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Abstract

As one of the core concepts of corporate financial management, on the one
hand, cost of capital is the cost of corporate financing and related to the fi-
nancing behavior of firms, on the other hand, cost of capital is the necessary
rate of return for investors, which decides investment activities. How to cal-
culate cost of capital? What are the influencing factors for cost of capital?
These two questions will play a fundamental role in judging whether cost of
capital is high in China and promoting the cost reduction task proposed by
the current supply-side reform.
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1. Introduction

As China has entered a new stage, economy growth has shifted from high speed
to medium-high speed. In view of the current economic situation, the central
economic working group creatively put forward a new strategy of supply-side
structural reform at the central economic work conference in December 2015,
and further defined the economic work deployment of supply-side structural
reform as five tasks, among which cost reduction has been repeatedly empha-
sized. Whether cost of capital in China has already fell? How can we reduce cost
of capital? To answer these questions, the first job is to calculate the cost of capi-
tal and find out its influence factors, Chinese scholars have done much in calcu-
lating cost of capital and studying the relationship between one certain factor
and cost of capital. However, different scholars used different measuring me-
thods and studied different factors. What’s more, they have done less in litera-

tures review so they can’t understand the whole thing. To make up for the lack
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of previous literatures, this article sorts out the literatures from the aspects of
capital cost calculation methods and influencing factors, summarizes all the cal-
culating methods and concludes the influencing factors of capital cost which
provides a comprehensive view for us. By comparing various calculation me-
thods, we can know the robustness of them and summarization of influencing
factors can provide some suggestions to the cost reduction task.

The article is organized as follows: Section 2 introduces the calculation me-
thods of capital cost including average cost of capital, weighted average cost of
capital (WACC) and internal rate of return (IRR), in which WACC is most
widely used. Section 3 summarizes the influencing factors of capital cost, such as
operation and governance of the company, information disclosure, external ma-
cro environment and other factors. Section 4 concludes the article and Section 5

is references.

2. The Calculation Methods of Capital Cost

As one of the core concepts of corporate financial management, on the one
hand, cost of capital is the cost of corporate financing and is related to firm’s fi-
nancing behavior. According to the “financing priority” theory, when a firm
needs financing, the first consideration is internal financing while equity fi-
nancing is secondary. In addition, the cost of debt capital and equity capital also
determines the financing structure of firms. On the other hand, the cost of capi-
tal is the necessary rate of return for investors, which is related to the investment
decision of firms. Taking the cost of capital as the discount rate, if the net
present value of a project is lower than 0, then the project is not worth investing,
because the investment income cannot offset the cost of financing; If the net
present value is greater than or equal to zero, then the investment is profitable
and the project is worth investing in. As a bridge connecting both investment
and financing and investors and managers, cost of capital plays an important
role in corporate finance. There are three main methods to measure the cost of
capital in relevant literatures: average cost of capital, weighted average cost of

capital and internal rate of return.

2.1. Average Cost of Capital

This method was first proposed by Miller & Modigliani [1], which established a
model based on the relationship between firm value and capital cost:

(V-tD)=a, +&, X (1-7)+ ;A +U (1)

where, V' = the current value of the firm, X = the expected return, 7 = cor-
porate tax rate, D = the value of debt, A4 = the change of assets, U = the ran-
dom disturbance term.

Since the random disturbance term is related to the firm size, there may be
heteroscedasticity. To solve the problem, Miller and Modigliani adjusted each

variable with the firm scale, namely the book value of the total assets A4, thus:
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(V-7D)
A

=a1'+a2M+a3%+y (2)
A A

In theory, the inverse of the parameter ¢, should be the cost of equity capi-
tal. However, in fact, after introducing firm size to the model, firm size becomes
an explanatory variable too, which affects the correctness of the model. There-
fore Miller and Modigliani adopted two-stage estimation methods, in the first
stage, they find five instrumental variable: firm size, growth, asset liability ratio,
preferred stock and assets ratio, dividends and capital ratios as explanatory va-
riables and X as explained variable, then establish a regression equation with
zero intercept and estimate the coefficient. Raw data of the five instrument va-
riables and the coefficient can give new expected earnings. In the second stage,
the new expected earnings obtained in the first stage are substituted into the
Equation (2), the parameters ¢, are estimated and the cost of equity capital
o =aL. Considering the debt tax shield, the average cost of capital can be

2

expressed as:
dD
C:pk(l—r—dAj 3)

Chinese literature also used this method to calculate the equity capital cost of
department stores in the stock market from 1995 to 1997 [2]. Based on this me-
thod, they calculated the capital cost and found that both the equity capital cost
and the average capital cost showed a downward trend. In addition, the cost of
equity capital is higher than that of debt, especially in 1995 and 1996. By the way,

this method is not widely used these years.

