966
1967

Motor Carriers
10.3
8.0
9.4

15.1

Composite
18.51
17.50
15.61
17.39

"The indication of the availiability of 
equity capital is the relationship between 
what investors are willing to pay for a 
stock and the expected earnings that the 
stock represents; that is, the price-earn
ings ratio."10

As can be seen, price-earnings ratios for 
the industry have been several points below 
P/E ratios for the composite of industrial 
corporations."8

^Robert W. Crouch, "Costs of Capital in the Motor Car- 
Transportation Journal, IX (Fall, 1969), p.

1960-1969, for each of 26

presented a study of the availability of equity funds to mo
tor carriers.

rier Industry,"
^Harvey A. Levine, "Comparable Risk and the Availability 

of Equity Funds to Motor Common Carriers," Transportation 
Journal, XI (Winter, 1971), pp. 14-20.

10Ibid., p. 15.
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TABLE 1

Price-Earnings Ratios-36 Motor Carriers

To the extent that price-earnings ratios can be util
ized to infer cost of capital, the studies of Crouch and
Levine indicate a high cost of capital for motor carriers
relative to other industries.
historical measurements, however, and do not incorporate the
investor’s future expectations. Certainly the past biases
the view of the future but other factors such as anticipated
growth, also affects an investor's valuation of a firm.

measure of capital costs is questionable. Levine recognized
"The difficulty in deter-such a deficiency when he stated:

mining the ratio is that 'expected earnings' have different
values to each potential stockholder, while

Year 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
Mean

Price-Earnings Ratio
10.4
9.5
9.3
9.0
8.5
8.8
9.6

12.5
11.4
12.0
10.1

Source: Harvey A. Levine, "Comparable Risk and the 
Availability of Equity Funds to Motor Common Carriers," 
Transportation Journal, XI (Winter, 1971), pp. 14-20.

Thus, the appropriateness of price-earnings ratios as a

Price-earnings ratios are

'price' must be
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TABLE 2
Price-Earnings Ratios for Various Industries (1960-69)

Industry

203
14

5
5
5
5
4
5
5
5
5

11
7

30
5
5
5
5
5
9
3
5
5
5
4
5
5
9

36

Office/Supply
Drugs
Soft Drink 
Real Estate 
Telecommunication 
Building
Food Processing 
Electronics
Metals and Mining 
Electric Utilities 
Natural Gas
Dow Jones Industrials 
Recreation 
Conglomerates 
Petroleum 
Chemical 
Finance 
Airlines
Water Carriers 
Banking 
Textiles 
Steel 
Automobiles 
Tobacco 
Aerospace 
Railroads
Motor Carriers

Total Companies 
Mean Ratio

Number of 
Sample

Companies
Price- 
Earnings 
Ratio

28(to 1)
23
21
19
19
18
18
18
17
16
16
16
16
15
15
14
14
14
13
13
13
12
12
12
11
10
10

Source: Harvey A. Levine, "Comparable Risk and the 
Availability of Equity Funds to Motor Common Carriers," 
Transportation Journal, XI (Winter, 1971), pp. 14-20.
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lated industries have employed more rigorous methods of
determining the cost of capital.

The emphasis on capital cost determination for rate
making purposes is a relatively recent phenomenon in regu
lated industries. The primary impetus for consideration of
capital costs in ratemaking resulted from the Federal Power
Commission vs. Hope Natural Gas case when the Supreme Court
rendered the opinion that: "From the investor or company
point of view, it is important that there be enough revenue

costs of the business.
The Interstate Commerce Commission is seeking greater

accessibility to capital markets (lower cost of capital) for

Still, in
spite of such interest, this agency has not published any
extensive cost of capital studies for the motor carrier in
dustry .

C. :

not only for operating expenses but also for the capital
..12

13J. H. Fles, 
(Washington, D. 
p. 12.

Project 5, Capacity to Provide Service, 
Regular Common Carrier Conference, 1970,

^Federal Power Commission vs. Hope Natural Gas Company 
320 U. S. 591, 51 PUR. NS. 193, 200, 88 L. ed. 333, 64 S. 
Ct. 281 (1944).

For this reason, most regu-related to some time frame."^

motor carriers in order to guarantee the industry's ability
1 o to provide transport service for the nation.

^-Levine, p. 15.
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need for more financial data. . . common carriers haven

evidenced very little stomach to correct their problems be
cause the industry has also experienced difficulty under-

The lack of detailed cost of capital studies in the
motor carrier industry is certainly not the cause of finan
cial instability but rather a symptom of such condition.
Until such time, however, that rigorous attempts are made at
determining'more specific measures of capital costs, finan
cial management and ratemaking procedures in the industry
will be less than optimal and to some extent speculative.
This study is such an attempt.

Objectives, Scope and Limitations

The primary objective of this research is to develop
empirical estimates of the cost of capital to Class I common
motor carriers which have securities actively traded on the

These empirical esti-exchanges or over-the-counter market.
mates are sought for the purpose of providing a foundation

infer the required
rate of return for the industry and set freight rates

Motor carrier personnel have aggravated the financial 
condition of the industry by a lack of responsiveness to the

standing balance sheets and feeling the urgency of a sharp 
change in economic patterns

14Fles,

from which regulatory authorities can

p. 13.
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accordingly.
for motor carriers in capital budgeting evaluations.

A secondary objective of the study is to provide insight

sessment of the industry's riskiness. The risk associated

earnings from their anticipated level, directly affects the
cost of capital to industry members. An understanding of
the risk characteristics of the industry is requisite to
analyzing the industry's cost of capital.
analysis of the effects of regulatory lag and industry wide
unionism as well as other variables on the risk of investment
in the motor carrier industry will be presented.

In the absence of perfect capital markets, direct ob
servance of the cost of capital to a firm or industry is not
possible and must be inferred from the market valuations of
various securities. The validity of the derived estimates
of the cost of capital to motor carriers is limited,
all data generated by techniques of inference, by the
measurement error of the investigative procedure and the
specification error of the model used in the study.

The primary limitation of the study arises from the
fact that most motor carriers are small, closely-held com
panies which are not actively traded. The capital cost es
timates must be inferred,
tions of the securities of relatively few carriers. There

as are

into the various factors contributing to the investor's as-

with an industry, i.e., the possibility of deviation of

In particular, an

Also, the estimates will serve as a guideline

therefore, from the market valua-



10

has been some debate as to the existence of economies of
scale in the motor carrier industry. If publicly traded
Class I motor carriers are thought to be more efficient due
to economies of scale, the estimates of the cost of capital
produced by the study may be conservative. Such conserva
tism should not seriously affect the significance of capital
cost estimates produced by the study.

Theoretical Framework

(1) a review ofThe study is developed in four parts,
the development of rate regulation concepts in the motor
carrier industry, (2) empirical estimates of the cost of
capital in the motor carrier industry, (3) risk and return
in the motor carrier industry, and (4) conclusions.

The evolution of rate regulation practices and emphasis
by the Interstate Commerce Commission and other regulatory
agencies is presented in order to demonstrate the attitude
of such regulatory bodies towards the importance of capital

Particular emphasis is givencosts for regulation purposes.
to current thought on ratemaking.

A Review of the Development of Rate 
Regulation Concepts in the Motor Carrier Industry
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Empirical estimates of the cost of capital in the in
dustry have been developed via a two-stage least squares
regression utilizing instrumental variables. The derived
estimates are evaluated for significance within the context
of a regulated industry with risk characteristics determined
in the study.

Risk and Return in the Motor Carrier Industry

The risk characteristics of the industry are presented
and analyzed with regard to the effects on the cost of capi-

Special emphasis is given to the effect of rate regu-tal.
lation and the regulatory process on the risk of investment

This analysis is drawn from works relatedin the industry.
to risk in financial management literature in general and
from writings and data specifically related to risk in the
motor carrier industry.

Conclusions

Conclusions are based on the estimates of the cost of
capital provided by the applied econometric model. Impli
cations for the industry in regard to capital acquisition
are also based on the estimates derived from the model
and the analysis of the risk characteristics of the industry.

Empirical Estimates of the
Cost of Capital in the Motor Carrier Industry
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Research Procedure

The research procedure consists of two parts. First,
in order to give emphasis to the regulated nature of the in-.
dustry, the development of thought in rate regulation is
traced by drawing from precedent-setting legal decisions
and enactments of the courts and regulatory agencies. The
works of scholars in the area of rate regulation are also
utilized in analyzing the regulatory framework in which
freight rates are determined.

normative approach is taken and theIn this study, a
cost of capital is defined as the minimum rate of return re-

which will maintain the present market value of the firm.
Of particular interest, is the risk premium component of the

to what extent do the riskcost of capital. In other words,
characteristics of the industry affect its cost of capital.

The purpose of the second part of this research is to
infer estimates of the cost of capital for the industry from
financial data pertaining to the twenty-two common carriers

These twenty-two companies representlisted in Appendix I.
all actively traded Class I (annual operating revenues in

of $1,000,000) common motor carriers which are pri-excess
marily engaged in the trucking business and for which suffi
cient financial data are available during the studied period,

The twenty-two companies earned 28 percent of1963-1971.

quired by the marginal investor, i.e., that rate of return
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motor carriers in 1970. Financial data of these carriers
have been gathered primarily from Standard and Poor's Compu-
stat Tapes. Supplementary data were secured from Moody1s
Transportation Manual, stockholder reports, reports to the
Interstate Commerce Commission and the American Trucking
Association.

A search of the literature revealed several models
which have been used to infer cost of capital estimates from
market data. A comprehensive survey and critique of the
valuation models employed in rate of return regulation by

that "all the models
considered have assumed either explicitly or implicitly the

A
variation of the M-M valuation model is also utilized in
this study to infer cost of capital estimates in the motor

The debate surrounding the development ofcarrier industry.
the valuation model of M-M is an integral part of financial
literature and no purpose would be served in repeating it

is the debate precipitatedNot so familiar,here. however,
by the use of the model by its authors to estimate the cost

■^Blaine E. Davis and F. T. Sparrow, "Valuation Models 
in Regulation," The Bell Journal of Economics and Management 
Science, III (Autumn, 1972), p. 544.

financial market conditions used in the development of the 
original Modigliani and Miller (M-M) model of 1961.

the estimated total operating revenue of Class I common

Davis and Sparrow revealed, however,
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Cri-

Robichek, McDonald
Brigham and Gordon;19 and Gordon.20 Only one

of the criticisms has been given much consideration,

1967) ,

20wyron J. Gordon, "Some Estimates of the Cost of Capital 
to the Electric Utility Industry, 1954-57: Comment," Ameri
can Economic Review, LVII (December, 1967), pp. 1267-1277.

l^Merton H. Miller and Franco Modigliani, "Some Estimates 
of the Cost of Capital to the Electric Utility Industry,1954- 
57," American Economic Review, LVI (June, 1966), p. 387.

and Higgins;18

of capital to the electric utility industry in 1966.16

tical comments regarding M-M's empirical cost of capital 
study were made by Crockett and Friend;!7

21Robert S. Hamada, "The Effects of Leverage and Corpor
ate Taxes on the Shareholders of Regulated Utilities," Rate 
of Return Under Regulation: New Directions and Perspectives, 
ed. by Harry M. Trebing and R. Hayden Howard (East Lansing, 
Michigan: MSU Public Utilities Studies, 1969), p. 75.

"Of all these comments, only one stands 
out as being specific to a regulated 
industry and appears to be able to re
fute the M-M model with M-M's own re
sults . . . This is the comment made by 
M. J. Gordon concerning the treatment 
of corporate income taxes by the regula
tory agencies as an expense in determining 
the rate of return a utility is allowed to 
earn."21

l^Jean Crockett and Irwin Friend, "Some Estimates of the 
Cost of Capital to the Electric Utility Industry, 1954-57: 
Comment," American Economic Review, LVII (December, 
pp. 1258-1267.

l8Alexander A. Robichek, J. G. McDonald and R. C. Higgins, 
"Some Estimates of the Cost of Capital to Electric Utilities, 
1954-57: Comment," American Economic Review, LVII (December, 
1967), pp. 1278-1288.

I^e. F. Brigham and M. J. Gordon, "Leverage, Dividend 
Policy and the Cost of Capital," Journal of Finance, XXIII 
(March, 1968), pp. 85-103.
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The Model

Empirical estimates of the cost of capital for the in-

The method
is denoted as two stage least squares "because the estimation

cations of the ordinary least squares method. The pro
cedure is used in this study in combination with an instru
mental variable approach for the purpose of eliminating the
rather sizable measurement error inherent in approximating
future earnings from current financial statements. The key

(1.1), from whichvariable in the market valuation equation,
the industry's cost of equity capital will be inferred is
X(l-T) which is defined as the market's expectation of the

future, tax-adjusted earning power of the assetslong-run,
Since X(l-T) cannot be observedcurrently held by the firm.

directly it must be approximated from published financial
(as is required of an investor). The flexibilitystatements

of accounting conventions,
in the measurement of earnings. The two stage processrors

P-
The

I

process may be viewed as consisting of two successive appli- 
„23

2Jan Kmenta, Elements of Econometrics (New York: 
Macmillan Company, 1971), p. 560.

22Ronald J. Wonnacott and Thomas H. Wonnacott, Econo
metrics (New York: John Wiley & Sons, Inc., 1970), p. 190.

however, leads to inevitable er-

dustry are inferred from the assembled financial data by
2 2 utilizing two stage least squares regression.
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The regression process
is used to generate the market capitalization rate for pure
equity streams of income given the risk characteristics of
the motor carrier industry. Once this capitalization rate
is computed, an overall cost of capital for the industry is
derived using industry capital structure averages.

The valuation equation utilized in the study is:

(1.1)

where the variables are defined as follows:

V

T

T D

(V- TD)

= dollar amount of outstanding debtD
= expected earnings before interest and taxesX
= total assetsA

AA = aT-1 “ aT~2 ~ current year)

= marginal (and average) corporate tax 
rate

= capitalized debt tax subsidy, i.e., 
the increase in market value resulting 
from the capitalization of the tax 
subsidy, TR (the tax savings derived 
from the tax deductibility of interest, 
R.

(V-TD) = ao

is employed to eliminate such error.

+ ai X (1-T ) + a2 AA + U

= the total market value of the firm 
less the capitalized debt tax subsidy 
or, synonymously, the market value of 
the earnings stream of a pure equity 
financed firm.

= S + D + P = current market value of the 
firm (where S = market value of the 
common stock, D = market value of the 
long term debt, and P = market value of 
the preferred stock).
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and the coefficients are interpreted to be:

al

a2

U

In order to fit the model to the electric utility in
dustry, M-M deflated the basic equation by the book value of

Thus the equation utilized in their studytotal assets, A.

(1.2)a

where u -

The above modification was made in order that the
variance of the disturbance term, U, would be constant, i.e. ,
independent of the size of the firm. Given the above modi-

the deflated equation was then considered to befication,

treated as a measure of the size effectof

= disturbance term (assumed to have 
mean zero and constant variance)

= marginal capitalization rate for pure 
equity streams in a given risk class

U
A

V-T D
A

= measure of the effects of growth po
tential on market value, i.e., the 
capitalization of the anticipated 
increase in earnings resulting from 
an increase in assets.

1 
o A

AA 
a2 A

ficient ao

ao

X(l-T )
A

= intercept term measuring effects of 
scale on valuation, i.e., the market 
value of a firm derived solely from 
its size

+ u+ aj.

was as follows:

homogeneous in the absence of a constant term and the coef-
— was A
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on valuation, i.e. , the contribution to market value of the
firm solely attributable to its size.

This procedure is not followed in this study. An
examination of the data failed to reveal a proportional re
lationship between the variance of the disturbance term and
the size of the firm.' The valuation equation assumed for
this study, is the undeflated formulation pre-therefore,
viously described.

An instrument variable approach is taken to achieve a
lack of correlation between the independent variables and
the disturbance term, and thus provide consistent esti-U,
mates in the model. The major variable in the valuation

the markets expectation of the long run,
future tax adjusted earning power Of the assets currently
held by the firm. This key, unobservable variable must be
approximated by available financial data. The measurement

of these data may be quite significant and leads oneerror
the independent variable X(l-T) will

be positively correlated with the disturbance term, Thus,U.
ordinary least squares estimators of the independent variable
will not be consistent since ordinary least squares attri
butes as much credit as possible to the regressor and as
little as possible credit to the error term. Some of the
effect of the error term is incorrectly attributed to the

lated.
regressor when the regressor and the error term are corre-

equation is, X(l-T),

to believe, therefore,
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A means of avoidance of this problem of inconsistency
is found in the use of instrumental variables. If a random
variable, exists which is uncorrelated with U, but signi-2,

ficantly correlated with the independent variable, X(l-T),
then it can be used as an instrumental variable for the in
dependent variable and the problem of inconsistency is
avoided.

The indicated relationships can be more readily seen if
expressed as the following system of equations:

(1.3)V* = V-TD
X* = X(l-T ) (1.4)

and
(1.5)V* = aX* +

where

X* = true, unobservable earnings

U

= X* + vX (1.6)
where

= measured earnings from financial statementsX

= disturbance (assumed to have mean 
zero and constant variance)

V* = market value of pure equity earnings 
stream

i = 1 . . . m, = certain other 
variables relevant to market 
valuation in addition to the 
anticipated earnings

m
I Bi + U 

i=l
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v

X* = (1.7)

where
w

The valuation of the firm is dependent upon the true,
unobservable earnings, X*, plus certain other relevant vari-

Measured earnings, differ from the true earn-ables, 2j_. X,
The true earn-

is correlated with at least some of theings variable, X*,

The system contains both endogenous and pre-determined
The endogenous variables which are determined byvariables.

The remaining rele-the system of equations are V* and X*.
vant variables are determined outside the system of equations
and are referred to as exogenous or predetermined. The
predetermined variables used in the model are total assets,
growth, dividend payments, book value (hypothesized market
value) of debt and market value of preferred stock. By re
gressing the measured earnings variable, on the instru-X,

= the error of measurement in approxi
mating true earnings from published 
financial data (assumed to have mean 
zero and constant variance)

= disturbance term (assumed to have mean 
zero and constant variance)

m
J Yi 0i + w

additional variables, 0£, which are not correlated with the
disturbance term, U.

mental variables, i.e., the hypothesized exogenous variables,

ings variable by the error of measurement, v.
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can be obtained.
Thus a new variable which is an estimate of X*is formed:

X = (1.8)

It also follows that the error of measurement, willv,
have been eliminated since from the previous equations, X
can be identified as follows:

(1.9)X = + v + w

therefore

(1.10)X* + v-v-w = X*-wX = X-v-w =
i=l

(Yi'di) is assumed to approachIf the error term,

then by using X for X in the structural equation,zero,

(1.11)V* = aX +

where
= disturbance termU'

and 8j_ in the primary structural equation,

(1.12)V = aX +
m z i=l

m
I i=l

the estimates of a and b^

2i

m
Z b^i + U’

3i«i + U

will be consistent estimates of a

estimates, d^, of the coefficients of
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The time period selected for the analysis is 1963
through 1971. is selected simply
because it is the first year that financial data is avail
able for several of the companies.

Only those companies which are engaged primarily in the
trucking business are included in the sample. Those corpor
ations which engage in the trucking business but which are
primarily characterized as holding companies, freight for
warders or lessors of trucking equipment are excluded. Also
excluded are those firms which have exhibited atypical fi
nancial status during the period such as Yale Express Com
pany which was declared bankrupt in 1965.

Criticisms of the Model

There has been much debate about the assumptions of
i.e., restriction of the ef-Modigliani and Miller's model,

The significant criticism by Gordonfeet of debt to TD.
previously alluded to is concerned with the debt assumption.
Gordon's criticism of the use of the model in publicly regu
lated industries follows from the treatment of income taxes

allowed to earn.
as an expense in determining the rate of return a firm is

"... the subtraction of T D from V com
pletely accounts for the influence of 
leverage on the value of a corporation. 
Accordingly, with debt and preferred 
stock added to the equation's independent

The beginning year, 1963,
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Gordon maintained that since the rate of return is
after tax earnings plus interest divided by book assets (in
the electric utility industry), the tax subsidy given to
debt financing by the federal government to nonregulated
firms does' not exist for the sample electric utility firms
in the Modigliani and Miller study.
results of the M-M study actually refute rather than confirm,
their no tax leverage irrelevance theorem and therefore is
not applicable to a regulated industry. Gordon's position

supposedly, by a subsequent empiricalwas strengthened,

in which the debt tax subsidy was deleted.

Dividend
XXIII

study of the electric utility industry by Brigham and Gordon
25

variables, their coefficients should not 
differ significantly from zero. This is 
what M-M found with their electric utility 
sample. However, using a utility sample 
actually gave results that were against 
their leverage theorem, since regulatory 
agencies treat the income tax as an expense 
in determining the income a utility is 
allowed to earn. Only if their sample 
had consisted of nonregulated industrial 
companies would their results have been 
evidence in support of their theorem."24

Some Estimates of the Cost of Capi- 
Comment, " 

p. 1271.
25e. F. Brigham and M. J. Gordon, "Leverage, 

Policy and the Cost of Capital," Journal of Finance, 
(March, 1968), pp. 85-103.

