The Cost of Capital
In previous classes, we discussed the important concept that the expected return on an investment should be a function of the “market risk” embedded in that investment – the risk-return tradeoff.

The firm must earn a minimum of rate of return to cover the cost of generating funds to finance investments; otherwise, no one will be willing to buy the firm’s bonds, preferred stock, and common stock.

This point of reference, the firm’s required rate of return, is called the COST OF CAPITAL.
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The cost of capital is the required rate of return that a firm must achieve in order to cover the cost of generating funds in the marketplace.  Based on their evaluations of the riskiness of each firm, investors will supply new funds to a firm only if it pays them the required rate of return to compensate them for taking the risk of investing in the firm’s bonds and stocks.  If, indeed, the cost of capital is the required rate of return that the firm must pay to generate funds, it becomes a guideline for measuring the profitabilities of different investments.  When there are differences in the degree of risk between the firm and its divisions, a risk-adjusted discount-rate approach should be used to determine their profitability.  
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What impacts the cost of capital?
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The Cost of Capital becomes a guideline for measuring the profitabilities of different investments.

Another way to think of the cost of capital is as the opportunity cost of funds, since this represents the opportunity cost for investing in assets with the same risk as the firm.  When investors are shopping for places in which to invest their funds, they have an opportunity cost.  The firm, given its riskiness, must strive to earn the investor’s opportunity cost.  If the firm does not achieve the return investors expect (i.e. the investor’s opportunity cost), investors will not invest in the firm’s debt and equity.  As a result, the firm’s value (both their debt and equity) will decline.  

Remember that:  The goal of the corporation is to maximize the value of shareholders’ equity!



WEIGHTED AVERAGE COST OF CAPITAL

(WACC)

The firm’s WACC is the cost of Capital for the firm’s mixture of debt and stock in their capital structure.

WACC = wd (cost of debt) + ws (cost of stock/RE) + wp (cost of pf. stock)


So now we need to calculate these to find the WACC!

wd = weight of debt (i.e. fraction of debt in the firm’s capital structure)

ws = weight of stock

wp = weight of prefered stock




COST OF DEBT (Kd)  

We use the after tax cost of debt because interest payments are tax deductible for the firm.

Kd after taxes = Kd (1 – tax rate)

EXAMPLE

If the cost of debt for Cowboy Energy Services is 10% (effective rate) and its tax rate is 40% then:

Kd after taxes = Kd (1 – tax rate)



= 10 (1 – 0.4) = 6.0 %

We use the effective annual rate of debt based on current market conditions (i.e. yield to maturity on debt).  We do not use historical rates (i.e. interest rate when issued; the stated rate).

Cost of Preferred Stock (Kp)

Preferred Stock has a higher return than bonds, but is less costly than common stock.  WHY?
In case of default, preferred stockholders get paid before common stock holders.  However, in the case of bankruptcy, the holders of preferred stock get paid only after short and long-term debt holder claims are satisfied.  

Preferred stock holders receive a fixed dividend and usually cannot vote on the firm’s affairs.


preferred stock dividend

Kp =  market price of preferred stock



<OR if issuing new preferred stock>


                    preferred stock dividend       

Kp =     market price of preferred stock (1 – flotation cost)

Unlike the situation with bonds, no adjustment is made for taxes, because preferred stock dividends are paid after a corporation pays income taxes.  Consequently, a firm assumes the full market cost of financing by issuing preferred stock.  In other words, the firm cannot deduct dividends paid as an expense, like they can for interest expenses.

Example

If Cowboy Energy Services is issuing preferred stock at $100 per share, with a stated dividend of $12, and a flotation cost of 3%, then:


                    preferred stock dividend       

Kp =     market price of preferred stock (1 – flotation cost)

                 $12

     =    $100 (1-0.03)   = 12.4 %

Cost of Equity (i.e. Common Stock & Retained Earnings)

The cost of equity is the rate of return that investors require to make an equity investment in a firm.  Common stock does not generate a tax benefit as debt does because dividends are paid after taxes.

The cost of common stock is the highest. Why?

Retained earnings are considered to have the same cost of capital as new common stock. Their cost is calculated in the same way, EXCEPT that no adjustment is made for flotation costs.