2.2. Weighted Average Cost of Capital (WACC)

In the standard financial textbooks, there is the weighted average cost of capital
method, which calculates cost of capital equal to a weighted average cost of debt
capital and equity:

WACC =7, (1-w, ) +7r,w, (4)

the method is popular, but scholars have different views. on three variables in-

volved in the equation.

2.2.1. Debt Capital Cost (rq)
The cost of debt capital is relatively simple and less controversial than the cost of
equity capital. On the one hand, due to debt tax shield, the cost of debt capital is
generally lower than that of equity capital; On the other hand, the weight of debt
in total financing is relatively small. Therefore, the cost of debt capital has a
smaller impact on the cost of capital and there are relatively few studies on this
part.

Cost of debt capital is generally considered to be equal to interest expendi-
ture/debt [3] [4] [5] [6]. This method defines cost of debt capital as:
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E, +E,
5 (1-1) (5)

r, =

where E, isexpensed interest expense, E, is capitalized interest expense, Dis
debt and ¢is income tax rate. [3] [5] defined D as the average total debt, [6] de-
fined D as the average interest-bearing debt while [7] and [8] defined D as the
average of initial and final loan amount. In addition, [9] used a variety of me-
thods to calculate the cost of debt capital. However, these methods are not much
different in fact. What’s more, because the weight and the cost of debt capital are
small relative to that of equity capital, these methods have similar results.

In addition, the bond yield to maturity method is used in standard financial
textbooks, which is applicable to a single bond. Since most firms issue bonds in
different periods with different maturities, so the method is rarely used in actual

academic research.

2.2.2. Cost of Equity Capital (r.)
There are abundant literatures for calculating the cost of equity capital, and
the classic methods are CAPM, multi-factor Model, APT. there is the Divi-
dend-discount Model in standard financial textbooks:

_%E(D)

p=Y - 6
' ;(1+r6)l ©

where P is the price per share at the beginning of period ¢, D,,; is the divi-
dend per share in period 7+i,and r, isthe cost of equity capital.
When dividends growth is stable, the dividend discount model can trans-

formed into the Gordon growth model:

- K, = 5+ g (7)
K-g = 5k

where D, is the dividend per share in the first year in the future, F, is the
market price per share at the beginning of the year, g is dividend growth and
K is the cost of equity capital. On the basis of dividend discount model, [10]
assumed that income and market value of firm met the clean surplus relation-

ship, so the Equation (6) can be converted to:

[N

t+i

2 E -rB. » FE|(ROE, —r)B,..
})t — Bt +Z t rgi t+171] — Bt + t [( t+i ’Ef) t+171:| (8)
i1 (1+r) pa (1+r,)

P, : the price of the stock at period %

B, : the face value at period 4

NI, : net income at period ¢+i;

r, : cost of equity capital;

ROE, , : the after-tax return on the book equity in the period 7+i.

If the value after the third period is taken as the final value, the above equation

can be rewritten as:
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FROE,,, - FROE, , -
P=B 4+ fep o lep 7y ©)
(1 + re ) (1 + re )
= FROE,, - FROE,,, -
the final value TV:Z4Bt+i—I ++lr€Bﬁm. FROE,,, is
i (1+7) (1+r,) 'r,
the predicted value of ROE,,, , they compute this variable as eps,,,/B,,; , where
eps,,; is the expected earnings per share in the period ¢+i. B,,, is the book
value in period ¢+i, which met B, =B,  +eps,; —dps,, , where dps,  is

the expected dividend per share in period ¢+i. Assuming t the prediction pe-
riod is 12, then the final value is:

12 — —
ry §FROE, 1,y FROEor )
i-3 (1+re) (1+re) r,

Combining firm’s financial data and forecast data of analyst, then obtains the
cost of equity, this is the residual income discount model (GLS). This method
implies the assumption that the expected cost of equity capital is equal to the
actual cost of equity capital 7, .

[11] constructed a PEG model in which the cost of equity capital was the
square root of the inverse PEG ratio, and modified the PEG model to establish
an MPEG model in which the modified cost of equity capital was the square root
of the inverse PEG ratio. Based on the two models, two indexes for calculating

the cost of equity capital are proposed:

eps, —eps,_| (11)
£l

TpeG =

(12)

P

_|epS, + NyppgePS,_; —eps,_
TvpEG =
-2

eps, is the earnings per share at period 7 forecasted by analysts. [12] proposed

OJN model and obtained the expression of equity capital cost

r A+ A2+ﬁ{w_(7_1)} (13)
Po eps,

oY ~l+dps /R
2
after one year, eps, is the expected net income per share after two years, dps,

where ,¥y=gp+1. eps, is expected net income per share

is the expected dividend per share after one year and F, is the current stock
price. g, is the long-term growth rate of net profit after two years and