Thus, says Gordon, the

24Myron J. Gordon, " 
tai to the Electric Utilities Industry, 1954-57: 
American Economic Review, LVII (December, 1967),
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Refutation of the Criticisms of the Model

Modigliani and Miller based their defense of the model
26the following three points.on

rect in his analysis of the regulatory treatment of debt,
then a consistently strong, negative correlation between
debt and operating income should be observed. When debt is
utilized, operating income will fall and therefore give rise
to the negative relationship. In Modigliani and Miller’s
study of sixty-three electric utility firms, a consistently
negative relationship between debt and earnings before in
terest and taxes was absent. Secondly, Modigliani and Mil
ler reasoned that if debt was favored by shareholders for
other than tax subsidy reasons, then preferred stock should

They determined from their study thatbe so favored too.
shareholders did not place a premium on preferred stock.
Since the payments to preferred stockholders are not tax

is derived from the tax deductibility of the interest charges.
Thirdly, Modigliani and Miller observed that if Gordon was

the variance of earnings before interest and taxescorrect,
Such a circumstancewould increase as leverage increased.

would be very strange in a regulated environment.

^Merton H. Miller and Franco Modigliani, "Some Estimates 
of the Cost of Capital to the Electric Utility Industry, 
1954-57: Reply," American Economic Review, LVII (December, 
1967), pp. 1289-1300.

deductible, the implication was made that the value of debt

First, if Gordon was cor-
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Gordon's refutation of the use of Modigliani and Mil
ler's model in a regulated industry has been criticized by
several other scholars. Utilizing the Sharpe-Lintner-Mossin
equilibrium capital asset pricing model, Hamada reached the
following conclusion:

Myers affirmed Modigliani and Miller's procedure for
delineating cost of capital in a regulated industry though

"[Modigliani and Miller'sless strongly than did Hamada.
cost of capital equation] applies regardless of whether the
firm is regulated or not. This may seem strange in view of

..28the treatment of taxes in regulatory proceedings.
Finally, the most recent and most convincing argument

for the Modigliani and Miller model came from Elton and

^^Stewart C. Myers, "The Application of Finance Theory 
to Public Utility Rate Cases," The Bell Journal of Economics 
and Management Science, III (Spring, 1972), p. 90.

"When we take into consideration the ef
fect of leverage (and required regulation) 
on both the shareholder's risk and the 
capacity expansion induced by the lower 
product price, it appears that the utility 
stockholders obtain roughly the same bene
fit he would have received without any 
attempt by the authorities to neutralize 
the debt tax subsidy."27

^^Robert S. Hamada, "The Effects of Leverage and Cor
porate Taxes on the Shareholders of Regulated Utilities," 
Rate of Return Under Regulation: New Directions and Per
spectives , ed. by Harry M. Trebing and R. Hayden Howard 
(East Lansing, Michigan: MSU Public Utility Studies, 1969), 
p. 96.
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tax subsidy) in a regulated industry is correct.

Contributions of the Study

This study produces a foundation for industry wide
While cost of capital esti-capital cost considerations.

mates have been presented on a company or regional basis in
these estimates have not had a bearing on therate hearings,

Such studies have also been found to beentire industry.
sketchy and have not been well received by the Interstate

The need for further cost of capitalCommerce Commission.
Reith, a trucking industrystudies was emphasized by John L.

official:

pp.

"Gordon's argument is based on the belief 
that regulators set prices in a way that 
causes the post tax, pre-interest return 
for a firm to be constant.

who maintain that the M-M model is correct even

. . . we have shown that, even if Gordon's 
definition of regulation is accepted, M 
and M have been consistent and correct in 
applying their post-tax formulation to 
regulated industry. On the other hand, 
Gordon has failed to apply correctly his 
own definition of the regulatory process 
and so has incorrectly interpreted his own 
as well as M and M's empirical results."30

if Gordon's analysis of ratesetting (with regard to the debt

Gruber,23

29Edwin Elton and Martin J. Gruber, "Valuation and the 
Cost of Capital for Regulated Industries," Journal of Finance 
XXVI (June, 1971), pp. 661-670.

30Ibid., 661, 670.
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The need for greater emphasis on financial considera
tions has become critical for motor carriers within the last
decade. Many of the smaller trucking companies are being
"absorbed" by the larger ones and individuals are less able
to finance a sizable trucking operation. As the trend of
growth in the size of the firm continues, greater accessi
bility to capital markets will be necessary. This study
should provide a genesis for further analytical research
which will surely be necessary in this rapidly growing in
dustry .

Financial considerations of businesses which operate
in regulated sectors of the economy are circumscribed by the
concept of public need.
affects the flow of capital to the motor carrier industry
then a less than optimal allocation of capital may be fos-

Optimal allocation of resources is also a concept oftered.

■^Letter from John L. Reith, Assistant Director, De
partment of Research and Transport Economics, American 
Trucking Association, Inc., Washington, D. C., November 16, 
1972.

"It is certainly true that detailed 
studies of the cost of capital in the 
motor carrier industry are clearly 
needed at this time. While a number of 
articles have been written which touched 
on this subject in recent years, I know 
of no doctoral dissertation which has 
been completed up to this time specifi
cally directed to the cost of capital 
question."31

If, however, the ratemaking process
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public need and due consideration should be given to this
criterion. To the extent that the effects of the rate
making procedures on capital flows to the industry have
been revealed by this study, a contribution is made to the
national community.



CHAPTER II

Introduction

Motor carriers were first subjected to regulation by
Prior to the enactment of the Motor Carrier Actthe states.

of 1935, the basic federal act of governance of the motor
carrier industry, many states regulated motor carriers pri
marily for safety purposes and/or to exercise control over
the use of state highways. the basis for mo-Nevertheless,
tor carrier regulation had its genesis long before the exis
tence of the states' safety regulation.
work for motor carrier regulation had been put into action
prior to the existence of motor carriers.

Although inherently different from most regulated in
dustries, motor carriers have been significantly influenced
by public regulation in general, both prior to and following
the development of motor carriers. In the following discus

attempt is made to trace the events which have been
presently significant to the financial regulation of

No effort is made to present a comprehen-motor carriers.
sive treatment of public regulation of the industry. Indeed
volumes have been written on the subject and such an exposi
tion is beyond the scope and necessity of this study.

29

A REVIEW OF THE DEVELOPMENT OF RATE 
REGULATION CONCEPTS IN THE MOTOR CARRIER INDUSTRY

or are

In fact, the frame-

sion, an
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phasize the evolvement of rate determination in the motor
carrier industry from its early stages to the present day
consideration of cost of capital.

Public Regulation Up to 1935

made very little direct effort to regulate transportation.

Commission which was to become the regulatory agency of the
motor carrier industry. Although the act was for the pur
pose of regulating railroads and certain forms of water
transportation, it provided the basis for the regulation of
any form of commerce subject to the act.

The act directly affected rate regulation in two ways.
All rates were required to be just and reasonable; unjust
and unreasonable charges were unlawful. The act also re
quired that rates be published and no exception could be
made to the published rates.

proved to be lacking in substantive power. A lack of

28 U.S.C.
sec.

The Act to Regulate Commerce, 1887 
(Interstate Commerce Act)1

24 Stat. 379 (1887) , 
1 (1964).

Winterstate Commerce Act, 
2101 (1964), 49 U.S.C. sec.

Unfortunately, the newly created commission was soon

This act, amended in 1889, created the Interstate Commerce

The sole intent of the following historical review is to em-

Prior to the Act of 1887, the Federal Government had
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specific provisions in the act in conjunction with the courts
reluctance to give up judicial control led to the "so-called

ately following its passage. Regardless of its initial
impotency, the 1887 Act was not without merit. Through the
commission's efforts rate discrimination had been brought
to public attention and the Commission had given indication

The railroads were very cooperative with the Interstate
Commerce Commission when it was initially instituted. Such
agreement dissipated rapidly when the Commission began to
exercise its authority. Disputes arose over extent of the
I.C.C.'s regulatory powers especially in the area of rate
making . These disputes led to court battles where the ef
fective authority of the I.C.C. was usurped by court offi-

Not only did the courts eventually strip the Commis-cials.
sion of its authority, but the long drawn out court cases

emasculation of the act by the courts in the years immedi-
ii 2

4 Expediting Act, 1903

Charles F. Phillips, Jr. The Economics of Regulation: 
Theory and Practice in the Transportation and Public Utility 
Industries (Homewood, Illinois: Richard D. Irwin, Inc., 1965), 
p. 449.

3Dudley F. Pegrum, Public Regulation of Business (Home
wood, Illinois: Richard D. Irwin, Inc., 1959) p. 54 8.

^Expediting Act, 32 Stat. 823 (1903) .

of potential regulatory ability if effectively armed by
3Congress.
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also negated the Commission's usefulness in the interim.

The practices which initiated the
objection by the I.C.C. continued to be pursued by the rail
roads during the prolonged court delays. Seeking to alle-

Congress passed the Expediting Act in 1903.
It should be mentioned that some authorities do not

subscribe to the idea of conflict between railroads and
regulatory bodies which is described above.
have expressed the opinion that the chief proponent of fed
eral regulation of railroads has been the railroads.

Van Nostrand Reinhold

1877-1916
1965) ,

Gabriel Kolko, Railroads and Regulation:  
~: Princeton University Press,

"Historians, as a result of their compre
hensive assumption about the general na
ture of federal regulation and Progressi
vism, naturally assumed the railroads 
opposed federal regulation.

The important cases of the day were delayed in the courts an 
average of four years.5

. . . I will suggest that the interven
tion of the federal government not only 
failed to damage the interests of the 
railroads, but was positively welcomed 
by them . . . the railroads . . . were 
the most important single advocates of 
federal regulation from 1877 to 1916."°

viate the exasperating pauses in the judicial process, the

^Reuben E. Slessinger and Asher Isaacs, Business Gov
ernment and Public Policy (New York: 
Company, 1968), p^ 318.

6< _
(Princeton, New Jersey: 
pp. 2,3.

In fact, some

Hilton has concurred with the opinion of Kolko, ex
pressed above, and describes the Interstate Commerce Act as
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The Expediting Act provided that a case testified to be
of significant public importance by the Attorney General and
within the realm of the Act to Regulate Commerce or Sherman
Antitrust Act of 1890 would receive expeditious attention by
the circuit courts. Appeals were to bypass the circuit
court of appeals and would be presented directly to the
Supreme Court.

strong to curb personal discrimination and rebating. The
Act provided that the receipt or solicitation of rebates was

An important feature of the Act was thay any de-unlawful.
parture from the published rates was a misdemeanor. In

847,32 Stat.

7 
(Bloomington, Indiana:

8Elkins Act, 
(1964) .

as an act of stabilization rather than regulation.

Prior to the Elkins Act, the law was not sufficiently

"Until recently, it has been customary to 
look upon this statute (Interstate Commerce 
Act) as an effort at restraint of monopolis
tic practices . . . Actually, the Act was an 
effort at stabilization of the railroad car
tels of the late nineteenth century, which 
had proved themselves impossibly unstable 
throughout the 1880's"?

prior cases, departure from published rates had been viewed

The Elkins Act, 19038

George W. Hilton, The Transportation Act of 1958
Indiana University Press, 1969), p. 4.

49 U.S.C. secs. 41-43



34

The Interstate Commerce Commission became vested with
authority with the enactment of the Hepburn Act. This Act
contained enforcement provisions for the Commission’s orders.
The Commission's orders were to be effective after thirty
days and penalties and fines for non-compliance were de
tailed .

The Hepburn Act also provided for effective regulation
of the accounting procedure of common carriers. Annual re
ports following a uniform system of accounts were to be sub
mitted annually. The Commission was given authority to
solicit other financial reports from the regulated companies
and was granted record examination privileges.

The most significant provision of the Hepburn Act dealt
The Act authorizedwith the Commission's ratemaking power.

the Commission to prescribe maximum rates upon complaint.

that all unjust and unreasonable rates were unlawful. A

214.
9D. Phillip Locklin, Economics of Transportation 

(Homewood, Illinois: Richard D. Irwin, Inc., 1966), p.
10Hepburn Act, 34 Stat. 584 (1906).

Earlier the Act to Regulate Commerce, 1887, had stipulated

The Hepburn Act, 1906^0

lightly by the courts unless discrimination could be proved 
g and discrimination was most difficult to establish.
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commission had been established to hear complaints of viola
tions of the Act and to issue cease and desist decrees if
rate practices were found to be unlawful. The commission
also prescribed maximum reasonable rates in those instances
where a decision was made in favor of the plaintiff. Al
though its rate setting authority was limited to prescrip-

lation would be founded had been established.
Commission was without authority to specify the actual rate
to be charged.

The Interstate Commerce Commission was unchallenged in
its maximum rate setting practice until 1896. From 1887 to

The authority of the
to set maximum rates was first questioned in the Cin-I.C.C.

Interstate Commerce Commission case in 1896. A year later
the Supreme Court effectively divested the Commission of its

powerless to determine rates.that the I.C.C.Case, was

11Lock1in, Economics of Transportation, 216.P-

limited authority by finding in the "Maximum Freight Rate 
,.13

Cincinnati, New Orleans and Texas Pacific Railway 
Company v. Interstate Commerce Commission, 162 U.S. 184,196.

1 o Interstate Commerce Commission v. Cincinnati, New
Orleans and Texas Pacific Railway Company, 167 U.S. 479.

cinnati, New Orleans and Texas Pacific Railway Company v.
12

tion of maximum rates, a precedent on which later rate regu-
Still, the

1897, the Commission ruled on 168 formal rate cases and pre
scribed maximum rates in 68 of them.^^
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duced the hearings held by the commission to a mere formality
be refusing to accept the findings of the agency as final
evidence.

legislative attempt to move the

relegated by court decisions. In addition to empowering the
Commission with the right to prescribe maximum rates, the

ports of the carriers and to administer a uniform system of
The Act also provided for the employment ofaccounts.

agents in order to enforce compliance with reporting require
ments .

The Hepburn Act also strengthened the Commission by
making the Commission's orders binding upon the carrier

Provisions for levying fines furtherwithout court action.
encourages compliance with commission orders. Pegrum’s re
view led him to conclude that:

"The interpretation of the Hepburn Act by 
the Supreme Court clearly demonstrated the 
fact that the Interstate Commerce Commis
sion had become established as a full 
fledged administrative tribunal and that

The Hepburn Act was a

Hepburn Act authorized the Commission to require annual re-

Instead the Court insisted on reviewing all evi
dence, both old and new."^

Later in the same year, in the Interstate Commerce Commis-

l^charles F. Phillips, Jr., The Economics of Regulation: 
Theory and Practice in the Transportation and Public Utility 
Industries (Homewood, Illinois: Richard D. Irwin, Inc. , 
1965), p. 450.

I.C.C. from the position of impotency to which it had been

sion v. Alabama Midland Railway Company case, "the Court re-
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the Court.intended to support that
position."15

The Commission's control over rates was strengthened in
1910 by the Mann-Elkins Act. The Act authorized the Commis
sion to declare a 120 day moratorium on proposed changes in
railroad rates. During this period the Commission was to
decide the legality of the proposed changes. The moratorium
could be extended an additional six months if necessary to
properly evaluate the proposed rates. Perhaps the most per
tinent consequence of the Mann-Elkins legislation was that
the burden of proof as to the reasonableness of the new
rates was placed on the railroads.

Prior to the Mann-Elkins Act, the Commission had been
limited to determining the reasonableness of existing rates.
Shippers suffered from this procedure because they were
forced to pay unreasonable rates in some instances for sig-

The reparation process was notnificant periods of time.
equitable either for often the rate increases were passed

to the public and a rollback in rates did not compensateon
those who paid them.

Mann-Elkins Act of 1910^^

1^Dudley F. Pegrum, Public Regulation of Business 
(Homewood, Illinois: Richard D. Irwin, Inc., 1959), p. 553.

■^Mann-Elkins Act, 36 Stat. 539 (1910) .
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The Rate Base

The previous discussion has been limited to legislation
affecting freight rates charged by carriers.
current action taking place which was more directly related
to the financial aspects of the transportation industry.
These actions concerned the determination of
of return for a common carrier and the rate base to which it
applied. The rate of return allowed limits the freight
rates and vice versa. the rate base upon which theToo,
rate of return is applied indirectly affects freight rates.
First, emphasis is given to the development of thought rela-

One familiar with the characteristicstive to the rate base.
of the rate setting procedure for the motor carrier industry
may well question the relevancy of the rate base discussion,
i.e., a rate base is not used,
the motor carrier industry.
contributions to the study of capital costs to motor car
riers to be gleaned from the rate base evolvement.

Freight rates of common carriers are set so that the
fair return on in-

one realizes that a defini-Immediately,vested capital.
tion of fair return is required for the system to be im-

the rate base to which the fair return isAlso,plemented.
Regulatory literature is reapplied must be delineated.

plete with discussion relative to the proper rate base to

average carrier is expected to earn a

There was con-

a "proper" rate

per se, in setting rates in
Still, there are meaningful
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Phillips lists nine
The examination of the rate

base development is here limited to events which are thought
to have consequential effects regarding the cost of capital
in the motor carrier industry.

In 1898, Supreme Court Justice Harlan propagated the
Ames case. The case

was founded on the contention by the plaintiff that freight
rates set by Nebraska’s Board of Transportation were confis-

In rendering the opinion of the Court, Justice Har-catory.

Ian made the following statements:

"18

Justice Harlan went on to specify various measures
which might be included in determining fair value. Years

Justice Frankfurter referred to Harlan's fair valuelater,

"fair value doctrine"

17 _Phillips, Economics of Regulation, pp. 216-217.
1®Smyth v. Ames, 169 U.S. 466 (1898).

in the Smyth v.

implement the ratemaking procedure,
1 7 different rate base concepts.

"The corporation may not be required to 
use its property for the benefit of the 
public without receiving just compensa
tion for the services rendered by it. 
How such compensation may be ascertained 
and what are the necessary elements in 
such an inquiry will always be an em
barrassing question . . .

We hold, however, that the basis of 
all calculations as to the reasonable
ness of rates to be charged by the cor
poration . . . must be the fair value 
of the property being used by it for 
the convenience of the public."18
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components as a

value declaration fomented many legal debates as to whether
original cost, reproduction cost, market value or some other
measure constituted fair valuation. The important point to
note is that the rate of return required by investors in
the transportation industry was given little consideration
in setting the rate base. This lack of concern for the
financing aspects of regulated industries has, in this
writer’s opinion, contributed to the instability, perceived

transportation industry.

The legisla

tive intention was to provide the Interstate Commerce Com
mission with a means of testing the reasonableness of exist-

The Commission was requireding and proposed railway rates.
to compile a detailed report of "each piece of property used
and useful for common carrier purposes: the original cost

tion less depreciation, the methods by which these costs
were obtained, and all other values and elements of value

The

wl9"hodge podge.

or actual, of certain modes of public service, i.e., the

In the interim, the fair

21 and the methods of valuation that were employed."

to date, the cost of reproduction new, the cost of reproduc-

Early debate concerning the proper rate base led to 
the enactment of the Valuation Act of 1913.20

19Federal Power Commission v. Hope Natural Gas Company, 
320 U.S. 591 (1944).

^valuation Act, 37 Stat. 701 (1913) , 
a (1964).

21pegrum, Public Regulation of Business, p. 555.

49 U.S.C. sec. 19
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property value reports were to be used as evidence in the
ratemaking process.

Rate of Return

"While the property valuation problem has received too
re-

Although the rate base received con
siderable attention after the Smyth
only superficial effort was made towards determining a pro-

This inaction actually negated a lot ofper rate of return.
the effort to establish a rate base since the two concepts
must be compatible. The first attempt to determine a fair
return resulted from Wilcox v. Consolidated Gas Company in

An examination of the court opinion would lead one to1909.
believe that investor's requirements was a salient criterion

The court purported that a fair return con-in ratemaking.
sisted of a return on invested capital plus a return for
risk.

"There is no particular rate of compen
sation which must in all cases and in 
all parts of the country be regarded 
as sufficient for capital invested in 
business enterprise. Such compensation 
must depend greatly upon circumstances 
and locality; among other things, the 
amount of risk in the business is an 
important factor as well as the locality 
where the business is conducted and the 
rate expected and usually realized there

much emphasis, determination of the rate of return has 
ceived too little.

2 2Phillips, Economics of Regulation, p. 261.

v. Ames case in 1898,
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..23

Though not specifically identified as such, the court
said that a firm should be allowed to earn its cost of capi
tal . As courts and regulatory bodies are wont to do, how-

Un-
fortunately, what regulatory agencies conclude to be a fair
rate of return may be significantly different from the in
vestor 's evaluation. It should also be emphasized that when
the court used the term risk, it referred to the risk of

The concept of risk due to deviation of earningsfailure.
from the expected earnings was not the intent of the court.

today, the court's reference to theAlso,
have to be interpreted nationally. Capital markets are not
constrained by geographical limitations.

The railroads which had been government operated during
World War I were returned to the private sector following

Consolidated Gas Company, 212 U.S.

The Transportation Act of 1920 
(Esch-Cummins Act)24

upon investments of a somewhat similar 
nature with regard to the risk attending 
them . . . One who invests his money in 
a business of a somewhat hazardous char
acter is very properly held to have the 
right to larger return without legisla
tive interference than can be obtained 
from an investment in Government bonds 
or other perfectly safe security . . .