(eps, —eps,)/eps, isa proxy generally.
[13] put forward the abnormal returns model (CT) in which returns in dif-

ferent periods will satisfy different equations. This method is consistent with

GLS, assuming that firms meet the clean surplus relationship, then:

t ae, (14)

H(1+rﬁ +rp)

s=l1

F :Bo"'i
t=1
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where P, is the current stock price, B, is the current book value, ae, is the

expected return, 7

equity risk premium, and the cost of equity capital k =r, +7p. Assuming that

is the one-year risk-free interest rate in period s, rp is the

the income is abnormal, the expected income in the first five years satisfies the
equation ae, =e, —bvt(rﬁ +rp) while from the sixth year onwards it equals
ae; (1+g,, )H, where proxy variable for g, is the yield to maturity of the
ten-year Treasury bond. Then the Equation (14) can be further arranged to ob-

tain:
25: —r,*by, | (es—n*bv4)(l+ga€)
=1 (1+7’) (1+7;’)5(rc’_gae)

The above are the main methods to calculate the cost of equity capital. Earlier
Chinese literatures tend to use the CAPM method [14] or the historical average
stock return rate as an alternative to the cost of equity capital [15], while more
literatures in recent years used GLS [16] [17] PEG and MPEG [18] [19] [20] and
OJ model [21]. In recent years, some scholars have adopted a variety of methods

(15)

to calculate the cost of equity capital and finally obtained an average value of
those [5] [6] [16] [22]. As GLS model as well as CT model, all need the long-
er-term forecasts and [23] found that PEG model have the highest estimated va-
lidity in PEG, OJ model and dividend discount model, PEG model is popular in
calculating the cost of equity capital.

2.2.3. The Weight (wq)

As for the weight of debt capital in total financing, the calculation method is rel-
atively simple. One method starts from the actual financing structure, while the
other method starts from the target financing structure. The first method bases
that debt capital should adopt book value and equity capital should adopt mar-
ket value. The current ratio of debt capital is the weight of debt capital due in the
process of corporate financing, so the weight is equal to current debt capital di-
vided by the sum of current debt capital plus equity capital. The second ap-
proach assumes that the weighted should be the target structure, which is the
best estimate of how to raise funds in the future. In addition, both debt capital
and equity capital should be weighted by the actual market value. Due to sim-
plicity of operation and availability of data, the first method is commonly used,
while the second method is the theoretical method in financial textbooks, be-
cause it is difficult to obtain information about the future and make realistic es-

timates of the future.

2.3. Internal Rate of Return

In addition to the above two methods for calculating the cost of capital, [24]
used a clever method to calculate the cost of capital of listed companies from
1950 to 1996. Fama and French regarded the entire stock market as a large in-
vestment project and established an inclusive equation based on the relationship

of overall cost and return:
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T(1996) X -7 T(1996) FS — FB T
]CO — t tl + St lCt + Vl996T (16)
= (1+r) & (1+r) (1+1)

r. is the cost of capital, the other variables involved in the equation are: IC,
the total cost of the assets in the initial period; X,, total cash income which is
after-tax income but does not deduct depreciation and interest; /, total in-
vestment which including net investment and depreciation. FS,, the final
market value of the sample left during the period £ FBC,, the initial cost when
entering the sample in the future; 7V, , the market value of the sample firm
still remains at the end of the sample period (1996). Combined with the cash
flow equation, the net cash inflow X, -/, in the above equation can be de-

composed into dividends Div, plus interest expenditure [nf, minus newly

issued securities NS,, thus the equation can be converted into:

c - T%@ Div, + Int, - NS, +T<lz9%> FS,—FBC, TV, a”)
YT (+n) = (1) (1+r)

The cost of capital 7, can be obtained by substituting the variable data of the
whole stock market into the above equation. [25] calculated the capital cost of
China’s a-share market from 1990 to 2001 as 7.52% based on this method. As
this method needs a long sample period while Chinese stock market has estab-
lished for about only 30 years, IRR is not much proper in China. In addition,
[26] estimated marginal ¢ and marginal return, then based on the relationship of
marginal cost, marginal return and marginal g to calculate cost of capital indi-

rectly.

3. The Influence Factors of Capital Cost

In modern corporate finance theory, the cost of capital has a significant impact
on the investment and financing activities of firms. Cost of capital plays such an
important role, so what influences the cost of capital of firms? Based on the lite-
ratures, this paper can roughly divided them into the following categories: cor-
porate governance, external macro environment, information disclosure and

other factors.