"locality" would

ever, the court "decided" what that rate should be.

22Wilcox v.
49 (1909).

^Transportation Act, 1920, 41 Stat. 456.

19, 48-
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the war.
turn of the railroads and in addition updated the means of
regulation in the transportation industry.

The Act established the so-called Rule of Rate Making.
The Act was incorporated into the Interstate Commerce Act
of Section 15a. The Rule of Ratemaking was derived from the
following,

„25

During the first two years following the Act, however,
Congress prescribed five and one half percent as a fair re-

to add up to one half of one
percent for property improvements. The Act also provided
the I.C.C. with authority to set minimum freight rates.
Such provision reflected a shift in emphasis from competi-

A similar emphasis wastion to stability in the industry.
to be exhibited later in the motor carrier industry.

Regulation of railroad security issues was required of
Though some states had enacted leg-the I.C.C. by the Act.

islation dealing with the regulation of railroad securities,
the Act gave exclusive jurisdiction to the Commission.

"In the exercise of its power to prescribe 
just and reasonable rates the Commission 
shall initiate, modify, establish or adjust 
such rates so that carriers as a whole . . . 
will . . . earn an aggregate annual net rail
way operating income, as nearly as may be, to 
a fair return upon the railway property . . .

The Transportation Act of 1920 authorized the re

turn, but allowed the I.C.C.

^Transportation Act, 1920, 41 Stat. 456.
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The provisions of the Transportation Act of 1920 were
amended and modified many times. The provisions of the Act

interwoven throughout regulatory legislation for manyare
years to come. The rule of ratemaking made the goal of a
fair return on railway property a national policy. The Act
did little, however, to aid the determination of fair re-a
turn and the rate base was to be determined largely by the
mechanics of the Valuation Act of 1913.

in 1923, an extension of the legal philosophyLater,
expounded in the Consolidated Gas case was rendered in

PublicBluefield Water Works and Improvements Company v.
Service Commission of Virginia.

"A public utility is entitled to such rates 
as will permit it to earn a return on the 
value of the property which it employs for 
the convenience of the public equal to that 
generally being made at the same time and 
in the same general part of the country on 
investments in other business undertakings 
which are attended by corresponding risks 
and uncertainties; . . . The return should 
be reasonably sufficient to assure confi
dence in the financial soundness of the 
utility and should be adequate, under ef
ficient and economical management to main
tain and support its credit and enable it 
to raise the money necessary for the proper 
discharge of its public duties."26

26Bluefield Water Works and Improvements Company v.
Public Service Commission of West Virginia, 262 U. S. 679, 
692-93 (1923) .
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Perhaps it should be added that the
gravity of these court decisions is also questionable. One
would conclude from reading the various court decisions
concerning rates of return that adequate weight had been
given to investors' requirements in determining the finan
cial needs of a regulated business. In fact, Phillips has
grouped the court decisions on rates of return into two
broad standards: (1) cost of capital - the rate of return
enabling a company to attract capital on terms that will
maintain its credit standing, protect its financial sound
ness and maintain the integrity of its existing investment,
and (2) comparability of earnings - the rate of return to

that consideration
of the investors1 required compensation has often been

Bonbright has adroitly statedtruncated by other matters.
that there is an If uncertain relationship between the sup
posed principles of rate of return determination . . . and
the considerations that actually lead commissions to allow

27 263.
267-268.pp.

Rates

Court Decisions."27

Phillips, Economics of Regulation, p. 
28T, . , Ibid., 
29

It seems, however,

"Since the Bluefield case, little has been added by

James C. Bonbright, Principles of Public Utility 
(New York: Columbia University Press, 1961) , p. 281.

equity owners should equal returns on other investments of
2 8 equivalent risk.

whatever rates of return they do allow in specific rate 
.,29 cases.
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Summary of Public Regulation Up to 1935

The intent of this composition is to demonstrate the
evolution of the Interstate Commerce Commission as the regu
lator of interstate common carrier freight rates. Such re
gulation has a direct bearing on the earnings of regulated
carriers and thus affects their market valuations from
whence the cost of capital is derived.

The philosophy of the courts and regulatory commissions
towards the financial aspects of a regulated business has
been presented by emphasizing the financial components of
court decisions and regulatory practice. It should be

sions relative to freight carriers during this era was
directed towards the railroads which were the dominant trans
portation force in this period. A foundation of regulatory
control had been laid for motor carriers,
such regulation was extended to the motor carrier industry
in 1935.

The Motor Carrier Act of 1935

Federal regulation of motor carriers began in 1935 with
the passage of the Motor Carrier Act which was to become
Part II of the Interstate Commerce Act in 1940. Much debate
preceded the passage of the Motor Carrier Act concerning the
mode of regulation to be utilized in regulating the industry.

nonetheless, and

noted, however, that almost all legislation or court deci-
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Two avenues of regulation were available—antitrust laws or
the Interstate Commerce Commission. Perhaps the decision
to regulate through extension of the power of the I.C.C. re
sulted from the need to curb competition among motor car-

to stimulate competition. The motor carrier industry was
characterized in its early stages of development by a signi
ficant lack of financial sophistication. Many carrier oper
ators were extremely short-run oriented--interested in pay
ing current bills and putting food on the table. The short-
run orientation of the industry degenerated into a rate-cut
ting war which seriously depressed profits. It is not sur
prising , that the earliest decisions of the I.C.C.therefore,
relative to motor carriers dealt with proposed reductions in
rates and in general with the financial stability of the
industry.

troduced an amendment to the Interstate Commerce Act which
set forth the objectives of federal regulation of motor car-

The Declaration of Policy began as follows: It isriers.

economic conditions among such carriers . .
tor carriers in such manner as to develop and maintain sound

,.30

riers whereas the primary intent of the antitrust laws was

3°Federal Coordinator of Transportation, Regulation of 
Transportation Agencies, Senate Document 152, 73d Congress, 
2d Sess., 1934 (Washington: Government Printing Office, 
1934), p. 350.

courage and regulate interstate and foreign commerce by mo-
hereby declared to be the policy of Congress to promote, en-

In 1934, the Federal Coordinator of Transportation in-
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In the report to the Interstate Commerce Commission,

The requirements of in
vestors was also explicitly recognized in the report:

Regulation of the financial aspects of the motor car
rier industry has passed through several phases since the

Levine has differentiatedpassage of the Motor Carrier Act.
various financial considerations in the industry into time

The followinglation of revenue needs of motor carriers.
exposition draws heavily from the content of Levine's study.

23.
23.

periods in an excellent study of the evolvement of the regu-
33

... so long certainly as private 
capital is the mainstay of the trans
portation system, the public interest 
requires conditions which will enable 
the carriers to maintain good credit. 
Loss of investment means wasted human 
effort, and the effect of such waste 
permeates the entire community. More
over, financially weak carriers are 
bound to become poor servants. Good 
equipment, good facilities, and good 
service cannot be maintained indefi
nitely without financial stability."32

31Federal Coordinator of Transportation, op. cit. , p.

32 .Ibid., p.
33New England Motor Carrier Rates 8 M.C.C. 287, 328 

(1938) cited by Harvey A. Levine, "A Historical Analysis of 
the Criteria to Determine the Revenue of Motor Common Car
riers, " I.C.C. Practitioners Journal, XXXX (January-Febru
ary, 1973), p. 162.

"sound economic conditions" were interpreted to be "finan
cial stability and good credit. "3^
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Cost Evidence (1935-194 3)

Contrary to inflation problems of today, early finan
cial regulation of motor carriers focused on excessive re
ductions in freight rates. There were no barriers to entry
in the industry and many operators charged rates which often
did not cover costs. "Prior to the establishment of regula
tion, established carriers were frequently complaining of

On the sur
face it seems peculiar that an operator would fail to charge
rates covering his costs especially when most costs of motor
carriers are variable costs—costs which are more visible
than the fixed costs characteristic of the railroads. It
must be remembered that many of these operators were con
cerned only with generating a cash flow sufficient for the

The problem of ruinous rate cutting was compounded byday.
the fact that the marginal cost of the return trip to the
motor carrier was almost nil. The truck had to return to

Any revenue generated from freight car-its base station.
ried on the return trip was "profit." Carriers were prone
to offer very favorable rates on their return trips rather

than

34d. Phillip Locklin, Economics of Transportation 
(Homewood, Illinois: Richard D. Irwin, 1966), p. 668.

"run empty." The problem, of course, was that the

ruinous rate cutting, particularly by new and inexperienced 
operators who were ignorant of real costs.
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backhaul for one carrier would be the fronthaul for another.
Such destructive competition fomented the unstable charac
terization of the motor carrier industry.

The earliest cases considered by the Commission after
the passage of the Motor Carrier Act stemmed from carriers'
attempts to reduce rates. The cost evidence era was estab
lished when the I.C.C. refused to allow a change in the
rates unless proper cost evidence was submitted justifying
the change, i.e., in the case of a rate reduction, the car
rier had to demonstrate that the revenues would be suffi
cient to cover all costs. How much revenue should exceed
costs received little emphasis, however, since there was not
a consensus regarding rate of return.

A significant event during this period was the forma
tion of ratemaking conferences within operating territories.
Such conferences helped to equalize rates within an opera-

Proposed rate changes were submitted byting territory.
the Conferences made up of member trucking firms in common

The subscribing members abided byoperating territories.
The conferences providedthe decision of the Conference.

stability in a heretofore unstable industry. The ob-some
jective during the so-called cost evidence period is best
represented by a statement of the Commission in prescribing
minimum rates for the New England Motor Rate Conference.

. . so that a limit may be set to destructiveII
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The 93 Percent Operating Ratio (1943-1965)

Wartime pressure in the 1940's prompted carriers to
begin seeking rate increases rather than reductions. The
Interstate Commerce Commission soon found it necessary to
shift its position of insuring adequate revenues of motor

limiting nature. For the first time,
serious consideration was given to the return by
motor carriers.

The revenue need of all regulated industries was given
a boost in emphasis by the expressed philosophy of the court
in the Federal Power Commission v. Hope Natural Gas Company
case alluded to in the introduction to this study. Though
the court's opinion was a veritable reiteration of the
findings in the Wilcox Gas Company case and the Bluefield
Water Works and Improvements case, regulatory philosophy was
duly influenced then and now by the findings in the Hope
Natural Gas Company case.

"From the investor or company point of 
view, it is important that there be

35Levine,

carriers to one of a

competition and a foundation provided upon which reasonably 

stable and remunerative rates may be gradually established."35

"needed"

"Historical Analysis," p. 162.
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fixed assets with corresponding fixed expenses, motor car
rier operations required relatively small fixed investment.
When it was suggested that return on investment be used in
computing allowable freight rates, motor carrier officials
objected with concurrence amongst regulators. Motor carrier
officials feared that regulators would not be willing to
approve the rates of return necessary when applied to the
relatively small investment base to provide sufficient re
venue for their operations.
carriers’ rationale . . . identified trucking as a low fixed

investment industry and felt that since the principal risk

is more related to operating costs than to fixed investment,

a more appropriate revenue

standard than the ROI.

The operating ratio, the ratio of operating expenses

to operating revenues, has been employed in the motor car

rier industry in lieu of a suitable rate base. The use of
such a concept follows from the fact that motor carrier
operations are characterized by generation of large revenues

relatively small investment.

"Historical Analysis," p. 162.

"The public utility industries in which 
many regulatory practices were first 
formulated were, at least historically, 
relatively risk free. As a result, 
regulation could ignore the possibility 
of losses and concentrate on profits.

on a

o 7'Levine,

the OR [operating ratio] was
„37

"The Commission accepted the
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The rationale of the operating ratio as a ratemaking
device has been seriously questioned. Knappen expressed

. . the operatingthe following opinion of the measure: tt

far from being a simple, accurate and easy gauge ofratio,

This writer does not take the position that the opera
standard but rather that it is an

J. Peck and J. R. Meyer,

When regulation was extended to the 
more competitive transport sectors of 
motor trucking and buses, the economic 
character of these industries required 
some explicit recognition of risk. In 
this context the operating ratio was 
evolved, utilizing as a regulatory 
standard of reasonable profits the 
ratio of expense to gross revenue.

The rationale of the operating ratio 
primarily insures that short-run, un- 
forseen developments do not result in 
costs approaching or exceeding revenues 
so as to sharply reduce or eliminate 
profits. This arises in motor trucking 
and bus transport for two reasons: 
first, both expenses and revenues show 
relatively large year-to-year changes; 
second, the gap between revenues and 
operating expenses is extremely small. 
This last arises from the fact that 
capital is a small part of the total 
production process."38

ting ratio is not a

Laurence S. Knappen, "Transit Operating Ratio - 
" Public Utilities Fortnightly, LI (June, 1953)

the proper margin of earnings, is, in fact, no gauge or
39standard at all."

38M. J. Peck and J. R. Meyer, "The Determination of a 
Fair Return on Investment for Regulated Industries," Trans
portation Economics (New York: National Bureau of Economic 
Research, 1965), p. 206.

39
Another View, 
p. 492.
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unnecessary and inaccurate gauge of the earnings needs of
motor carriers. The operating ratio is unnecessary because
any operating ratio can be converted to a rate of return
regardless of the smallness of the investment base. The
convertibility of the operating ratio to a rate of return
measure was explicitly recognized in a Civil Aeronautics
Board investigation of revenue need in the airline industry
in 1960. Testimony was given by airline witnesses in favor
of adopting the OR as the rate setting device for the in
dustry.

In a footnote related to the above statement, an
example representing the relationship between the operating
ratio and return on investment was given.

40General Passenger Fare Investigation, 32 C.A.B. 291 
(1960), pp. 294-295.

"The margin of return or all-expense opera
ting ratio and the rate of return on in
vestment for the same enterprise are mathe
matically related by and through the rate 
of capital turnover. As one witness ex
pressed the relationship, if the investment

"The carriers' proposal to measure earnings 
by the operating ratio or its complement, 
the return margin, was considered but re
jected. That proposal is bottomed upon 
the contention that it would be more con
sistent with the economics of the air trans
port industry to set the return to capital 
at a percentage of total revenues rather 
than, as under the rate-of-return standard, 
at a percentage of capital invested.
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The operating ratio (OR) described above is the all expense
operating ratio or after-tax operating ratio. The OR measure
which is used in the motor carrier industry is a before-tax

Still, it can readily be shown that any operatingstandard.
ratio can be converted to a rate of return quantity if op
erating revenues and the relationship between such revenues
and operating expenses can be forecasted (in other words,
forecast the operating ratio that would be used).

OR =

Net Operating Income = (1-OR)(Sales)

Return on Investment^

Return on Equity =

The use of the operating ratio is a facade, though
perhaps historically necessary^ to allow motor carriers to

Explicit
recognition of required high rates of return for motor

295.

Operating Expenses
Operating Revenues

(NOI-I) (1-Tax Rate) 
Investment Base

41General Passenger Fare Investigation, p.

is twice the annual revenues (a capital 
turnover' of 0.5) and the margin of re
turn is 20 percent (an all expense opera
ting ratio of 80 percent), the rate of 
return would be 10 percent."41

where I = interest 
or •
(NOI-I)(1-Tax Rate) 

Equity

earn the high return required by the industry.
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carriers has not been acceptable to the public nor to regu-
11

car-
rier industry may have been

tors for the risks involved.
The operating ratio is an inaccurate measure of the

earnings needs of motor carriers because the capital struc
ture of the average motor carrier is not considered. The
operating ratio has historically been computed on a before
interest and tax basis in the motor carrier industry. This pro
cedure not only does not take into consideration the capital
structure of motor carriers, but has contributed to the lack
of financial acumen in the industry.

The operating ratio has not proved overwhelmingly suc-
The 93 percent ratio hascessful as a ratemaking device.

been the most commonly used of several operating ratios but,

Only an occasional
objection to the operating ratio was expressed to the blind

mathematical formula and until 1962 there
little indication of change when the I.C.C. stated thatwas

Determination of a Fair Return," p.II 205.
43Levine, 163.P.

latory commissions. "... the historical explanation for 
1the use of the operating ratio approach in the motor

a reluctance to directly set a

allegiance to a

42Peck and Meyer,

rate of return sufficiently large to compensate the inves-
..42

"Historical Analysis,"

unfortunately, "no economically sound basis was given for 
arriving at the desired ratio level.
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II an im

mutable standard . . and later in 1963:

"45

identified certain data relative to representative carriers
that should be submitted as evidence in rate proposals.
Such data included the following:

1)
2)
3)
4)

5)

165.

I.C.C. 
P«

Levine,

ratios of net income before and after income 
taxes to net worth.
ratios of net carrier operating income to 
total carrier operating revenues.
ratios of net income before and after income 
taxes to total carrier operating revenues, 
ratio of net carrier operating income to 
book value of carrier operating property 
plus net working capital.
ratios of net income before and after income 
taxes to net book value of carrier operating 
property plus net working capital.46

. . we do not regard such an operating ratio as
,.44

During the period, 1964-1967, the I.C.C. specifically

"While we have found in numerous motor 
carrier general increase cases that an 
operating ratio of 93 percent appears 
to be reasonable, we will expect in the 
future, where operating ratios are used 
as a criterion of revenue need, that 
evidence of the expense items of repre
sentative carriers . .^. will be given 
in more detail . . .

44General Increases, Eastern Central Territory 316 
I.C.C. 467, 481 (1962) cited by Harvey A. Levine, "A Histor
ical Analysis of the Criteria to Determine the Revenue of 
Motor Common Carriers," I.C.C. Practitioners Journal, XXXX 
(January-February, 1973), p. 164.

4^General Increases Transcontinental 319 I.C.C. 792, 
803 (1963) cited by Harvey A. Levine, "A Historical Analysis 
of the Criteria to Determine the Revenue of Motor Common 
Carriers," I.C.C. Practitioners Journal, XXXX (January-Febru
ary, 1973), p. 164.

46T„,r,-_ "Historical Analysis," p.
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The I.C.C. had not extended its evaluation of revenue
need to an analysis of cost of capital of representative

progressing in that direction. Finally,
emphasis began to be placed on the right hand side of the
balance sheet. In 1965, a U.S. Court of Appeals held that:

II

The Cost of Capital (1967- )

Under pressure from both the courts and carriers to
delineate specifically the evidence of revenue need to be
submitted for rate proposal evaluation, the I.C.C. issued a

48comprehensive order generally referred to as the Big Order.
Levine has chronologically defined the era from 1967 to the

The following require
ment was included in the so-called Big Order:

carriers but it was

. . . a just and reasonable rate is one 
that assures that all the enterprises 
legitimate expenses will be met, and that 
enables it to cover interest on its debt, 
pay dividends sufficient to attract in
vestors and retain a sufficient surplus 
to permit it to finance down payments on 
new equipment and generally to provide 
both the form and substance of financial 
strength and stability.

present as the Cost of Capital period of analysis of revenue
4 9 need in the motor carrier industry.

47D. C. Transit System, Inc. v. Washington Metropolitan 
Area Transit Commission 350 F2d 753, 778 (1965).

4 R Interstate Commerce Commission, Statement of Policy, 
Motor Carrier General Rate Increase Proceedings (Washington: 
I.C.C., April 28, 1967, as amended on August 10, 1967) .

49Levine, "Historical Analysis," p. 167.
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To comply with the order when submitting rate proposal

The
Interstate Commerce Commission has continued to emphasize
the need for capital cost information in the following years
but has been reluctant to specify a rate of return necessary
to meet capital requirements. In ruling on a rate proposal
in 1969,

The Commission did notequity as a minimum criterion.
specify how it arrived at such a rate nor did it confine

The revenues of the carriers request-itself to this rate.
ing rate hikes were estimated at three different rates: 10,

and 14 percent return on equity. Yet, the Commission12,

168.P-

50I.C.C., Big Order.
51Levine, "Historical Analysis,"

" . . • respondents shall produce evidence 
of the sum of money, in addition to opera
ting expenses, needed to attract debt and 
equity capital which they require to in
sure financial stability and the capacity 
to render service. This evidence should 
include, without limiting the evidence 
that may be presented, particularized 
reference to the respondents' reasonable 
interest dividend, and surplus require
ment; and experienced, projected and 
needed rate of return on depreciated in
vestment in transportation."50

the Commission designated a 10 percent return on
52

52Increased Rates and Minimum Charges, within, from, 
and to the South 335 I.C.C. 77, 105 (1969).

requests, "analysis would have to go beyond operating cost 
coverage and include capital cost considerations."51
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did not take a definitive position as to what it considered
an allowable rate of return. Later in 1969, the I.C.C.
moved even closer to cost of capital analysis when it began
to take cognizance of the fact that regulated companies such

non-regulated companies as well as regulated companies. The
concept of risk, an inherent component of cost of capital
analysis, was also introduced as a critical criterion.

order specifying a procedure for calculating needed revenue

as motor carriers competed in the capital markets against

"The financial and economic testimony demon
strates that financial conditions of the 
carriers operating in the southwestern ter
ritory is such that the carriers cannot 
freely and economically attract debt and 
equity capital which they require to in
sure the financial integrity of their busi
nesses. Many of these carriers do not pay 
dividends and generate capital internally. 
Others are required to pay a premium over 
the going rate of interest in order to se
cure the necessary funds. It is clear that 
the motor carrier industry does not present 
a very attractive investment opportunity 
based on their past financial results and 
that they have difficulty attracting capi
tal. The ratios of net income after taxes 
to revenues, net worth and net investment 
sank to new lows, substantially below the 
ratios produced in more stable and lower 
risk industries."53

In 1971, the Interstate Commerce Commission issued an

53Rate Increases and Charges, Southwestern•States , 335 
I.C.C. 361, 382 (1969).
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The order,
consisted of a detailed pro

cedure for calculating revenue plus a listing of the various
financial ratios that should be submitted as evidence in
rate hearings. Aside from the fact that the emphasis on the
various financial ratios required examination of the right
hand side of the balance sheet, the Order did little to
further financial development of the industry.