3.1. Operation and Governance of the Company

Ownership and management are separated in modern companies, this can give
play to the capital ability of investors and management ability of managers, but
also causes the information asymmetry between investors and managers. Man-
agers know more about the actual situation of firms than investors. Due to the
different position, the manager’s profit maximization and the maximization of
the value of corporate is not always consistent. The existence of information
asymmetry promotes managers more likely to maximize his own interest while
damage profit of investors. For their own personal interests, managers may

make irrational investment decisions, which increase the cost of capital.
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This aspect mainly includes the following several angles, the first is the incen-
tive, the supervision and the internal control. [27] found that the financial su-
pervision and incentive mechanism has a significantly negative impact on the
cost of equity capital, and improving the financial supervision and incentive effi-
ciency can effectively reduce the cost of equity capital. According to [28], equity
incentive does not enhance corporate governance to reduce the cost of capital.
On the contrary, it increases the management’s possession of corporate value
and thus increases the cost of capital. [8] found that the better the internal con-
trol quality, the lower the debt capital cost of the corporate. [29] studied the im-
pact of cash dividend distribution on the cost of equity capital and the results
showed that the more dividends distributed, the lower the cost of equity capital.

The second is the earnings management perspective. [15] shows that the
higher the quality of earnings, the lower the cost of capital. [30] selected sales
control, production control and discretionary cost control from the opposite
perspective, and found that the three have a positive impact on the cost of equity
capital. [15] on the basis of previous studies divided firms into two categories
according to the firm’s growth, and then studied the real impact of surplus
management on the cost of equity capital respectively. Real earnings manage-
ment makes the cost of equity capital down for high growth firms, while rise the
cost for the low growing company.

Finally, the diversification perspective, [14] found that although diversifica-
tion is positively correlated with the cost of equity capital of firms, it is negative-
ly correlated with the total cost of firms, that is, the diversification of firms can
reduce the cost of capital of firms. The research of [17] shows that with the in-
crease of the uncertainty of the external environment of firms, the impact of di-

versification on the cost of capital is first positive and then negative.

3.2. Information Disclosure

The influence of information disclosure on the cost of capital is mainly consi-
dered from the positive and negative perspectives in previous literatures. First,
more information disclosure will enable investors to better understand the actual
situation of firms and reduce information asymmetry, thus reduce the cost of
capital. Second, when information disclosure is limited, investors will have more
uncertainty about their expectations of future returns, thus increasing invest-
ment risks. Therefore, investors will demand higher rate of return. [31] has
sorted out these two types of literatures in detail. [32] took earnings conservat-
ism as the proxy variable of information disclosure quality and found that the
higher the degree of information disclosure, the lower the capital cost of the
corporate. [16] found that disclosure of internal control self-evaluation and veri-
fication report can significantly reduce the cost of capital. The empirical results
of the paper by [33] shows that the verification of social responsibility report can
reduce the cost of equity capital and in firms with poor information disclosure

quality, the cost of equity capital is reduced more significantly.
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3.3. External Macro Environment

The operation and management of micro-firms cannot be separated from the
macro-economy, and the cost of capital is inevitably affected by the ma-
cro-economic environment, such as economic system and economic uncertain-
ty. [34] constructed the investor protection execution index and found that the
index was significantly negatively correlated with the company’s debt ratio. In
other words, the more thoroughly the investor protection was implemented, the
higher the proportion of equity capital would be. This indirectly proves that the
impact of investor protection on the cost of equity capital is negative. [7] studied
the impact of private credit discrimination on cost of debt capital and found that
the cost of debt capital in private firms was higher than that of non-private
firms, and they two did not converge over time which means private credit dis-
crimination exists and did not improve. [17] introduced environmental uncer-
tainty into the econometric model, and empirically found that environmental
uncertainty had a positive impact on the cost of capital, which may be because
uncertainty increased the investment risk of investors, thus requiring a higher

rate of return to compensate.

3.4. The Others

In addition to the above three main aspects, there are some other factors, such as
CEO financial experience [9], analyst analysis [16], M & A goodwill [35], corpo-
rate financing scale, corporate social responsibility information disclosure and

other factors that affecting the cost of capital.

4. Conclusion

This article reviews the literatures about calculation methods and influencing
factors of capital cost, which gives us a comprehensive view. To be more specific,
the article compares all the calculation methods and elaborates the relationships
and differences among them, what’s more, it reviews their popularity in China.
Calculation methods are abundant and using different methods to calculate the
cost of capital can test the robustness of methods. Besides, the article also con-
cludes the factors which influence cost of capital significantly, such as operation
and governance of the company, information disclosure, external macro envi-
ronment and so on. Previous literatures only analyze the influence of a single
factor and pay little attention to the joint effect. In next, in one way, we can cal-
culate cost of capital in different ways to make sure the validity of calculation, in
other way we should actively explore other influencing factors and pay more at-
tention to the joint effect of influencing factors rather than influence of a single
one, which is useful for evaluating and reducing cost of capital and responding

positively to calls put forward by supply-side structural reform.
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