Very little has been accomplished since Ex Parte No.
MC-82 towards establishing the cost of capital as the basis
for ratemaking in the motor carrier industry. Carrier oper-

regulatory officials and shippers have been preoc-ators,
cupied with such matters as the wage-price freeze, teamster
negotiations, and proposals by transportation authorities
eliminating the barriers to entry in the industry. The need
for greater capital cost consideration has been increasing,

capital market.

"On the financial front, as of October 1, 
a total of nine new carriers have already 
gone public in 1973, in which a total of 
over 3.2 million new shares were sold. . 
a further shift toward greater public 
ownership of the industry out of the

54Interstate Commerce Commission, Ex Parte MC-82 Pro
posed New Procedures in Motor Carrier Revenue Proceedings 
(Washington: I.C.C., April 9, 1971).

more carriers are seeking access to the publichowever, as

to be used in motor carrier rate proposal cases, 
known as Ex Parte No. MC-82,4
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It is imperative that regulated firms be allowed to
earn their cost of capital, if they are to prosper and fur
nish adequate service to the consuming public. As an in
creasing number of motor carriers seek financing from cen
tralized capital markets, the industry and regulatory agency
must increase their knowledge and competency in the finan
cial realm. A prerequisite to meeting the financial needs
of the motor carrier industry is the acknowledgement by the
I.C.C. that although regulation may protect carriers from
operating competition, it certainly does not negate compe
tition for capital.

"Determination of a Fair Return,"
P.

hands of controlling stockholders into 
the public marketplace."55

55Clark, Dodge & Company, 1972 Financial Analysis of 
the Motor Carrier Industry (Washington, D.C.: American 
Trucking Associations, 1972), p. 11.

S^Peck and Meyer, 
201.

"Most importantly, a regulated firm buys 
its capital at prices set in economy
wide capital markets. Any return to 
investors persistently below those es
tablished in the capital markets for 
the nonregulated firms will eventually 
create difficulties in attracting capi
tal to the regulated firms and indus
tries. The process of regulation in 
a free enterprise economy, therefore, 
must include recognition of the fact 
that a regulated firm and industry will 
follow the trends of prices, wages, and 
profits in the rest of the economy."56
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Summary and Conclusions

Regulation of the motor carrier industry has been
greatly influenced by the precepts formulated for the public
supervision of other service-oriented industries. Prior to
the passage of the Motor Carrier Act in 1935, the Inter
state Commerce Commission had been established in 1887, pri
marily to regulate railroads. When the I.C.C. assumed the
role of overseer of the motor carrier industry, much of the
philosophy of railroad regulation was spontaneously trans
ferred to motor carriers.

Although railroads and motor carriers are the leaders
in the general freight transportation industry, there are

Railroading resignificant differences between the two.
quires a large amount of fixed investment and correspond-

Motor carrier operations, iningly large fixed costs.
contrast, require a relatively small quantity of fixed in-

These dif-vestment and costs are predominantly variable.
fering characteristics prevented the direct transferral of
the rate regulation concept developed for railroads to mo-

The development of the proper rate of return-tor carriers.
rate base concept of railroad regulation preceded the
genesis of motor carrier regulation by many years. The

absence of a large investment base in the motor carrier
industry, however, curtailed the adaptation of such a mecha
nism for determining freight rates for the industry. Yet,



65

the ideology of fair and adequate return did carry over to
motor carriers. Unfortunately, the fair return concept has
been cloaked in a Regu
latory agencies are (or try to appear to be) very conscious
of the public acceptance and approval of their decisions.
Consideration of public acceptance was a strong influence
on the I.C.C.'s decision to adopt the operating ratio mecha
nism as means of freight rate regulation in the motora car
rier industry. The use of the operating ratio obscures the
rate of return that is allowed in the motor carrier industry.
More importantly, camouflaging the allowed rate of return
has led to very little overt emphasis on the need for such high

rates of return. Such lack of emphasis has slowed the fi
nancial development of the industry.

One not familiar with actual practice of the regulatory
agencies and courts would conclude that regulated firms
capital costs have been duly weighed in setting freight

The courts have repeatedly expressed the opinionrates.

return commensurate to the return to investors in equal-risk,
The prejudice against the investor innon-regulated firms.

and few serious attempts have been made to determine an in
vestor's required rate of return when investing in the motor

Regulators are wont to point out thecarrier industry.
capriciousness of capital markets and yet, seldom have they

that investors in regulated industries should receive a

investor" framework has prevailed, however,

"consumer vs. investor" framework.

the "consumer vs.
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pondered the stimulus of regulatory behavior on the capital
' markets. what an ade
quate rate of return should be for the various regulated
firms often without consulting capital markets. Whether con
sumers have benefited from such an approach is debatable.

The lack of capital cost consideration in the motor
carrier industry was not of great significance in its fledg
ling years. Motor carriers were predominantly small, closely-
held firms and obtained capital primarily from retention of
earnings and local banking firms. The tremendous growth of
the industry has greatly expanded its capital requirements.
There has been a steady increase in the number of motor car
riers seeking funds in economy-wide capital markets. In or
der to effectively compete in the capital markets, motor
carriers must be aware of the cost of capital. Regulatory
agencies, i.e., the Interstate Commerce Commission, must be
willing to allow motor carriers to earn the average cost of

If the I.C.C. perceives the costcapital for the industry.
of capital to be too high and therefore required freight

then action should be taken to af-rates more than desired,
feet the investor's risk assessment of the industry. Assum
ing the risk-free required return is the same for all indus

try's cost of capital to differ from another.
Finally, it should be noted, particularly by regulators,

that the investor in a regulated industry is not forced to

Regulators have, therefore, "decided'

tries, it is the assessment of risk which causes an indus-
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accept the rate of return set for the firm by the regulatory
In capital markets, the price adjustment mechanismagency.

readily provides the investor his required return. Each
time that an agency of regulation sets a firm's rate of re
turn below its cost of capital, the capital market "price"
will be adjusted to the point where the yield to those who
wish to invest in the firm is equal to the required return,
i.e., the cost of capital.



CHAPTER III

Introduction

Estimates of the cost of capital in the motor carrier
industry are inferred here from financial data of twenty-two
publicly traded motor common carriers. Data of all but two
of the twenty-two firms listed in Appendix I have been ob
tained from Standard and Poor's COMPUSTAT tapes. Suppie-

secured from Moody's Transportation Manual.
A variation of the market valuation model used by

Modigliani and Miller which is described in the introductory
chapter is employed to facilitate the study. The function
of the model is to identify the cost of equity capital in

68

EMPIRICAL ESTIMATES OF THE COST OF 
CAPITAL IN THE MOTOR CARRIER INDUSTRY

"The single, most important point is that 
in order for an enterprise to be success
ful, its earnings should be above its 
Cost-of-Capital. We feel very strongly 
that the rates of the motor carrier in
dustry must be set at a level which al
lows them to earn above their Cost-of- 
Capital, and therefore, a determination 
of what that cost is should be made in 
connection with rate proceedings."^-

mentary data of C. W. Transport and Smith's Transfer were

-'•Clark, Dodge & Company, 1972 Financial Analysis of the 
Motor Carrier Industry (Washington, D.C.: American Trucking 
Associations, 1973), p. 13.
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the motor carrier industry during the period, 1963-1971.
Utilizing the derived estimates and a target debt ratio
characteristic of Class I and II motor carriers, an average
cost of capital for the industry is observed.

The Model and Description of the Variables

The foundation of the model is that the value of an
asset stems from the stream of earnings that it produces.

Likewise,

directed group of assets, is a reflection of the anticipated
stream of earnings from it. It is a difficult task to ef
fect a complete description of the factors which determine
the earnings stream of a firm.

the market value of a firm does not
necessarily possess the same characteristics as the earnings

Such factors as differentialflow to the business entity.
tax rates on dividends and capital gains, dividend policy,

ternal capital, legal restrictions, capital composition and
general economic conditions cause the divergence in the pat
tern of earnings flow to the investor from that of the firm.
Still the basic premise stands that the market value of the
firm is derived from its anticipated earnings stream what-

The actual valuationthe attributes are found to be.ever
of a flow of earnings will, of course, be affected by the
investor's preference or disdain for the peculiarities of

flow to those who "fix"

stages of firm and industry growth, a firm's access to ex-

the market valuation of a firm, an organized and

Too, the direct earnings
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the earnings flow of a particular business. Some distinc
tions of an earnings stream are universally perceived
whereas others may meet divergent reaction. For example,
the consensus is that the significant proportion of inves-

i.e., they view wide deviations from
the expected earnings flow with alarm. On the other hand,
the desired level of earnings retention is not so uniform

Modigliani and Miller caused quite a controversy in the
academic-financial world by advancing the hypothesis that in
a world of perfect capital markets, the expected earnings
stream was the sole determinant (given the required rate of
return of an investment in a particular risk class) of mar
ket valuation with one exception - the tax subsidy from the

Dividend policy and capital structure wereuse of debt.
held to be irrelevant except for the tax deductibility of
interest in determining the market valuation of a firm. The
arguments surrounding their contentions are well-chronicled
in financial literature and for the sake of brevity are not

The argument has not been resolved but M-M'streated here.
basic thesis has gained greater acceptance in recent years.

M-M characterized the market value of an unlevered firm
(no long-term debt) in the following manner:

= X(l-T) • (3.1)_1
Pk= su

tors are risk averse,

as a result of differential tax treatments.
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market value of the unlevered firm's equity
the required market return on equity capitalPk

T marginal (and average) corporate tax rate
expected earnings before interest and taxesX

X(l-T)

Since it is maintained that the employment of leverage
has no effect other than from the tax subsidy of debt, the
market value of a firm employing debt and preferred stock
can be represented by the subsequent equation:

(3.2)V = S + D + P

and the elements of the equation are defined as:

is capitalized at the rate,
due to the lesser risk involved

to the creditor than to the stockholder because interest must
be paid (assuming solvency) and as long as the firm has
taxable income, the tax subsidy will be achieved. The tax

market capitalization rate for the expected 
value of uncertain, pure equity earnings 
streams in risk class k.

the market's expectation of the long-run 
future, tax-adjusted earning power of the 
assets currently held by the firm.

iTD

= X(l-T)
Pk

+ 

1
Pk

1/i, which is less than 1/p^

S = market value of common equity
D = market value of debt
P = market value of preferred stock
i = required yield on long term debt in 

a given risk classification
= TD = capitalized debt tax subsidy

where Su

The tax subsidy stream, iTD,
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subsidy term reduces to TD and thus the value of a firm em
ploying debt is :

+ TD (3.3)V

The contribution of debt to the market valuation of the
firm is restricted to TD, therefore the tax subsidy element
can be combined with V with the following result:

(V-T D) (3.4)

can be estimated
now by regressing the market value minus tax subsidy term on
tax-adjusted earnings and other relevant market value deter-

The regression coefficient of the earnings variableminants.
generated in this process is the equity capitalization rate
since the effect of debt has been restricted to the valua-

The reciprocal of the earningstion side of the equation.
coefficient is equal, therefore, to the required market re

current Market Value of the Firm, V

The current market value of the firm, V, is derived from
the current prices of its outstanding securities in each year.

= X(l-T) 
Pk

= X(l-T) 
P k

The market capitalization rate 1/p^

+ aT X(l-T) + a2 AA + U

turn on equity capital, p^.
The model is represented by the following equation:

(V-TD) = ao
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The market value of equity is calculated by multiplying the
average outstanding common shares by the average price per
share in each year. The book values of debt and preferred
stock are used as proxies for these two sources of capital.
Only five of the twenty-two companies had preferred stock out
standing at any time during the studied period and therefore,
is of minor importance.

Most long term debt of the trucking firms is privately
placed and market quotations are difficult to obtain if at

the substitution of the book value measurement for
debt. The greatest support for the use of book value as
coincidental with the market value of debt lies in the fact
that almost all long-term debt of the sample companies is in
the form of a long-term loan from commercial banks. Too,
many of these long-term note obligations automatically adjust
to changes in the prime rate and provides parity of book

For instance, of Yellow Freightvalue and market value.
$25,000,000 wasSystem's $40,591,000 long-term debt in 1972,

secured through a revolving credit arrangement with several
banks at a rate of 3s% over the prime rate.

Although current debt is typicallymanner to long-term debt.
very large, it arises primarily from interline charges which

Such debt is held to bemust be paid within two weeks.

The debt component, D, is limited in the traditional

all, thus,
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"interest free" and is not included in the market valuation
measure.

ported taxes for each trucking firm in each of the examined
years.

T

and local income taxes where applicable. Though there are
wide variations in the computed annual tax rate, the mean
tax rate for the twenty-two companies over the nine year
period is 47%.

Tax-Adjusted Earnings, X(l-T)

The purpose of using the specified model is to infer
The market value of an equitythe cost of equity capital.

financed firm is based on an income flow void of the tax
In order to charactersubsidy provided by the use of debt.

ize such an earnings flow and the resulting market value,
the capitalized tax subsidy is subtracted from total market
value on the dependent side of the valuation equation. The
earnings flow must also be adjusted in order to eliminate
the addition to earnings arising from the tax deductibility

Marginal Tax Rate, T (assumed to be 
equal to the average tax rate)

 reported income taxes  
reported income taxes + net income + 

minority interest

The tax rate is computed in the following manner:

The marginal tax rate, T, is computed from annual re-

Reported income taxes are composed of federal, state
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Obv.iously, X (1-T) will not yield the earningsof interest.

stream of equity when the firm is utilizing interest bearing
debt.
rived from debt is subtracted from after tax earnings, Xp ,
the after tax returns to all sources of financing. The re
lationship is illustrated below:

where R = tax deductible interest

The change in assets is used as an indication of the
productive growth of the firm. The increase or decrease of
sales is also a viable measure of earnings potential but is

the value of the assets hasless stable than assets. Too,
particular significance in most regulated industries al
though of less importance in the motor carrier industry.

First Stage - Instrumental Variables

The most important component of the valuation formula
tion is X(l-T), tax adjusted earnings. Current market value

To faci
litate an accurate valuation model, the earnings variable

Xp = net income (including preferred dividends) 
and interest

as future earnings cannot be known with certainty.

Growth Variable, AA

rests upon investors valuation of expected earnings, however,

To reconcile the conflict, the tax subsidy, TR, de-

X(l-T) = Xp - TR
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must be forecasted as would an investor. A two stage re

gression model is implemented in order to reflect the condi

tion of uncertainty.

2Utilizing the Statistical Analysis System, current tax
adjusted earnings are regressed against several variables
hypothesized to be indicators of future earnings. The re
gression coefficients resulting from this procedure are used
to construct a forecasted value of the equity earnings stream
and this value is identified as X(l-T) in the second stage
regression of (V-TD) against the independent variables of
the second equation. The instrumental variables of the first
stage are:

dends, and an intercept term which proxies for the earning

assets of the firm.

AAGrowth Term,

The assumption is made that any increase in the assets
of a firm is for the purpose of enlarging the earnings
ability of the firm. The investor is often unaware of cur-

assumed in the study is the total asset change during the
In regulating the transportation industry,previous year.

2 Jo1ayn e Service, A User's Guide to the Statistical 
Analysis System, designed by Anthony James Barr and James 
Howard Goodnight (Raleigh, North Carolina: Student Supply 
Stores, North Carolina State University, 1972).

AA (growth term), debt, preferred stock, divi-

rent changes in assets, however, so the growth variable
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and expenses related thereto in set
ting freight rates.
not allowed in computation of rates of return. The problem
is compounded by the diversification of trucking firms into
non-regulated businesses. Despite the practice of the I.C.C.,
an investor requires a return on each dollar invested re
gardless of the form of assets which it finances. The growth
variable is calculated,
assets of the firm.

Various averages of the change in assets were attempted
in the study but none proved any more meaningful or stable
than the previous year's asset change. Ideally, an adjust
ment should be made for varying depreciation methods of the
firms in conjunction with the appropriate price level.

Debt

The debt variable is a proxy for expected interest, a
component of the earnings stream. Interest for the current
year could be used in forecasting earnings but due to the
retirement or addition to debt during a year on which inter

debt is anticipated to be a better measure on which to base
As previously explained, only long-forecasted earnings.

term debt is incorporated in the measurement.

ment in transportation"
Certain assets such as intangibles are

the Interstate Commerce Commission considers only "invest-

therefore, as changes in the total

est may or may not have been paid, total end-of-the year
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Preferred Stock

the stream of preferred dividends. Little use is made of
this form of financing by trucking firms and could be elimi
nated from the model without consequential effect.

Dividends

The level of dividends conveys significant information
to an investor regarding future earnings particularly when

stable dividend policy is pursued. For most firms in thea

sample, dividends/share have been very stable with an upward
trend throughout the period of analysis. Dividends are thus
included in the first regression stage as a basic indicator
of expected future earnings.

Constant

a determinant of earnings. It is assumed
that a larger stream of earnings will be produced by a lar-

This relationship generally is true for theger firm.
There are inter-firm differ-trucking firms in the study.

For

example, in 1972, Overnite Transportation produced tax-ad
justed earnings of $7,800,000 with $37,847,000 of assets
whereas Roadway Express generated $18,125,000 tax-adjusted

firm's assets as

ences, however, which tend to confound the issue.

The constant (intercept term) is a scale measure of the

As in the case of debt, preferred stock is a proxy for
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earnings with $132,023,000 assets. Overnite's stream of
earnings was 43% of Roadway's yet they employed less than
25% as much in assets. Overnite Transportation is a very
efficient motor carrier, however, and most firms require a
larger amount of assets to produce an equivalent earnings
stream.

Results of the First Stage Regression

The two stage regression approach is employed to obtain
consistency of the estimated values. It is hypothesized,
therefore, that the independent variables of the first stage
are uncorrelated with the disturbance term of the second

destage regression yet significantly correlated with the
pendent variable, X(l-T), of the first stage. The purpose
of the procedure is to eliminate or lessen the measurement

in estimating the true earnings of the firm. Theerror
question which follows then,
measured earnings be computed for the first stage regression.
Current year reported earnings are used in this procedure.
Several attempts to achieve

All ef-future earnings failed to yield tenable results.
forts at leading, lagging or averaging past, current and

Apparently, investors in the motor carrier industryings.

a more promising indication of

anticipated earnings proved fruitless in improving the re
lationship of the independent variables with measured earn-

is, in what manner should
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a very short time horizon with neither the past nor dishave
tant future weighing heavily on their decisions.

In the regression process each of the companies repre
sents an observation in each In other words there areyear.

twenty-two observations (companies) per year in each stage

of the two stage procedure. The predicted tax-adjusted

lation. Supplementary regressions consisting of the twenty-

furnished later as supportive evidence.
The results of the regression of the dependent variable,

X(l-T), on the independent variables growth, debt, preferred

assets is presented below in Table 3.
Although the true significance of the first stage re-

The level of dividends,efficients also prove interesting.

The
dividends variable is strongly significant in each of the

Dividends were least significant in 1970,sample years.
when tax adjusted earnings of all companies fell by 15 per
cent and total dividends declined by 20 percent - the first
decline in dividends of the combined companies in eight

years.

earnings of the first stage in each year is incorporated as

two company totals and individual company regressions are

an independent variable in the second stage valuation formu-

an indication of management's analysis of future earnings,
appears to be the primary indicator of future earnings.

gression is one of collective character, the individual co

stock, and dividends with the intercept term proxying for
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Table 3

Coefficients and Standard Errors of

Year GrowthConstant Debt

1963 . 90

1964 .91

1965 .93

.971966

.881967

. 921968

.981969

.561970

.911971

Preferred
Stock

First Stage Least Squares Regression of Tax-Adjusted 
Earnings on the Instrumental Independent Variables—

Twenty-two Company Observations

Divi
dends

0.22965
(0.206)

-0.03297
(0.193)

-0.05167
(0.182)

0.16411
(0.230)

0.12867
(0.357)
0.60273
(0.365)
0.00079 
(0.230)

2.04565
(0.721)

1.90000
(0.769)

-0.17550
(0.110)

-0.12910 
(0.087)
-0.10704 
(0.123)

-0.05553 
(0.058)
0.05181
(0.062)
0.0460
(0.048)
0.07450
(0.038)

0.00592
(0.072)

0.06131
(0.063)

-0.01112 
(0.033)
-0.00792
(0.034)
-0.0290
(0.016)
-0.08783
(0.049)
-0.09682
(0.037)

0.02946 
(0.021)

0.03476
(0.024)

0.03339 
(0.017)

0.01970
(0.025)

-0.06973 
(0.322)
-0.00301 
(0.286)

-0.09372 
(0.183)
-0.14122
(0.071)

-0.33428 
(0.543)

-0.06200
(0.223)

0.32824
(0.129)
0.08841
(0.128)

0.20968
(0.240)

3.24447
(0.459)
3.82138
(0.421)
3.60530
(0.400)
3.81773
(0.382)
2.79827
(0.521)
2.84242
(0.323)
3.36009
(0.244)
3.69521
(0.984)
4.87659
(0.419)

R2
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of the nine years indicating the positive relationshipseven
between the general asset level (size) and the company's
anticipated earnings. The constant term is particularly
significant in the latter two years of the study but of
minor importance in prior years except 1968.

The significance of the individual components of the
first stage equation is not the primary concern but it is
consequential that the variables behave, at least from 1967

in an expected manner.forward, The coefficients of deter
mination of the first stage indicate an adequate specifica
tion of the relationship of the dependent and independent
variables with the exception of 1970. An economic decline
coupled with an industry-wide teamster's strike seriously
dampened earnings of motor carriers in 1970. The model as
specified does not provide for such random shocks as these

but it takes little thought to reconcile theoccurrences
Using the regression coefficients of the firstsituation.

stage regression in conjunction with available financial
predicted tax adjusted earn

ings variable is constructed for each of the twenty-two ob

servations (companies).

Second Stage Results

Using the collective coefficients of the instrumental
variables from Table 3, anticipated tax-adjusted earnings

data of each of the companies, a

The constant term is positive, as one would expect, in
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is computed for each year of the study. The computed (pre
dicted) earnings is then incorporated in the valuation equation

The
results of the second stage regression are presented in

Table 4.

In the first three years of the study, 1963-1965, the
indicated by the rather

low coefficients of determination. A probable explanation
for this phenomenon is the scarcity of publicly listed motor
carriers on which to establish an industry valuation perspec
tive . In 1960, there were only thirty publicly traded motor
carriers. Table 5 provides historical data relative to the

public trading of the trucking firms in the study. The pub
lic offering dates of some of the firms is misleading for
much of the stock was closely-held and actual trading was
not consequential.

The valuation model appears appropriate in the latter
six years with the exception of 1970, which is expected. It
should be remembered that the primary variable of concern is

The earningsthe predicted tax-adjusted earnings variable.
variable is based on assumptions not necessarily shared by
all investors and one would never expect to construct a com
pletely accurate model of investor valuation based on cross

company data.
The purpose of this study is to provide estimates of

model appears to be misspecified as

as a proxy for an investor’s evaluation of earnings.

the cost of capital to motor carriers, therefore, the
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Table 4

Coefficients and Standard Errors of

Year Constant Predicted Earnings Growth

1963 .57

1964 . 52

1965 . 59

1966 . 81

1967 .79

1968 . 83

1969 . 75

1970 .77

1971 . 74

Second Stage Least Squares Regression of Market Value Less 
Capitalized Debt Subsidy on Specified Market Valuation 

Determinants Utilizing First Stage Predicted Tax- 
Adjusted Earnings--Twenty-Two

Company Observations

15.138
(4.96)

16.926
(3.84)

2.804
(3.76)

5.291
(8.86)

4.081
(1.58)

5.371
(2.33)

6.164
(2.89)

4.546
(1.73)

6.999
(2.36)

8.118
(1.34)

6.522
(0.90)

7.020
(1.09)

0.476
(1.38)

4.037
(0.85)

7.748
(1.10)

2.400
(0.72)

2.597
(0.99)

2.145
(1.27)

0.772
(0.95)

1.047
(0.74)

1.502 
(0.59)

0.828
(0.32)

1.537
(0.20)

0.854
(0.89)

-0.770
(0.72)

-0.842
(0.57)

-0.745
(0.95)

R2
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Table 5

Company

1966

1958
1963

1968

Significant Dates Relative to the Public Trading 
of the Common Stock of Twenty-Two

Class I, Common Motor Carriers

NYSE 
OTC 
NYSE 
NYSE 
ASE 
ASE 
ASE 
ASE 
OTC 
OTC 
OTC 
NYSE 
OTC 
NYSE 
OTC 
ASE 
NYSE 
ASE 
OTC
NYSE 
OTC 
OTC

Year 
Listed 

on 
Exchange

1971
1965
1956
1972
1960
1965

1965
1972
1964

Exchange
OTC

Year of
Original 
Public

Trading

Associated Transport 
Associated Truck Lines 
Carolina Freight Carriers 
Consolidated Freight Ways 
Cooper Jarrett 
C. W. Transport 
Eastern Freight Ways 
Eazor Express 
Garrett Freight Lines 
Gateway Transportation 
Lee Way Motor Freight 
McLean Trucking Company 
Navaho Freight Lines 
Overnite Transportation 
Roadway Express 
St. Johnsbury Trucking 
Smith's Transfer 
Spector Industries 
T.I.M.E.-D.C. 
Transcon Lines 
Werner Continental 
Yellow Freight System

Prior to 1960 
Prior to 1960 

1963
Prior to 1960 
Prior to 1960 
Prior to 1960 
Prior to 1960 

1964 
1960 
1962 
1960

Prior to 1960 
1962

Prior to 1960
Prior to 1960 

1963
Prior to 1960 
Prior to 1960 
Prior to 1960 
Prior to 1960 

1962
Prior to 1960
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regression coefficient of predicted earnings is the statis
tic of main interest. As explained earlier, the reciprocal
of the earnings coefficient should provide an estimate of
the cost of equity capital. Combining the cost of equity

The average cost of capital has previously been defined

maintain current stock price. The acquisition of new assets
must be evaluated at this required rate of return in order
to determine whether to acquire them. The relationships and
procedure for determining the average cost of capital given
the assumptions of the model are given below.

A firm employing common equity, preferred stock and
debt in its capital structure uses one or a combination of

sets of the firm. The total of the new assets must be met
by a corresponding increase in these three capital sources.
If the market value of the firm is equal toV=S + D + P as
previously defined, then the increase in the capital sources

be expressed in the following ratio relationship:can

1

The total of the ratios of the value of new equity, ASn , new
to the correspondingAD,

AP
+ AA

ASn 
AA

the three sources to finance any increase in the capital as-

as the minimum required rate of return on investment which

AD 
+ AA ~

will maintain the current market value of the firm, i.e.,

and debt, the average cost of capital can be estimated.

preferred stock, AP, and new debt,
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increase in assets must be equal to 1. Referring to the

primary valuation formulation, (3.3),

V + TD, it follows that

+ 1 (3.5)

where ASo

and, + (3.6)

If the current market value is to be maintained or in-
then so

The return on1.

the return on investment, or simply stated,stream,
(2) the change in the tax subsidy,

Continuing,

(3.7)

0, thento be equal toFor

iscapital, K,

(3.8)

AV
AA

AD = ASO 
A A

ASp 
AA

ASO 
AA

+ T— must also AA .

AA 
investment in the new assets is derived from two sources:

be equal to 1 and this
imum return allowable on the new assets or average cost of

AV
AA

K = Pk(l-T^)

AX(l-T) . 1 
AA p k

leads to the conclusion that the min-

= X(l-T)
Pk

= ASo , 
AA

- change in the market value of previously out
standing common shares of stock

AP AD
AA AA

T AD
1 AA

ASn
AA

— - 1Pk AA

(1) the change in the ratio of the tax-adjusted earnings
AX(l-T) 

AA
in the new assets, and
rp A D
AA*

A So AX(1-T)
AA AA

creased, then XZ must be >_ 1, so the minimum required rate 
of return is that rate which yields XZ =

+ 1= AX (1-T) . 1
AA pk

AD
AA
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Once the cost of equity capital is computed and if it

the overall cost of capital for the

for

carrier industry is inferred from the capital costs of

twenty-two representative Class I carriers. To provide an
overall cost of capital estimate for the industry the formu-

of the industry.
An examination of the coefficients of each of the valu

ation components is useful in evaluating the average cost of
The coefficients of thecapital derived from the model.

growth term are positive in six of the nine years. None of
the three negative coefficients is statistically significant.
Of the six positive coefficients, t-values indicate statis-

The reliabilitytical significance in 1966 , 1968 and 1970.
of the growth coefficient in 1970 is questionable. The year

of the poorest in motor carrier history and the mar

ket valuation of motor carriers certainly did not depend
The large t-value for the growth term inupon earnings.

implies a normalization of earnings approach on the1970,
part of investors during this low earnings period. The•gen
erally positive relationship between the market valuation of
motor carriers and anticipated earnings from additional

can be assumed that the firm is seeking to maintain the debt 
ratio represented by 42,AA
firm can be inferred by substituting the target debt ratio 

AD 
AA*
In this study, the cost of equity capital for the motor

was one

lation for K, above, is fitted with the observed debt ratio
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expected by the regression coeffi
cients of the growth variable.

If the market valuation of a going concern is derived
from the stream of earnings generated by its collective as-

one would suppose that the constant term would besets,
equal to zero.
tribute to the market value of the firm only through the
earnings stream which they generate unless one thinks that
the firm will fail and then the value of the assets takes on
a different meaning. The level of assets is not important,

therefore, except to the extent that the size of the earn
ings stream is indicated. Given that the earnings stream
is included in the regression equation as it is here, the
true value of the constant should be zero unless the size of

contributes to investor's per-
The ratio of theceived value of the motor carrier firm.

constant term to its standard error is positively signifi-
There may be a bias ofcant in all but years 1968 and 1971.

the study evidenced here due to the fact that all of the
publicly traded motor carriers are large relative to the

Twenty-one of the twenty-two companies in theindustry.
study were in the top fifty motor carriers of general

Still, thefreight (ranked by freight revenue) in 1972.
results are not conclusive for the two years in which the
constant term is not significant, the tax-adjusted earnings
of the sample companies ranked one and three, respectively,

assets is reflected as

In other words, the assets of the firm con-

the firm, in and of itself,
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relative to the nine year period. In these years it appears
that the expected earnings completely swamped the scale fac
tor as a market value index. It is also interesting to note
that the constant term is insignificant in both cases in the
year following an economic downturn in the previous year.

Turning now to the variable of primary interest, X(l-T),
the market's long-run expectation of

are
observed.
values indicate that the model does not identify the true

valuation-determinant relationships. the coefficientsToo,
of the earnings variable in these three years yields

In addi-
value for 1966 is substantial, the

coefficient of the earnings variable is not significant and

does not follow economic logic. A possible reason for such

results is the prominent lack of marketability of the
securities of trucking firms during these years. Although,
as indicated by Table 5, most of these carriers were publicly
traded prior to 1960, such trading activity was relatively
limited.
carriers of the study were listed on the American or New

In addition, the leading motor carrierYork Stock Exchange.

stocks advanced more than forty points on the Dow Jones In

dustrial Average Scale in 1967. These developments are

demonstrated by the regression coefficients of the predicted

an un-

or as computed, Xp-TR, 
tax-adjusted earnings, varied regression coefficients

In the first three years, 1963-1965, the R2

acceptably high estimate of equity capital cost.
2 tion, although the R

From 1963 to 1966, six of the twenty-two motor
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earnings variable beginning in 1967 which are all signifi

cantly positive with 1970 The prices of

ket in 1970.

pounded in the motor carrier industry by widespread Teamster

Union strikes. Though stock prices fell severely during the
year, the decrease was even greater in industry earnings.
Price-earnings ratios for some trucking companies actually
increased during the period which is an indication that in
vestors assessed the decline as temporary and looked forward
to future earnings.

In order to show the effects of the independent vari
ables given the assumption that the true value of the con
stant term is zero, the constant term is suppressed in the

second stage regression presented in Table 6. It should be

constant term is statistically significant when the unre
stricted equation is used.

In the restricted model, the earnings coefficient in
creases in every year, but the greatest increase correlates
with the years in which the earnings variable is insignifi-

This relationshipcant when the constant term is employed.

from their potential earnings and there is no particular
value in business assets separate from such earnings.

as an exception.

The economic slowdown during the year was com-
motor carrier stocks plummeted as did the general stock mar-

remembered, however, that in seven of the nine years the

supports the idea that the value of the assets is derived
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Table 6

Coefficients and Standard Errors of

Predicted.EarningsConstantYear Growth

 * .571963

_*1964 . 85

 *1965 .90

_*1966 .90

_* . 891967

.921968

.84_*1969

. 82_*1970

. 861971

Second Stage Least Squares Regression of Market Value Less 
Capitalized Debt Subsidy on Specified Market Valuation 

Determinants Utilizing First Stage Predicted Tax- 
Adjusted Earnings with Constant Suppressed— 

Twenty-Two Company Observations

5.035
(0.86)

3.067
(0.77)

3.632
(1.09)

3.065
(1.33)

8.677
(1.43)

6.934
(0.70)

7.493
(1.28)

4.485
(1.44)

8.145
(0.88)

1.878
(0.97)

1.586
( -85)

1.532
(0.65)

0.851
(0.32)

0.707
(0.98)

1.665
(0.28)

1.029
(0.83)

-0.558
(0.60)

-0.770
(0.76)

*-Years in which the constant term is significant in the 
unrestricted model.

R2
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The second stage regression coefficients of the earn-

to a
capital stock. The reciprocal of this capitalization rate
is the cost of equity capital which is the primary element
of this inquiry. Prior to examining the indicated cost of
equity capital estimates, however, the results of two sup
plementary regressions are tendered as supportive evidence.
While the primary regression is accomplished by regressing
the individual company data of twenty-two companies in each
year (each company represents one observation per year) with
twenty-two observations per year, the supplementary regres
sions entail only one observation per year.
of all the companies are totaled on a yearly basis and the
two-stage procedure is followed to provide cost of capital

Secondly, the two-stage procedure is applied toestimates.

the financial information on a company basis in each of the

The estimates yielded from regressing yearlynine years.

totals of the combined twenty-two companies are contained in

Tables 7 and 8.

Table 8 contains regression parameters relative to the
market valuation of the twenty-two motor carriers over the

The second set of coefficients in thenine year period.
lower panel is presented due to the lack of significance of

When the intercept is specified to bethe constant term.

ings variable as specified in the model represent the capi
talization rate at which earnings flow is converted

First, the data

zero, the coefficient of predicted earnings declines due to
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Table 7

Coefficients and Standard Errors of

Constant Growth DividendsDebt

.61

Table 8

Coefficients and Standard Errors of

Predicted Earnings GrowthConstant

.75

.93

Second Stage Least Squares Regression of Market Value Less 
Capitalized Debt Subsidy on Specified Market Valuation 

Determinants Utilizing First Stage Predicted Tax- 
Adjusted Earnings With and Without Constant Term— 
Yearly Observations of Twenty-Two Company Totals

-293.777 
(204.05)

6.577 
(25.28)

First Stage Least Squares Regression of Tax-Adjusted 
Earnings on the Instrumental Independent Variables 
—Yearly Observations of Twenty-Two Company Totals

13.024
(3.32)
8.854
(1.74)

Preferred
Stock

0.57
(1.66)

0.146(0.92)

4.833
(2.98)

-0.965
(0.13)

-0.009
(0.98)

-0.078
(0.17)

R2

R2
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the elimination of the negative intercept. Though the in
tercept term is not statistically significant, the negative
sign is appropriate if the size of the firm is a determining
factor in market valuation. A negative intercept as illus
trated in the model yields a higher capitalization rate of
earnings and a lower cost of equity capital. The growth
variable is not meaningful with or without the constant term
included in the valuation equation.

Turning to the second supplementary regression procedure,
mixed results are observed in Table 9 which accomodates the
first stage company data. The outcome of the second stage
analysis is presented in Table 10 with and without the con-

As one would expect, there is considerable vari-stant term.
ation among the various coefficients of the different com
panies, but there is also a remarkable stability demonstrated
particularly when the model is restricted in the second
stage.

The coefficients of the earnings variables in both
Tables 8 and 10 lend added support to the primary estimates

With few exceptions the coefficients gen-found in Table 6.
The conerated by the regression process are very stable.

stant term does prove to be significant for ten individual
companies, but five of the ten also have negative earnings
coefficients which defies economic logic. In each case when
the constant term is suppressed, the earnings coefficient be
comes positive and economically appropriate.
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capital, p^., for each trucking company. For those companies
is computed

The cost of equity estimates are relatively tightly distri

buted . Fourteen of the motor carriers' equity cost estimates

are contained in the interval of 9.2% through 14.4%. There
If the esti-

basis, there are only two
changes, and the central distribution is the same.

The cost of equity estimates generated from earnings
coefficients in Table 6 are presented in Table 11. Equity

cost estimates are provided only for the years 1967 through

1971 due to the instability of the model in earlier years.

Table 11

Without ConstantWith ConstantYear

In addition to the coefficients of the regressed vari
ables, Table 10 contains estimates of the cost of equity

1967
1968
1969
1970
1971

.115

.144

.133

.222

.122

.123

.153

.142
-a
.129

"no-constant"

Estimates of the Cost of Capital to Motor 
Carriers, 1967-1971

characterized by a significant constant term,p

for both the unrestricted and restricted models when feasible.

mates are taken on a

aIllogical

are four estimates above and below this range.



106

The equity cost estimates derived from regressing

twenty—two company observations in each year compare favor-

Only one estimate in each model specification liesperiod.
outside the concentrated range of 9.2% to 14.4% when com
puted on an individual company basis.

Equity is only one source of capital, however, and the
debt element must be considered to arrive at an average cost

Following the procedure described earlier,of capital.

12.

This writer prefers market value measuremarket values.
ment but unfortunately most motor carriers are not publicly

traded and market valuations are not available. If the

capital cost estimate is to be relevant to the industry,

therefore,
Capital cost estimates are also presented, though,ratios.

based on the market relationships of the sample companies.

The term

Current assets of

trucking firms are primarily spontaneously financed by

The target debt ratio is

AA is the change incapital financing of the firm, i.e

"in-

A.D is interpreted to be the ratio of new interest 
AA 

bearing debt to new permanent assets.

one must condescend to the use of book value

as to whether the target ratio should be founded on book or

ably with the individual company estimates for the nine year

average capital costs are computed and incorporated in Table

Recalling that the term ^-5- is assumed to be represen- 

tative of the firm's target debt ratio, the question arises

terest free" current liabilities.

defined as the contribution of long-term debt to the total
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assets of the firm financed by permanent sources of

capital.

The
mean tax rate of

Average capital
cost estimates using equity costs derived from both the re
stricted and unrestricted model are presented in Table 12
based on the book value relationship of debt to the total
capital structure of all Class I and II motor common car
riers in each year of the studied period.

Table 12

Year

1967
1968
1969
1970
1971

Estimates of the Average Cost of Capital in the Motor 
Carrier Industry Based on Book Value

Capital Structure, 1967-1971

9.1%
11.6
10.3
-b
10.1

Without Constant 
Term

8.5%
10.9
9.7

16.3
9.6

. 56

. 51

.58

. 57

.46

Average Cost of Capital Estimates 
With Constant

Term

As in presenting equity cost estimates, the average 

cost of capital is inferred only for years 1967-1971.

Book Value: Propor
tion of Debt in 

Capital Structure3

.47 is used in the K = pk(l-TD) relation

ship to compute the average capital cost.

aClark, Dodge & Co., 1972 Financial Analysis of the Motor 
Carrier Industry (Washington, D.C.: American Trucking 
Associations, 1973), p. 5.

^Illogical
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The estimates rendered in Table 12 are confined to a
rather narrow range with the exception of the recession
year of 1970. The low capital cost estimate in 1967, arises
from investor's market support in poor earnings year ina
the industry. Average capital cost estimates based on the
market value relationship of long-term debt yield results
very similar to the book value based estimates. Market
value estimates are presented in Table 13.

Table 13

Year

Only slight differences between the book and market
In further discussion, there-value estimates are noted.

the estimates referred to are the book value measuresfore,

1970.

1967
1968
1969
1970
1971

computed with the constant term with the exception of

This procedure is based on the fact that the constant

Estimates of the Average Cost of Capital in the 
Motor Carrier Industry Based on Market 

Value Capital Structure, 1967-1971

Market Value Propor
tion of Debt in 
Capital Structure 

of Sample Companies
Without Constant 

Term

9.0%
11.9
10.8
17.0
10.6

7.5%
12.6
11.5 
-a

11.2

. 46

. 37

.40

.50

. 28

Average Cost of Capital Estimates 
With Constant

Term

aIllogical
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of the study and the estimates are not signi

ficantly different.

When compared to the reciprocal of the price-earnings
ratios of Levine and Crouch presented in the introductory
chapter, the estimates provided by this study are substan
tially higher. In the comparable years, 1967-1969, the

earnings-price yield (using Levine's P-E ratios) is 8%, 8.7%,

and 8.3% respectively. The price-earnings reciprocal from
Crouch's study in 1967 is 6.6%. Assuming the estimates of
this study to be correct, the use of earnings-price ratios
tend to underestimate the cost of capital to motor carriers.
It is pertinent, however, that the movement in capital cost
estimates provided by the study follow the same pattern as
the earnings-price yields of the two cited studies.

Do the capital cost estimates of this study confirm or
deny the allegation of high cost of capital in the motor

An answer cannot be given without exami-carrier industry?
nation of the risk characteristics of the industry. The

estimated capital costs are very stable from 1967-1971, but

the underlying capital cost trend in the economy is not

An upward trend in the cost of capitalnecessarily stable.

would indicate a lower relative cost of capi-in the economy

A noncommittaltai for motor carriers and vice versa.
is taken at this juncture until after an analysis ofstance

risk characteristics of the motor carrier industry.the

"no constant"

term did prove to be statistically significant in most years
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Summary

Industry-wide capital cost estimates are derived for
years 1967-1971, from the cost of equity capital generated
by a two-stage linear regression approach. A variation of
the Modigliani-Miller valuation model is utilized in arriving
at the equity cost estimate and the following average cost
estimates. Industry capital cost estimates are based on a

target capital structure inferred from the book value, capi

tal contribution relationship of all regulated Class I and

II Common Carriers of General Freight.

The cost of capital estimates rendered by the stated

procedure are stable within a narrow range with the expected

exception of 1970, during the period 1967-1971. The cost of
capital to motor carriers provided by this study indicate
that price-earnings ratios used in previous studies of motor
carrier capital costs render lower than actual costs.

An analysis of the relative magnitude of the cost of
capital to motor carriers must hinge on the risk character
istics of the industry and also on the underlying economy
wide cost of capital during the corresponding period. Ob-

of the cost ofservation regarding the
capital is deferred until the motor carrier risk character

ization is presented.

"appropriateness"



CHAPTER IV

Introduction

If the value of a firm is derived from its earnings

stream, the riskiness of that earnings stream must be con

sidered in computing such value. An investor incorporates

his perception of the risk associated with the earnings stream

of a firm by adjusting his required rate of return. Since a

firm's cost of capital is defined as the minimum required

rate of return that will hold the market value of the firm

it follows that the risk characteristics of theconstant,

firm's earnings stream must be minimized if its cost of

capital is minimized. Certain risk characteristics are in

herent in an industry and cannot be eliminated but an at

tempt at limiting such attributes can be made. To that end,

attempt is made to delineate the risk characteristics ofan

the motor carrier industry.

The most common definition of risk in the context ofII

valuation is as follows:

Eachthat actual returns may vary from expected returns.

Ill

AN ANALYSIS OF THE RISK CHARACTERISTICS 
OF THE MOTOR CARRIER INDUSTRY

risk related to the possibility
111

■'’Alexander A. Robichek, "Risk and the Value of Securi
ties," Journal of Financial and Quantitative Analysis, IV 
(December, 1969), p. 514.



112

of the purported risk elements is examined to determine the
possibility of the elements contributing to deviation of the
earnings stream from its expected value. Inasmuch as the
opinions of the courts and Interstate Commerce Commission
cited earlier indicate the definition of risk to be the risk

inquiry into the frequency of motor carrier
failure is presented. Also, regarding the regulatory sector,

analysis is made of the effect of regulatory lag, if itan
on the earnings and therefore the valuation of motorexists,

carriers.
The remaining risk examination focuses primarily on the

elements contained in the following Standard and Poor's in
dustry analysis statement:

Risk of Failure

Research reveals negligible support during the period
covered by this study for regulators expressed concern of

~: Basic Analysis; Industry Surveys 
Standard and Poors, June 10, 1971), p. R65.

2Railroads - Trucking: 
(New York: 1  - ’

of failure, an

"While the industry has grown significantly 
over the years, price-earnings ratios of 
shares in the group remain relatively low. 
This reflects the fact that many issues 
are unseasoned, have limited regional mar
kets, and are closely held. Strong union 
representation and susceptibility to cycli
cal fluctuations also are negative consider
ations . . . subject to possible inroads 
from private carriage and other modes of 
transport."2
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failure of motor carrier firms. In its annual report to the

Congress, the Interstate Commerce Commission has

rarely had need to enumerate motor carrier failures. Even

in the disastrous year of 1970, the I.C.C. reported only

of regulated carriers. Poor financial condition possibly

leading to failure is obscured, however, by the many mergers

which take place.

The valuable operating rights of the "sick" firm are

sought by connecting lines as a means of expansion. The

investment upon merging with another company and, in fact,

two bankruptcies and three reorganizations among thousands

3

"I know of no compilation of the number of 
'failures and reorganizations' in the 
trucking industry. . . The problem with 
the motor carrier industry in this regard 
is that, except for an occasional large 
carrier which gets into major financial 
difficulty, regulated motor carriers sel
dom reach the stage of bankruptcy or failure. 
The operating rights of the carriers are 
sufficiently valuable in most instances so 
that a sale or lease to another carrier can 
generally be worked out before a carrier 
reaches the stage of bankruptcy. "4

385th Annual Report of the Interstate Commerce Commis- 
C.: uT ST Government Printing Office, 

51.

owners of such firms do not necessarily suffer a loss of

U. S.

sion (Washington, 
June 30, 1972), p.

^Letter from John L. Reith, Assistant Director, Depart
ment of Research and Transport Economics, American Trucking 
Associations, Inc., Washington, D. C., December 5, 1973.
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may gain if absorbed by a larger or more efficient carrier.
Unfortunately, the multitude of unifications that have taken
place in the trucking industry prohibit a detailed analysis
of mergers founded on the financial weakness of one of the
merged members.

mensurate with the concern expressed in regulatory proceedings.
The lack of a compilation of failures is indicative of a lack
of need to do so.
rent system of restricted entry and protected operating rights,
risk of motor carrier failure is not greatly significant. If,
however, barriers to industry participation are removed, the

situation might revert to cutthroat competition and neces

sarily greater risk of failure.

Actually the risk arising from strong unionization of

the industry is a corollary of risk due to regulatory lag.

The Teamsters Union is very powerful, of course, in seeking

Since wage costs com-compensation benefits for its members.

any increase in labor costs must be passed along

in the form of higher shipping rates (with no change in

Risk Attributable to Strong 
Industry Employee Unionization

It is concluded here that under the cur-

5American Trucking Trends, 1973, (Washington, D. C. : 
American Trucking Associations, Inc., Spring, 1974), p. 32.

The risk of motor carrier failure does not appear com

pose approximately 60 percent of the total costs of motor 

carriers ,
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productivity) if the slim profit margin is to be protected.
The probability of regular and significant wage increases is
very great when the industry employees are represented by
the forceful Teamsters Union. Sufficiently higher shipping

supposedly, not as certain as the anticipatedrates are,
wage increase, thus, the risk arising from unionization.

Further consideration of risk fomented by strong

unionization is presented in the following section. Some

remarks regarding the positive effects of the Teamsters

Union in the industry are warranted here. The Teamsters are

capable of lobbying with great political strength for measures

which benefit all truckers—managers, drivers, and owners.

For example, early in 1974, the Teamsters exercised its

political clout to gain rate relief for the motor carrier

industry to offset rapidly rising fuel costs.

" 6

Obviously, Teamsters officials had an ulterior motive

The earningsin requesting rate relief for motor carriers.

of long haul drivers were expected to decline due to

"Teamsters Union President Frank Fitzsimmons 
drew from I.C.C. and Nixon Administration 
officials assurances that rate relief 
petitions aimed at cushioning the blows of 
higher fuel and operating costs will receive 
prompt consideration. " 6

6"I.C.C. Pressed by Teamsters for Rate Hikes," Transport 
Topics, 28 January, 1974, p. 1.
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reduced speed limits necessitated by the fuel shortage.
Since long haul drivers are paid on a per mile basis, their
relative earnings would fall as they met the reduced speed
requirements.

reopening of negotiations should economic conditions arise
which altered the normal earnings of the drivers. In Decem-

that it was officially reopening negotiations. Whether motor
carriers netted a gain from Teamster action is not easily
discerned, but there is little doubt that union pressure
assisted in bringing about the rate relief that soon followed.

The Teamsters Union is also beneficial in providing
stability among trucking employees. Though the trucking in
dustry is highly fragmented, trucking employees are unified

Too, the trucking industry has achievedthrough the union.

Though the union facilitates expensive wageprocedure.

levels for trucking employees, some analysts feel that the

situation is far superior to the costs of the chaotic condi

tions which would exist without the unifying force of the

union.

The previous union contract provided for a

some unification benefits from the collective bargaining

ployers, Inc., the bargaining arm of the trucking industry,

ber, 1973, the Teamsters officially notified Trucking Em-

" . . . the Teamsters Union with unusually 
strong leadership . . . has brought order 
to this [trucking] industry and, while 
perhaps costly on a wage basis, is far 
less costly and disruptive to company
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Risk Due to Regulatory Lag

Investors have demonstrated a fear of regulatory delay

in granting rate increases in the motor carrier industry.

The most obvious exhibition of such fear is in connection

with the previously discussed union negotiations.

The investor's perception of regulatory delay in

granting rate relief is, of course, the important factor

An inquiry intowhether or not such delay actually exists.

Trucking:

"Trucking equities have tended to be 
sensitive to . . . the expiration of 
the Teamster contract. During 1973, 
market prices adhered to the prece
dents set in 1966 and 1969-70 by peak
ing some six months before expiration 
of the contract and bottoming out at 
approximately the same time as the new 
contract was signed. Trucking equities 
rebounded sharply during the summer of 
1973, as . . . prospects for restora
tion of a better rate/cost balance 
(following implementation of delayed 
rate relief) attracted investors. "8

8Trucking: Basic Analysis; Industry Surveys (New York: 
Standard and Poors, January 31, 1974), p. T148.

operations than repeated work stoppages 
and unanticipated worker demands. In 
fact, strong and cooperative unioniza
tion is a very vital and positive factor 
in the viability and profitability of the 
motor carrier industry. "7

71973 Financial Analysis of the Motor Carrier Industry 
(Washington, D. C. : American Trucking Associations, Inc., 
Spring, 1974), p. 4.
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the actual character of such regulatory delay leads this

writer to believe that the risk has been overemphasized.

taining newly established or changed freight rates were
filed with
riers. Of these tariff and rate schedules, only 3,425 were

No reluctance to grant increased rates is evi
denced by these statistics nor did a significant time delay
exist.

In fiscal year 1971, only 3,545 motor carrier tariff

proposals were rejected of 196,570 received by the Interstate

Commerce Commission.

S. Government Printing Office, June

The 19 67 general increases, with few 
exceptions, were permitted to become 
effective after informal investigations. 
Most of the 1968 increases also became 
effective on the dates proposed by the 
carriers, but were subject to formal 
investigations into their reasonable
ness . "10

"During the year nearly all of the motor 
carrier rate bureaus published varying 
levels of rate increases, as high as 10 
percent on certain traffic segments 
for their member carriers.

the Interstate Commerce Commission by motor car-

During fiscal year, 1968; 132,483 publications con-

982nd Annual Report of the Interstate Commerce Commission 
(Washington, D. C. : U. S. Government Printing Office, June 
30, 1968), p. 19.

10Ibid.
118 5th Annual Report of the Interstate Commerce Commission 

(Washington, D. C.": U. S. Government Printing Office, June 
30, 1971), p. 22, 23.

Of 3,882 tariff proposals considered 
for suspension, 1,335 were allowed to stand as stated.H

Qrejected.J
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The Commission also indicated an inclination to following
general guidelines in tariff evaluations in order to facili
tate the ratemaking process.

The Commission further delimited in 1971, the basic
information on which rate changes could be founded in order

evaluation of rate proposals.to speed up

"To

13Ibid.,

"Although the agency processed the customary 
thousands of formal and informal cases re
quiring agency approval or denial of pro
posed changes in rates and services by the 
trucking industry, the 1971 fiscal year was 
noteworthy for the range of broad policy 
decisions issued. These direction-setting 
actions represented further indication of 
the Commission's intent to rely more heavily 
on establishment of industry-wide guidelines 
in preference to the case-by-case method of 
regulation."12

1285th Annual Report of the Interstate Commerce 
Commission.

reduce the time necessary to rule upon 
general rate increases in the trucking 
industry we prescribed the minimum data 
and other information to be required in 
future actions (New Procedures in Motor 
Carrier Revenue Proceedings, 339 ICC 324). 
Our purpose was not to limit the type of 
evidence which might be introduced, but 
to speed the necessary processing, achieve 
greater uniformity in data submitted, and 
provide adequate notice to carriers and 
the public of the minimum evidence we 
deem necessary to render a decision in 
furtherance of the public interest. "13

p. 23.
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In addition, motor carriers have begun to anticipate in

creases in operating expenses and therefore request rate

hikes founded on expected expenses. Such increases requested

in advance would take place at the time expected cost in

creases were validated. Prior to the expiration of the

union contract on June 30, 1973, most rate conferences filed

for rate increases becoming effective at the beginning of

The Mid-Atlantic Conference members even promisedJuly.

shippers that they would file an amended tariff schedule if

Seven of the rate conferences requested rate increases

in May with two others following in June. The tactic would

probably have been successful (and should be so in the fu

ture) had not the residual stages of the wage-price freeze

In the latter part of June, 1973, the I.C.C.intervened.

15indefinitely suspended all pending carrier rate increases.

the I.C.C. demon-Once the suspension was lifted, though,
strated its sense of urgency in meeting the rate relief

The I.C.C. removed therequirements of motor carriers.
(first week in August) on rate increases andblanket freeze

Trans-

The attitude of the I.C.C. appears to be one of rapid 

acquiescence with regard to rate proposals of motor carriers.

the new Teamsters contract was less than anticipated. 14

14"7 Top Bureaus File Increases in Truck Rates," 
port Topics, 28 May 1973, pp. 1, 30.

*
15"I.C.C. Orders Indefinite Rate Freeze," Transport 

Topics, 25 June 1973, pp. 1, 27.
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permitted refiling of suspended schedules on a one days

earlier than August 13,

1973.

Even when rate proposals require long, drawn-out in

vestigations, interim rate arrangements are pursued which

provide similar rate relief. For example, early in 1969,

the Central and Southern Motor Freight Tariff Association

submitted a request for increased rates on shipments less

than five hundred pounds. The investigation of this proposal

required fourteen months but during the interim, increases

of 3 percent on shipments of one thousand pounds or more

and 5 percent on shipments less than one thousand pounds

were allowed.
The I.C.C. took the initiative when the fuel crisis be

came evident in 1973, and instituted procedures for rapid

to reflect rising fuel costs.rate increases Fuel related

allowed on a ten days notice basis ratherincreases were
The Rocky Mountain Motor Tariff30-45 days.than the usual

first major rate bureau to receive rateBureau was the

rules for expediting rate adjustments inboosts under the

The Bureau filed for a .7%cost increases.the face of fuel

rates to meet increased fuel costs. Thesurcharge on all

rate proposal was granted in the minimum allowable time.

rate relief needs of motor carriers.

notice, with an effective date no

Later in February, 1974, the I.C.C. again acted to meet the
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tion's 10 regional ratemaking organizations (rate conferences)

have urged the I.C.C. to waive portions of its regulations

The rate bureaus made a move to keep the ball

rolling during the period of economic crisis and set a

precedent for normal times. In a joint petition before the

conditions require "that revenue increases be allowed to

track more closely the swiftly accelerating cost of doing

Investigation of this proposal is still

pending.
Regulatory delay in granting rate increases does not

appear to be as serious as investors and financial analysts

"Regulated motor carriers were authorized 
by the I.C.C. last week to put into ef
fect on 24 hours notice a 6% surcharge 
to offset the higher price of fuel. The 
unprecedented authority permits the car
riers which elect to do so to file the 
higher rates without submitting support
ing evidence or other data to justify 
them."16

to allow filing for general rate increases with 10 days no-

17"General Rate Hikes Asked in 10 Days," Transport 
Topics, 11 February 1974, p. 1.

18Ibid.

Not willing to let a propitious moment pass, "the na-

16"Bulletin," Transport Topics, 11 February 1974, p. 1.

Commission, the bureaus contended that current economic

tice.1,17

business."18
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have indicated.

No inquiry

is made relative to the ratio of requested rates and motor
carriers assessment of need. The assumption is made that
rate requests are equivalent to or exceed rate needs. If

the rate requests are set at an

than at the need level, then a permanent lag is built into

There does not appear,the system.

serious lag in the granting of requested rates by motor

carriers, whatever their relationship to needed rates , by

the Interstate Commerce Commission.

Risk Due to Competition

Motor carrier competition is primarily intramodal.

trucking, has experienced a relative decline in the trans-

Though ton-miles of railroads have moreportation industry.

than doubled since 1940, relative to total intercity freight

During the same period of time, motor carriers experienced

1 ^American Trucking Trends 1973 (Washington,
9.

^-“American Trucking Trends 1973 (Washington, D. C.: 
American Trucking Associations, Inc., Spring, 1974), p.

Whether or not the proposed and granted 

rate increases are sufficient is another matter.

to this writer, to be a

"acceptable" level rather

almost an eight-fold increase in ton-mileage and 120 percent 

increase in its share of total intercity freight.

traffic, railroads have registered a 23 percent decline.

Railroads, the most significant external competitor of
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motor carriers has been even more profound. In 1960, the
distribution of freight revenue was 42 percent and 49 per
cent between motor carriers and railroads respectively, with
the remaining 9 per cent divided among the other forms of
freight transportation. A decade later the division was 51

2041 percent and 8 percent, respectively.percent, The
American Trucking Association has forecasted a continuance
of this trend with an expected freight revenue distribution
of 61 percent, 29 percent and 10 percent among motor carriers,
railroads and other forms of transportation in 1980.

Favorable geographical shifts in the population are ex
pected to further diversion of traffic from railroads to

trucks.

II

York:

. . . the trend toward geographic dis
persion of industry and population away 
from central cities to suburban areas is 
expected to continue in the years ahead. 
This increases the demand for shorthaul, 
multi-origin, multi-destination freight 
movement that is best handled by trucks. 
Further support is provided by the trend 
of shippers to use the physical distribu
tion capabilities of truckers to exert 
tight control over inventories, in effect 
using the truck as a warehouse."21

0American Trucking Trends 1973, p. 21.

On a freight revenue basis the shift from railroads to

21Trucking: Basic Analysis; Industry Surveys (New 
Standard and Poors, July 27, 1972), p. 138.
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Railroads are no longer the primary competitor for

trucking. "Competition is largely intra-industry with private

competition for Herein lies the greatest
uncertainty for the trucking industry. As freight rates have

shippers have sought alternate, less expen

sive means of transportation. Many have acquired their own

trucks.

Private carriers are those trucks owned and operated by

industrial firms, farmers and other independent operators.

own products or to provide services . . From 1950

motor carriers more than tripled. Public carriers relative

share of total truck ton-mileage only increased from 38 per

cent to 4 2 percent during the same period of time. Three

percent of the increase was incurred in the recent period

from 1968 to 1972, however, and public carriers do not appear

to be losing ground to private trucking. Too, the current

Basic Analysis; Industry Surveys, p. 139.
Moody's

carriage and contract carriage being the main sources of 

common carriers. "22

the country's motor trucks were used by manufacturer, pro-

2 2Trucking:

2^Moody's Transportation Manual (New York: 
Investors Service, Inc., 1973), p. a64.

"In recent years, it has been estimated, approximately 90% of

through 19 72, ton-mileage of Classes I, II, and III regulated

increased, some

ducers, farmers and other business firms to transport their
tl23
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fuel shortage is likely to dampen the incentive of firms
to establish their own transportation system in the near
future.

There seems to be no detrimental threat of competition
to motor carriers from external modes of freight transporta
tion nor from private trucking. The greatest cloud of un
certainty regarding competition is the desire for deregula
tion of the industry being touted by the federal administra
tion. The Nixon administration's original attempt to lessen

regulation of the transportation industry failed when its

proposed Regulatory Modernization Act died at the adjourn

ment of Congress in 1972. In recent months, spurred on by

studies indicating that railroads are more fuel efficient

than motor carriers, the administration has renewed its push

the "measure is infer lessening of regulation. To date,
ii 24tended to deal primarily with rail deregulation. Further

legislation is anticipated to be forthcoming in the latter

directly related to the motor carrier in-

The deregulation proposals are far too detailed todustry.

pursue fully in this exposition but certain critical points

With the pressure of the ecology groupsare mentioned.
feeding the fire, the administration is sponsoring a diver
sion of traffic from trucking to railroads. Also the

Transport

part of 1974, more

24"Administration Again to Seek Deregulation," 
Topics, 14 January 1974, p. 1.
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administration, through the Department of Transportation, is

attempting to lower the barriers of entry into the motor

carrier industry.

return to the chaotic competitive days which generated the

original need for their regulation. Whether the legislative

vehicle incorporating the administration's proposals, The

Transportation Improvement Act, will make its way through

congressional channels remains to be seen.

Regardless of the outcome of the deregulatory legisla-

a feeling of uncertainty is generated now and in thetion,

future for the motor carrier industry. Sensitivity to poli
tical capriciousness is an integral characteristic os regu-

industries, but one which has not been damaging tolated

carriers up to now. Still, the uncertainty over gov-motor

ernmental action can hardly promote the flow of capital to

the motor carrier industry.

The motor carrier industry is characterized by a very

Return on equity has typically been verylow profit margin.

respectable, however, due to the "small" investment required

Table 14 portraysand the resulting high capital turnover.

the profit margin, capital turnover, and leverage (book value)

relationships of all Class I and II intercity common carriers

for several years.

Risk Attributable to Low Profit Margin, High 
Capital Turnover, and Financial Leverage

Motor carriers are expressing fear of a
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Table 14

Year

1967 1,152 1.17 .56 1.7% 4.77 12.1%
1.111968 1,067 .51 2.5 4.98 12.2

1,037 1.10 .58 1.8 5.04 9.21969
1.3 4.96 6.51970 1,120 1.08 .57

4.841.14 .46 3.4 16.61971 1,135
15.43.2 4.751.16 .401972 1,193

Number 
of 

Carriers
Long Term 

Current Debt/Equity 
Ratio

Source: ' 19 73 Financial Analysis of the Motor Carrier 
Industry (Washington, D. C. : American Trucking Associations, 
Inc.), 9,.Table 1.

Net Book
Profit Capital Return 

(Book Value) Margin Turnover on Equity

Selected Financial Ratios of All Class I and II Intercity 
Common Carriers of General Freight, 1967-1972



129

Though still highly leveraged, debt/eguity ratios of

indicate a trend towards a greater use of equityTable 14

capital. The growth in the use of equity capital has been

attained through an inordinate rate of earnings retention

to capital funding from otheraccess

The reduction in financial leverage of motor carriers

should favorably affect investors risk assessment of the

industry. With the concurrent reduction in risk, more favor
able response from the equity market should be obtained.
Indeed, the growing number in publicly traded motor carriers
is an indication of such response currently.

The industry is also characterized by very low current
ratios. To one trained (inaccurately) to seek a 2:1 current

In the

industry, such low ratios are expected due to the rapid

Project 5, Capacity to Provide Service 
Regular Common Carrier Conference, 1970),

"While it is generally much more in the 
public eye because of the broad public 
participation in its marketplaces, the 
equity market as a source of capital 
remains poorly understood not only by 
the carriers, but moreso by the regula
tors and the shippers. Hence it remains 
underutilized as a source of new capi
tal. "26

25J. H. Fles, 
(Washington, D. C.: 
p. 13.

necessitated by lack of
25 sources.

ratio, the motor carrier measures may be alarming.

261972 Financial Analysis of the Motor Carrier Industry 
(Washington, D. C. : American Trucking Associations, Spring 
1973), p. 12.
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working capital flow. Motor carriers maintain little inven
tory and current assets are primarily cash and rapidly turn
ing accounts receivable.

Though substantially larger in recent years, the profit

range between profit and loss in the trucking business. An

examination of the 1971 and 1972 financial statistics of

Other carriers
which managed a positive net operating income also yielded a

net loss after deduction of interest charges. The signifi
cance of these results is tempered, however, when one con

siders that many of these carriers are very closely-held

operations and the owner or owners are also salaried em

ployees .

factor given the propensity of rate regulators to base rates

on costs of the average carrier. Above average (more effi

cient) carriers, then, achieve a surplus benefit whereas

carriers of less than average efficiency must tread a very

Regardless of efficiency level,narrow financial highway.

hardly view such a narrow profit range as

other than risky.

Carrier27Carrier Reports (Old Saybrook, Connecticut: 
Reports, Annual, 1973}, pp. 1-36.

an investor can

margins presented convey small doubt that there is a narrow

1,259 Class I motor carriers revealed that the operating ex

penses of 259 carriers or 16.6 percent of the total exceeded 
n *7 

operating revenues in one or both years.

Yet, the narrow profit margin is an important



131

Despite a very close profit margin, motor carrier owners

have received a respectable return.

ated with the given equity base, i.e., high capital turnover.

Relying on capital turnover to provide an adequate return to

the owners makes a motor carrier particularly sensitive to

fluctuations in revenue levels. Referring to Table 14, a de

crease of .7 percent in net profit margin in 1969 precipitated

a 3 percent decrease in return and the decrease would have

been bigger had not the capital turnover increased. Again,

sensitivity is clearly demonstrated by the 1971 figures,

in spite of lower capital turnover, a 2.1 percent in-when,

crease in net profit margin led to a 10.1 percent increase

in return to equity. Such sensitivity to fluctuations in

revenue and expenses has positive effects also. For example,

if a motor carrier subject to a 50 percent corporate income

tax which turned its capital five times per year could reduce

its expenses by 1 percent, it would experience a 2.5 percent

Such an event is certainly anincrease in return to equity.

Of course, as investorsincentive to strive for efficiency.

decrease of 1 percent would yield the same

result in the wrong direction.

Earlier in this paper it was mentioned that publicly

owned carriers are probably more efficient than the average

Table 15 provides some enlightenment on thismotor carrier.
subject.

The adequate return on
equity is a result of the rather high level of revenue gener-

are well aware, a
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Table 15

Year

1.51 .89 2.9% 4.47 12.96%411967

1.44 .67 3.2 4.32 13.82391968

1.39 4.54 12.71.86 2.8351969

1.45 2.1 4.08 8.57.811970 33

17.541.44 4.3 4.08.611971 34

16.724.0 4.18.591.46391972

Number 
of 

Carriers

Book 
Return

Selected Financial Ratios of Class I Publicly Owned Common 
Carriers of General Freight, 1967-1972

Long Term Net
Current Debt/Equity Profit Capital 
Ratio (Book Value) Margin Turnover on Equity

Source: 1973 Financial Analysis of the Motor Carrier 
Industry (Washington, D. C. : American Trucking Associations, 
Inc.), 16, Table 2.
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The publicly owned carriers, including the twenty-two

representative companies of this study, maintain a greater

net working capital safety margin than do the Class I and II

motor carriers collectively (Table 14) . The publicly owned

carriers throughout the examined period have maintained about

25 percent of total assets in cash and accounts receivable

whereas the collective carriers have tended towards 29 per-

Approximately one-half of this amount is in the formcent.

of cash for the publicly owned firms while the Class I and II

carriers maintain a less liquid one-third in cash. The pub

licly owned carriers maintain twice the inventory as a per
total assets as do the collective carriers.cent of The

inventory level is probably a reflection of thegreater

diversification of the publicly owned carriers. Ongreater

the current liabilities side, the factor of greatest signifi

cance is the 3 percent larger proportion of accounts payable

Apparently the publicly owned carriersto total liabilities.

reduce their accounts payable more rapidly than the industry

in general.

Whether the lower accounts payable and higher current

ratio of the publicly owned motor carriers represents better

working capital management cannot be determined without much

Suffice it to say, that publiclymore detailed analysis.

owned carriers appear to maintain a higher current liquidity

than the average for the industry.
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Though the downward trend is the same, publicly owned

motor carriers debt/equity ratio is considerably higher

which indicates a greater use of debt in financing trucking

operations. The ratio does not necessarily indicate riskier

operations, however,

creditors enabling these firms to borrow largerthe part of

amounts of capital.

The book return on equity of the publicly owned carriers

is greater than the industry average despite a lower capital

turnover.

substantially higher net profit margin. The higher profit

margin results from a lower expense per dollar of revenue,

i.e., greater efficiency. The difference in the capital

turnover of the two motor carrier groups is more likely due

to an undercapitalization of non-publicly owned firms rather

than a reflection of financial finesse.

The foregoing measurements of return on equity are

vestors are interested, assuming rationality, in the return

In order to gain per-to the current value of their equity.

spective of the real return to equity of public motor car-

the financial ratios of the two previous tables areriers,

computed for the twenty-two companies of this study using

market value data in Table 16.

The increase in the use of equity capital and/or disuse

based on book value recordings of the owner's interests. In-

but probably a less risky assessment on

of debt is emphasized when the market value relationship of

The lower revenue/capital ratio is offset by a
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Table 16

Year

.841967 3.1% 4.57 14.16%

1968 . 61 3.3 3.96 13.07

1969 .68 2.7 3.82 10.31

1970 1.05 1.8 5.25 9.45

.39 4.1 2.74 11.231971

1.70 6.801972 .24 4.0

Selected Financial Ratios Based on the Consolidated 
Financial Statements of Twenty-Two Class I 
Publicly Owned Common Motor Carriers of 

General Freight, 1967-1972

Long Term 
Debt/Equity 
(Market Value)

Net
Profit
Margin

Market Yield 
on 

Equity
Capital
Turnover 

(Market Value)
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the two components is computed. A corresponding decrease in

capital turnover velocity has occurred as the value of equity

has increased proportionately and absolutely. The lower

capital turnover and a stable profit margin has resulted in

a declining equity yield when based on market values.

When viewed from the market or investor viewpoint, the

trend of the return to equity is opposite the book return.

The embedded book price of equity tends to inflate equity

yield in a rising market and obscures the true yield. The

trucking investor is accepting a lower yield either because
of a lower risk assessment or capital appreciation or both.

Risk attributable to leverage, low profit margin and
high capital turnover appears to be declining in the motor
carrier industry. Increasing access to equity markets has

substantially lessened the heavy reliance on debt financing

of leading carriers. The heavy retention of earnings has

allowed most of the non-public firms to secure needed equity

The profit margin in the industry, though stillcapital.

has trended upwards in recent years in response tolow,

greater efficiency of the industry as well as more rapid

rate relief.

The lower leverage and higher profit margin in combina
tion with the rising market value of equity points to a de
clining risk assessment of motor carriers by market investors.
Too, the growing interest of institutional investors in the 
motor carrier industry is a sign of an enhanced risk character.
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The growth in

the industry has paralleled GNP growth. Since 1950, industry

wide truck tonnage has increased at a rate 1.2 times the

In recent times, the growth of truck tonnage

has increased at an even more rapid rate than industrial

production as illustrated in Figure 1.

Though the sensitivity of truck tonnage to industrial

production can be observed in Figure 1, some of the correla

tion is obscured by the diversion of freight traffic from

Trucking will always be dependent upontrains to trucks.

As motor carriers continuethe nation’s economic activity.

to expand into different geographical areas through mergers

Historically, motor carrier activity has been closely 

tied to the economic activity of the nation.

Risk Due to Cyclical Fluctuations 
of the Economy

American Trucking Associations, Inc., 
13.

"Institutional investor interest must, by 
definition, be concentrated in stocks 
with a proven record of good management, 
large capitalization and confidence in 
earnings forecasts. . . The maturity of 
the trucking industry as a viable invest
ment vehicle for the professional investor 
is best evidenced by the growing institu
tional interest in the group (of motor 
carrier stocks)."28

and acquisitions, some provincial diversification should be

2819 7 3 Financial Analysis of the Motor Carrier Industry 
(Washington, D. C. : American Trucking Associations, Inc., 
Spring, 1974), p.

29Ibid., p. 3.

growth of the Federal Reserve Board Index of Industrial 
. 2 qProduction.
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achieved and reduce sensitivity to "localized" economic con

ditions .

pected in the next few years should provide a stabilizing

offset in recessed years of operation.

All of the aforementioned risk factors contribute to

the uncertainty surrounding the return in the motor carrier

In an industry at the stage of development as theindustry.

presentative expected return. The lack of market data on

all but a few firms would make measurements of deviation

"expected return" extremely tenuous at best.from an On this

premise, riskiness of the industry is largely based on abso

lute changes in the observed earnings stream of the industry

and of the twenty-two representative carriers of the study.

In Table 17 the trend in revenue and income of all

Class I and II motor carriers is compiled in order to demon

strate the variability and direction of these financial

measurements on an industry basis.

Though gross revenues have increased for all Class I

and II carriers in every year, net income declined in years

Net income rebounded tremendously in 19711969 and 1970.

following the labor strife and economic downturn in 1970.

For the five year period,

mately 13 percent in freight revenue produced

Risk and Return in the Motor 
Carrier Industry

a corresponding

a compound growth rate of approxi-

motor carrier industry, it is difficult to determine a re-

Also, the continual shift of freight traffic ex-
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Table 17

Year

1,152 5,704.11967 5.0 201.7 99.1

6,723.91,0671968 6.3 325.7 165.6

1,037 7,338.9 7.11969 295.3 134.3

7,656.91,1201970 6.8 265.2 100.0

9,144.61,135 8.1 589.6 313.31971

10,283.4 8.6 612.8 333.51,1931972

Total Revenue and Income of All Class I and II Common 
Motor Carriers of General Freight, 1967-1972 

(all dollar amounts in millions)

Gross 
Revenue

Average
Revenue Per

Carrier
Net

Income After
Taxes

Number 
of 

Carriers

Net 
Operating 

Income

19 7 3 Financial Analysis of the Motor Carrier 
American Trucking Associations,

Source: ___________
Industry (Washington, D. C. : 
Inc.), 16, Table 2.
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tive industry group.

Turning to the results of the twenty-two public firms,

the stability of returns to the owners of publicly traded

motor carriers can be inferred. In Tables 18 and 19, the

earnings per share, dividends per share and the compound

growth rate for each of these two measures are tabulated

for the twenty-two companies.

During the ten year period, ten of the twenty-two com

panies experienced declines in earnings per share in four

Only one of the companies, Roadway Express,or more years.

did not suffer decline in earnings in the period. Thea

dividends, to the stockholders of these com-direct return,

panies shows much more stability. Nine of the motor carriers

maintained or increased the dividend per share in every year.

Eight others reduced dividends from the prior year in two

less years with 1970 accounting for eleven total declineor

Though the payout ratio fluctuates severely, motoryears.

carriers exhibit a strong desire to maintain the absolute

For example, C. W. Transport experienced radicaldividend.

variations in earnings per share throughout the measured

period but managed to gradually increase its dividends per

share until 1970 when extreme economic conditions prompted

a dividend cut.

The indirect return to equity, capitalrelatively stable.

Dividends, the direct return to stockholders, have been

27 percent compound growth in net income for this representa-
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per share.

upward drift of the market value of representative motor

the sensitivity to changes

in the general market.

As illustrated in Figure 2, trucking company stock

prices were depressed relative to general market prices in

the early sixties. The lack of exposure contributed to the

market lag relationships As motor carriers gained visibility,

they began to rise more rapidly than the market. There have

been wide fluctuations in trucking stock prices, but the

trend relative to the general market has been steadily upward

accented primarily by pre-union wage negotiation downturns.

Figure 3 compares price movements of motor carrier

stocks with two widely-known stock indexes from 1967 to 1972.

The illustration vividly portrays the tendency of motor car

rier stock prices to move with the general market but also

The precipitous dip inthe profundity of such fluctuations.

motor carrier prices followed the economic decline of the

Dow Jones Industrial Average (DJIA), Standard and Poor's 425

(SP 425) and the nation's economy through-industrials Index

Whereas the other two stockout 1969 and part of 1970.

prices indices returned to approximately their pre-economic

downturn levels, motor carrier stocks reinstated their up

ward trend exhibited prior to 1969 .

would expect from observation of the movements in earnings 

The following three illustrations depict the

carrier common stocks as well as

appreciation> has demonstrated greater volatility as one
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DJIA SCALE
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American Trucking Association, 
Inc.), p. 15 .

Fig. 3. Comparison of 
price movements of motor car
rier stocks with the Dow Jones 
Industrial Average and Standard 
& Poor's 425 Industrial Index.
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Lastly, in Figure 4, the intra-year variation in motor

carrier stock prices is clearly depicted by the Davlin Gen

eral Commodity Motor Carrier Stock Index: The Davlin Index

consists of twenty-five motor carriers including sixteen of

the twenty-two carriers utilized in this study. Though there

One should note that the
price range was very narrow in the earliest years but began

to widen in 19 6 8 as investors became cognizant of the stocks

and new stock issues led to heavier trading.

Summary and Analysis of Risk Trend

Business Risk

Business risk is the hazard of adverse economic develop

ments in a firm which may cause unexpected variation in a

Most of the risk elements purported to befirm's earnings.

of consequence to motor carriers belong to the business risk

set.

The element of failure which regulatory authorities

have emphasized does not appear to be of empirical conse-

A change in this re-quence in the motor carrier industry.

dustry be successful.

spect might be forthcoming, however, should the political 

administration’s move to lower barriers to entry in the in-

have occurred frequent peaks and troughs, motor carrier stock 

prices have steadily moved upwards.
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Widespread union membership of trucking employees is

often cited as contributing to the possibility of deviation

in motor carrier earnings. The Teamsters Union is very

strong but its future is inexorably tied to the trucking

This writer feels that the dependent relationshipindustry.

may yield a positive effect for the motor carrier industry

rather than a negative one. Teamster Union wage increases

increases are more readily visible to the public. Thus,

regulatory authorities find it easier to justify rate in

creases following such publicity. Too, the political clout

of the union has been exercised in the past to achieve re

sults beneficial to the industry as well as to the union.

Investors have reacted negatively to the union benefit

negotiations in the past, but as the trucking industry be-

much of the cyclical labor contract effect should be elimi-

The maturation of motor carriers in bargaining withnated.

the union has also served to lessen the unionization risk

assessment.

P-
3°19 7 3 Financial Analysis of the Motor Carrier Industry, 

3.

"The fact that the 1973 negotiations pro
ceeded as smoothly as they did demonstrate 
that the concept of labor related cyclia- 
lity is, if not unfounded, strongly over
emphasized. " 30

are highly publicized and the need for motor carrier rate

comes more widely recognized as being investment quality,
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reve-

operating expenses due to the regulatory process required

to institute offsetting rate increases. An examination of

the rate procedure and historical rate setting generates

serious regulatory lag. In

the basis for stabilization of motor carrier earnings rather

than the cause of earnings vacillation.

It seems to this writer that the stigma of regulatory

justifiably transferred to the motor carrier industry. The

industry, itself, is largely responsible for this characteri

zation in order to bring pressure on the Interstate Commerce

Unfortunately, such a characterizationCommission to act.

is detrimental to motor carriers when seeking capital. As

the industry continues to grow and mature, investment analysts

will represent the ratemaking process more accurately and

delineate the true risk associated with the regulatory

The threat

P-

According to some analysts, increases in freight : 

nues of motor carriers have tended to lag increases in

3-^1973 Financial Analysis of the Motor Carrier Industry,
3. . ~

delay associated with other regulated industries has un

doubt as to the validity of a

fact, other analysts point to the regulatory procedure as

"Motor carrier earnings have grown more 
rapidly than corporate profits over the 
long term largely because of the stabi
lizing influence of rate regulation. . . 1

process (assuming the process does not change) .
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mo-

On

the other

carriers by discouraging further growth of privatefor motor

The mobility of trucking seems likely to grow intrucking.

importance and result in further diversion of traffic from

railroads unless governmental action interferes. Other

forms of freight transportation are not expected to increase

their competitive significance.

There, is no question that the trucking industry will

always be very sensitive to the fluctuations in the economy.

Few industries are acyclical in nature, therefore, the sen

sitivity of the motor carrier industry is one of degree

Diversification into non-relatedrather than uniqueness.

fields has been suggested as a means of lowering sensitivity

for motor carriers to the changes in economic winds. The

risk of becoming involved in unfamiliar businesses has been

avoided up to now by most motor carriers and the poor re

sults of the mixed mergers of the 1960's indicate the policy

to be a wise decision.

Profit margin is likely to remain low for the industry

although a substantial increase has occurred in recent years.

The critical statistic is the turnover of the owner's capital.

of change in the regulatory process may create a greater 

perceived risk than the process itself.

The only real cloud in the competition picture for 

tor carriers is connected to the fuel shortage inspired push 

by the administration to divert traffic to railroads.

hand, the fuel shortage may garner positive effects
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To remain (or become) attractive to external investors, the

return on investment (which is at market value for new in

equal the required return of investors. As motor carriers

continue to enlarge their equity capital base and reduce

capital turnover will decline as illustrated inleverage,

Tables 14 and 16 and lead to a decline in equity return.

RiskFinancial

Financial risk is the risk associated with the varia

bility of a firm's earning power derived from the method of

financing its assets. The motor carrier industry historically

has been heavily leveraged. The proportion of debt in the

capital structure has steadily decreased, though, as com

panies have built up equity through a large retention of

earnings and as they have gained access to equity markets.

The access to the bond market rather than dependency

long-term bank borrowing should provide the industryupon

greater flexibility and perhaps less financial risk.with

recently have industry members been able to participateOnly

in this senior debt market.

"Last year also witnessed a milestone for 
the industry. On October 26, 1971, a $25 
million public offering of 7.95% Sinking 
Fund Debentures was marketed successfully 
in the long-term corporate bond market. 
This is the first time in the history of 
the motor carrier industry that one of 
its members, having already achieved the

vestors and rationally should be for current investors) must
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Industry generalizations regarding leverage are not

necessarily applicable to specific motor carriers. For

example,

largest motor carrier (in terms of revenue), Roadway Express,

had no long-term debt at all. Still the reduction in finan

cial leverage is true for the industry as a whole and should

precipitate a lower risk assessment on the part of both the

lender and investor.

Risk Trend

In this writer's opinion, the motor carrier industry is

not as risky as it is typically characterized. To the ex

tent that investment in the industry is risky, it is becoming

Lack of knowledge has been the primary contributingless so.

element to the industry's risk characterization. As the

industry continues to cast a larger shadow, it will achieve

a more accurate investment profile.

"The trucking industry is not only large, 
it is growing rapidly and profitably and

at the end of 1972, Associated Transport's long

term debt/equity ratio exceeded 2:1 whereas the nation's

C. : 
p. 5.

321972 Financial Analysis of the Motor Carrier Industry 
(Washington, D. C. : American Trucking Associations, Inc., 
Spring, 1973),

necessary financial stature, was able 
to borrow with ease in this senior capital 
market."32
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Institutional interest in the motor carrier industry is

investment value of motor carriers. Risk of investment in

motor carriers is declining and a realistic assessment (or

reassessment) of the risk characteristics of the industry

accentuates the risk decline.

American Trucking Associations, Inc.,

a watermark of quality and indication of cognizance of the

331973 Financial Analysis of the Motor Carrier Industry 
(Washington, D. C. : American Trucking Associations, Inc., 
Spring, 19 74) , p. 4.

both institutional and investors and in
stitutional leaders in recent years have 
shown an increasing interest in an aware
ness of the industry's growth character
istics and practically unlimited poten
tial." 33



CHAPTER V

SUMMARY,

Summary

Several authorities in the transportation field have

presented studies in recent years indicating that the motor

carrier industry is subject to a high cost of capital. Their

conclusions are generally based on the low price-earnings

ratios of publicly traded common motor carriers relative to

price-earnings ratios of other industries—regulated and

While the price-earnings ratio is an indexnon-regulated.

of the relative equity capital cost, the measure cannot be

what the cost of equity capital is.used to specify The

is efficient only for relative rankings of capitalmeasure
costs.

The determination of capital cost is doubly important in

Knowledge of capital costs isthe motor carrier industry.

needed for capital expenditure proposal evaluation and for

freight rate determination purposes.

155

CONCLUSIONS, AND RECOMMENDATIONS 
FOR FURTHER RESEARCH

Restatement of the Problem and 
Research Procedures Followed
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Although concern for the return to contributors of

fort has been made to empirically determine the average cost
of capital for the motor carrier industry.

in rate determination and have emphasized the return to the

(service) to the neglect of the return to theconsumer regu

lated firm owners. Thus, in the motor carrier industry access

to external capital markets has been very limited. Equity

capital is generated by the contributions of a small group of

owners and a high percentage retention of earnings. Debt

capital has been limited to long-term bank loans subject to

the capriciousness of the money market interest rate (prime

plus) .

Regulators have failed to see the relevance of the mar

ket value of the stock of those motor carrier companies which

The stock market is merely viewed as aare publicly traded.

place where stocks are traded from one owner to another rather

Since

market valuation of a firm is simply the other side of the

costs of motor carriers.

capital to regulated industries has been repeatedly expressed 

in the opinions of courts and regulatory bodies, little ef-

cost of capital coin, ignoring market valuation necessarily 

implies either a lack of knowledge or concern for capital

Freight rates in the motor carrier industry have been 

determined by the operating ratio in the trucking industry.

than as a gauge for cost of re-entry into the market.

Regulators have
tended to ignore market valuation as a viable consideration
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The approach is basically oblivious to the capital structure

transportation assets. Unless the book value of a firm's

be greatly divergent from the return

desired by capital contributors.

the securities so that the required return will be earned.

Whenever the freight rates that are allowed do not yield the

required return to the capital components the security prices

will be adjusted downward and the cost of capital to the firm

will rise. The consumer service orientation of regulatory

bodies is admirable, but regulated firms cannot continually

recreate themselves internally. The smallness of individual

motor carriers has allowed them to operate many years on the

basis of reinvested earnings. As the industry has increased

in size totally and on a per carrier basis, the need for

External capital con-external financing has intensified.

selection of opportunities from which to choose. They cer

tainly are not willing to receive a return less than what

they could achieve from an alternative, risk-equivalent in

Prices of motor carrier securities arevestment or loan.

level which will yield the required re

turn. Until recently, the prices of motor carrier stocks 

low level relative to otherhave been set by investors at a

return on assets can

tributors must be enticed, however, as they have a wide

Regulators have seemingly 

failed to see that investors and lenders adjust the price of

"fixed," then, at a

financial structure and its market value are synonymous, the

of motor carriers and considers only the return on so-called



158

only a very few of the total number of motor carriers are

publicly owned and traded. Such a circumstance certainly

contributes to the lack of consideration of market valuation

in the motor carrier industry. The question arises, however,

market value was a matter of concern. Too, even in those

regulated industries where public ownership is prevalent,

electric utilities, etc., market valuationrailroads,i.e.,

has not been given due consideration. Also, though few in

number, publicly owned motor carriers are certainly the domi

nant group in the industry. The cost of capital to this

group of carriers provides a guideline for the industry entity.

Responding to the growing number of publicly owned

carriers and the large proportionate share of total freight

mission has indicated a willingness to move away from the

Capital costs

authorities that the industry bears a high cost of capital.

In defense of regulators, it must be recognized that

carrier industry.

The purpose of this study is to infer the cost of 

capital in the motor carrier industry from the market valua

tion data of twenty-two, publicly owned and traded, Class I

operating ratio as the ratesetting standard.

are receiving greater attention, but no published cost of

as to whether more of the firms would be publicly owned if

revenue achieved by such firms, the Interstate Commerce Com-

industries and, thus, the contention of certain motor carrier

capital studies have been made by the I.C.C. for the motor
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(generated 28 percent of total Class I

motor carrier freight revenue in 1972).

regression adaptation

utilized to generate empirical estimates of the cost of

of public trading during the early years of the studied

i.e., 1963-1966, the Modigliani-Miller market valua-period,

tion model is not applicable (nor is any market valuation

model appropriate during this period) . An average cost of

capital for the industry is inferred from the equity capital

costs of the representative firms for the five year period,

1967-1971.

the basis of industry debt/equity book value relationships.

representative firms is computed for the cited period and

cost of capital is inferred for the twenty-twoan average

motor carriers collectively in each year using market value

weights for debt and equity.

The cost of capital to a firm is composed of two com-

The riskponents—the risk free rate and a risk premium.

free rate is ordinarily assumed to be the current yield on

securities characterized as riskless such as U. S. government

The risk premium component is an additional resecurities .

the perceived riskiness of the expected return.

A two stage linear 

of the Modigliani-Miller model is

turn required by the investor or lender as compensation for

Risk is

common motor carriers

In addition, equity capital costs for each of the twenty-two

Average capital cost estimates are determined on

equity capital for the motor carrier industry during the

19 63-19 71 period. The inquiry reveals that due to the lack
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the possibility of deviation of actual

returns from expected returns—primarily downside risk. The

of business risk and financial risk. Business risk refers to

the possibility of deviation of earnings before interest and

taxes from the expected value due to the operating climate of

the firm or industry. Financial risk is denoted as the devi-

of earnings available to stockholders (earningsation per

share) from expected earnings per share as a result of finan-

In the study, each of the purported riskcial leverage.

elements of these two risk categories is examined for its

riers.

The risk trend in each of the risk elements and of the

elements collectively is also determined. The risk trend is

very significant since it is the risk premium component of

cost of capital over which a business firm or regulatory

A firm's cost of capitalbodies may exercise some influence.

is determined in the market but the firm can reduce its

capital cost by lessening the investor's perception of the

The firm cannotriskiness of the firm's earnings stream.

influence the risk-free capital cost level as it is determined

by monetary authorities and the general economic activity level.

effect on the riskiness of the earnings stream of motor car

generally defined as

risk component is divisible into the more specific categories
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Findings

Following the two-stage procedure in which observed tax

The regression coefficient of the earnings variable isable.

interpreted to be the rate at which earnings flow is converted

The reciprocal of this regression coef-into capital stock.

An apriori judgment that the regression coefficient of

the scale factor should not be significantly different from

effect on market valuation should be subsumed by anticipated

earnings is not supported by the regression results. The

empirical estimates of capital costs in the motor carrier

the model inclusive of the

constant term with the exception of 1970, when it is infeasi

ble to do so.

Empirical estimates of equity capital costs and average

capital costs based on book and market value capital

adjusted earnings in each year is regressed on the specified 

independent variables, the derived regression coefficients

The pre

dicted earnings variable is then inserted in the second stage, 

restricted market valuation equation as an independent vari-

Empirical estimates of the 
cost of capital in the motor 
carrier industry

are used to construct a predicted earnings variable.

zero in the second stage equation because any positive size

industry are based, therefore, on

ficient is, therefore, the cost of equity capital.
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years

The average capital cost estimates based on either book

are

poor 1970 period.of the very The cost of equity estimates

for each of the twenty-two representative firms (Table 10)

collective equity cost estimates of Table 11 .support the

Equity costs of fourteen of the twenty-two representative

firms are contained within the interval of 9.2 percent to

14.4 percent which compares very favorably with the collec

tive equity capital costs.

Risk Analysis

A large part of an investor's perceived risk of invest

ment in the motor carrier industry stems from a lack of

Most of the risk characteristics normally thrustknowledge.

upon the industry by analysts appear to be overemphasized.

Regulatory delay, though perhaps substantially important

in some regulated industries, appears to be far less serious

In fact,than purported by analysts and industry members.

Ratemovements before implementing a price increase.

the ratemaking process works

that the rate increases may take place more rapidly than if

Often non-regulated firms

value or market value capital structure relationships 

confined within a relatively

measurements for the twenty-two representative firms for 

1967-1971, are contained in Table 20.

so efficiently in some cases

narrow range with the exception

the industry were not regulated.

must take a wait-and-see attitude to determine the competitors
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Table 20

Average Cost of Capital

Year
Book Value Market Value

Capital Structure Capital Structure

1967
1968
1969
1970
1971

Equity Capital 
Cost Estimate

9.1%
11.6
10.3
16.3
10.1

9.0%
11.9
10.8
17.0
10.6

12.3%
15.3
14.2
22.2
12.2

Empirical Estimates of Equity Capital Cost to Twenty-Two 
Publicly Owned Class I Common Motor Carriers 

and Average Capital Costs Inferred From 
the Book Value and Market Value of the 
Industry Capital Structure, 1967-1971
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increases in the motor carrier industry tend to be uniform

and fear of price competition is not substantial enough to

cause a delay.

Maturity in collective bargaining pro

cedures is reflected in the way the most recent contract

negotiations have been managed. Too, widespread unionization

represents a serious threat only as a corollary of rate in

crease suppression by regulatory delay which is not as serious

as touted to be. In fact, as some authorities have acknow

ledged, the union appears to be a force of stabilization in

the industry rather than a disrupting power.

The competitive factors which could alter the revenue

and income streams of motor carriers are primarily intra

Railroads, the most significant external competitormodel.

likely to continue

to do so unless government sponsored diversion of freight

Since freighttraffic is stimulated by the energy crisis.

owned carriers.

Unionization is credited with the possibility of in

creasing earnings deviations of motor carriers but this factor

is overdrawn if one considers historical collective bargain

ing in the industry.

have slipped in relative importance and are

rates are closely regulated, competition between truck lines 

is largely based on service rather than price competition. 

Motor carriers main competition is from private industrial

The relative percentage of total freight 

tonnage between private and public carriers has varied little 

in several years with public carriers gaining slightly in the
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early 1970's.

Net income, though less stable,

The earn

ings per share and stock prices of most publicly owned and

traded motor carriers have risen regularly, though not

The primary area of
concern with regard to income and return to equity is the

reduction in equity capital turnover. Motor carrier owners
financing a larger and larger share of motor carrierare

The increase in net profit margin has offsetoperations.

the decline in the magnification of return on equity due to

lower capital turnover, but such a profit margin must be

maintained if the customary return to equity is earned. If

the higher profit margin can be maintained, then investment

risk is lowered because of the substitution of a higher

profit rather than dependency on leverage magnification in

order to achieve sufficient return to equity.

substantial, the amount of financialThough still
in the motor carrier industry is decreasing.leverage employed

to public equity markets has lessened theIncreasing access

Too, access to the

hance carriers flexibility in capital acquisitions and hope

fully profitability.

need for debt capital for motor carriers.

bond market which has been gained by a few carriers will en-

Also, the fuel shortage should dampen the 

growth of private carriage.

The revenue of the industry entity has steadily in

creased since the 1940's.

has also shown the same upward trend as revenue.

without downturns, for several years.
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The motor carrier industry is closely tied to the

The continued diversion

of freight traffic from the railroads throughout the decade

of the 70's should offset some of the cyclical effects, but

the cyclical nature of the business is one element of risk

that an investor must permanently consider.

The riskiness of investment in the motor carrier industry

In addition, the maturity of the industry hasis decreasing.

led to a re-evaluation of the perceived risk characteristics

associated with the industry. The reduction in risk is de

noted by less financial leverage, increasing market share of

freight revenue, higher profit margins, stabilization of col

lective bargaining, and anticipation of needed rate increases.

Conclusions

Whether or not such capital

capital costs during the same period.

The cost of capital estimates provided by this study 

indicate a stable average cost of capital for motor carriers

during the period 1967-1971.

cost is high or low depends upon its relationship to general

1Wilbur G.
fornia: i

"The determination of a business firm's 
'cost of capital' is one of the most 
complex and challenging problems in 
the field of finance."!

nation's economic activity and thus will remain readily 

subject to economic cyclicality.

; 2. Lewellen, The Cost of Capital (Belmont, Cali- 
Wadsworth Publishing Company, Inc.), p. 1.



may provide insight to any relative change in motor carrier

Although motor carrier capital costs havecapital costs.

been stable, their relative costs may have changed substan

tially due to the change of general market costs of the

various capital components.

Price-earnings ratios of Standard and Poors Motor Carrier

Stock Index expressed as a percent of the S & P 425 Industrial

index support a relative change in the cost of equity capital

to motor carriers for years 1970-1972:

High LowYear

1970
1971
1972

174%
95

100

129%
59
82

measure of the cost of equity capital, the earlier studies 

of Crouch and Levine indicate that motor carriers have been 

subject to a high cost of equity capital.

riers seriously lag the P-E market norm.

is indicative of an improved capital cost position for motor 

carriers and supports the following more precise comparison.

Only in 19 71, when the price-earnings ratios of the 425 In

dustrials rose tremendously did the P-E ratios of motor car- 

This relationship

S & P Motor Carrier Index 
P-E Ratios as a percent of 
S&P 425 Industrial Index 

P-E Ratios
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Acknowledging price-earnings ratios as a relative

Given the stability 

of the capital cost estimates of this study, price-earnings 

ratios in years following the studies of Crouch and Levine
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It has been stated previously that the riskiness of

ings stream is perceived to be less, then the risk premium

portion

capital must also fall.cost of The trend in the risk-free

of capital cost must also be considered, however, inportion

order to detect any offsetting changes.

various corporate and government debt securities is presented

in order to demonstrate the general movement in capital costs

1967-1971 period.during the
evident from Table 21 that there has been an up-It is

in interest cost of these various debt securities.ward drift

This upward movement supports the stable average cost of

capital estimates of motor carriers during a period of de

Using the market yield of long-creasing risk assessment.

term government bonds as a risk-free proxy, the risk free

component of motor carriers cost of capital is approximated

in Table 22.

examination would lead one to believe that

A closerrisen rather than fallen from 1967 to 1971.

ap

pears to be in disagreement with the stable cost of capital 

estimates generated by the study during the same time frame.

A cursory

the risk assessment of the motor carrier industry has actually

investment in the motor carrier industry has declined during 

the 1967-1971 era. Such a declaration at first glance

In Table 21, the movement of average interest costs on

of the cost of capital is declining and the average

It appears that if the riskiness of the motor carrier earn-
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Table 21

Average Market Yield of

Year

Federal Reserve Bulletin 60 (April, 1974),

Railroad
Bonds

Long-Term
Government

Bonds

Average Yield on Various Cotporate and Governmental 
Debt Securities, 1967-1971

Corporate 
Bonds

1967
1968
1969
1970
1971

5.51
6.18
7.03
8.04
7.39

5.89
6.77
7.46
8.77
8.38

Public 
Utility 

Bonds

5.81
6.49
7.49
8.68
8.13

4.85
5.25
6.10
6.59
5.74

Source: 
p. A 30.
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Table 22

Year

1967
1968
1969
1970
1971

9.1%
11.6
10.3
16.3
10.1

4.85
5.25
6.10
6.59
5.74

4.25
6.35
4.20
9.71
4.36

(2)
Market Yield 
on Long-Term 
Government

Bonds

(1)
Estimated Average 
Cost of Capital 
in the Motor

Carrier Industry

(3) 
Estimated Risk 

Premium 
Component of 
Motor Carrier 
Cost of Capital

Estimates of the Risk Premium Component of Motor 
Carrier Capital Costs Using the Market Yield 

on Long-Tern Government Bonds as a Proxy 
for the Risk-Free Rate, 1967-1971
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examination is requisite to accurate judgment, however Re-

was a poor period for motor

carriers, the cost of equity capital (and

As Crouch pointed out,

the market.

earnings and stock prices which took place in 1970.

price-earning ratio relationships

described previously and the generally rising capital costs

period lend support to the contentionduring the 1967-1971

that motor carriers capital cost has decreased relatively

due to a decreasing risk assessment. The relative cost of

achieving capital for motor carriers has greatly improved

but much is yet to be accomplished before the industry ap

proaches the financial level it should be accorded.

II

average capital
costs) is biased downward due to stockholder's willingness 

to maintain stock prices in the face of

. . . the motor carrier industry has 
already achieved significant improve
ment in its attractiveness for capital 
investment. But much still remains to 
be done when compared with many other 
industries in the capital marketplace. 
There is little or no reason why the

Too, the proxy risk premium for 1971 is only 

slightly larger than 19 69 despite the severe decline in

calling that the year, 1967,

falling earnings.
the 31 percent decline in industry 

earnings in that year had been previously discounted within
..2

In summary, the

^Robert W. Crouch, "Costs of Capital in the Motor 
Carrier Industry," Transportation Journal, IX (Fall, 1969), 
p. 52.
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»3

One final note should be made. The basis of these
conclusions are the market valuation data of twenty-two,

publicly owned, Class I motor carriers. The cost of capital

estimates are likely to be biased downward due to the effi

ciency differences noted earlier. Obviously the estimates

of capital costs provided in this inquiry require adjustment

for industry application. Since the cost of capital concept

is based on market valuation it is quite difficult to dis

cern the average cost of capital for industry with so few

public firms. The capital cost estimates of this study
conservative guideline for industry authori-

Any application of such estimates for capital budgetties .

ing or ratemaking to the industry entity requires further

investigation and apriori judgment as to the capital cost of

privately owned motor carrier firms.

American Trucking Associations, Inc.),
31972 Financial Analysis of the Motor Carrier Industry 

(Washington, D. C. : American Trucking Associations, Inc.), 
p. 11.

industry should not be a leader in 
attracting its capital needs . . . 
Such a degree of attractiveness would 
result in it being favored with the 
lowest cost of capital . .

provide, then, a
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Recommendations for Further Research

Though such costs may be inferred from the esti-

motor carriers should be important to both regulators and

motor carrier owners. An inquiry into the capital costs of

privately owned firms would probably require direct contact

with the owners by the researcher, however, in order to deter-

A corollary to such a

study would be an analysis of the perceived risk differential

between publicly and privately owned motor carriers as re

flected by differences in the borrowing costs of the two

groups.

An analysis of the capital costs of special commodity
carriers and household goods movers present another research

There are several publicly owned firms in each ofavenue.

aure.

The

need for the elaboration of

this study.

mates provided by this study, the knowledge of the specific 

differential costs of capital between public and private

these categories which would facilitate the research proced-

Of particular importance would be the existence of 

substantial difference in capital costs between specialized

owned category also creates a

Particular emphasis should be given to the

The primary opportunity for extending this study is the 

specific determination of the capital costs of privately held 

carriers.

and general freight motor carriers.

continual shift of motor carriers to the publicly

mine the owners' cost of capital.
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accessibility to and use of the long-term bond market by

publicly owned carriers. The successful access to this

senior capital market is a recent phenomenon of the motor

carrier industry and continued access should provide greater

financial stability for motor carriers. The increase in

stability will be reflected in the cost of capital to industry.

Finally, the Interstate Commerce Commission is seeking

uniformity between I.C.C. reporting and generally accepted

accounting principles. As this task is accomplished, finan
cial statements of motor carriers will be received with en
hanced understanding by motor carrier investors and analysts.
An inquiry into the effects of variations in accounting con
ventions and the movement towards uniformity upon the cost
of capital to motor carriers is warranted.
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Appendix

Twenty-two Class I Motor Carriers used in the sample

and their operating revenues for 1972 .

Company

373,544 
355,307 
258,555 
210,186 
157,625 
143,737 
126,688 
125,264 
99,612 
92,200 
91,475 
79,347 
79,168 
78,571 
70,256 
61,190 
57,484 
50,642 
49,173 
48,280 
37,614 
30,870

Operating Revenues, 1972 
(000)

Roadway Express 
Consolidated Freightways 
Yellow Freight System 
McLean Trucking Company 
T.I.M.E. - D.C. 
Associated Transport 
Transcon Lines 
Spector Industries 
Smith's Transfer 
Navajo/Gen. Expwy/Ellis 
Gateway Transportation 
Lee Way Motor Freight 
Overnite Transportation 
Carolina Freight Carriers 
Garrett Freight Lines 
Associated Truck Lines 
Werner Continental 
Cooper Jarrett 
St. Johnsbury Trucking 
C. W. Transport 
Eazor Express 
Eastern Freight Ways
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