3 Ways to Calculate




1. Use CAPM

2. (GORDON MODEL) The constant dividend growth model – same as DCF method

3. Bond yield – plus – risk premium


1.  Ks using CAPM (capital asset pricing model)

The CAPM is one of the most commonly used ways to determine the cost of common stock.  This “cost” is the discount rate for valuing common stocks, and provides an estimate of the cost of issuing common stocks.  

Ks  = Krf + ( (Km - Krf)

Where: 
Krf 
is the risk free rate

· is the firm’s beta

Km
is the return on the market

EXAMPLE:
Cowboy Energy Services has a B = 1.6.  The risk free rate on 

T-bills is currently 4% and the market return has averaged 15%.

Ks  = Krf + ( (Km - Krf)

    =  4 + 1.6 (15 – 4) = 21.6 %

For information on estimating the cost of equity based on the dividend growth model, or the bond-yield plus risk premium, refer to the background readings’ textbook.

WACC:  PUTTING IT ALL TOGETHER

RECALL:

WACC = wd (cost of debt after tax) + ws (cost of stock/RE) + wp(cost of PS)

EXAMPLE

Cowboy Energy Services maintains a mix of 40% debt, 10% preferred stock, and 50% common stock in its capital structure.  The WACC is:

WACC = 0.4(6%) + 0.1 (12.4) + 0.5(21.6)

            = 2.4 + 1.24 + 10.8


     = 14.4 %

Reminder:  Read the article:  “Best Practices” in Estimating the Cost of Capital: Survey and Synthesis.  It provides excellent information on how some of the most financially sophisticated companies and financial advisers estimate capital costs.  

Determining the Weights to be Used:

My example above gives you the weights to use in calculating the WACC.  How do you calculate the weights yourself?

The firm’s balance sheet shows the book values of the common stock, preferred stock, and long-term bonds.  You can use the balance sheet figures to calculate book value weights, though it is more practicable to work with market weights.  Basically, market value weights represent current conditions and take into account the effects of changing market conditions and the current prices of each security. Book value weights, however, are based on accounting procedures that employ the par values of the securities to calculate balance sheet values and represent past conditions.  The table on the next page illustrates the difference between book value and market value weights and demonstrates how they are calculated.

Value
Dollar Amount
Weights or % of total value
assumed cost of capital (%)

Book Value




Debt 

    2,000 bonds at par, or $1000
2,000,000
40.4
10

Preferred stock

    4,500 shares at $100 par value
450,000
9.1
12

Common equity

    500,000 shares outstanding at $5.00 par value


2,500,000
50.5
13.5

Total book value of capital


4,950,000
100
11.24 is the WACC

Market Value




Debt

    2,000 bonds at $900 current market price
1,800,000
30.2
10

Preferred stock

    4,500 shares at $90 current market price
405,000
6.8
12

Common equity

    500,000 shares outstanding at $75 current market price
3,750,000
63.0
13.5

Total market value of capital
5,955,000
100
What is the WACC?

Note that the book values that appear on the balance sheet are usually different from the market values.  Also, the price of common stock is normally substantially higher than its book value.  This increases the weight of this capital component over other capital structure components (such as preferred stock and long-term debt).  The desirable practice is to employ market weights to compute the firm’s cost of capital. This rationale rests on the fact that the cost of capital measures the cost of issuing securities – stocks as well as bonds – to finance projects, and that these securities are issued at market value, not at book value.

Target weights can also be used.  These weights indicate the distribution of external financing that the firm believes will produce optimal results.  Some corporate managers establish these weights subjectively; others will use the best companies in their industry as guidelines; and still others will look at the financing mix of companies with characteristics comparable to those of their own firms.  Generally speaking, target weights will approximate market weights.  If they don’t, the firm will attempt to finance in such a way as to make the market weights move closer to target weights.

Hurdle rates:

Hurdle rates are the required rate of return used in capital budgeting.  Simply put, hurdle rates are based on the firm’s WACC.  To understand the concept of hurdle rates, I like to think of it this way.  A runner in track jumps over a hurdle.  Projects the firm is considering must “jump the hurdle” – or in other words – exceed the firm’s borrowing costs (i.e. WACC).  If the project does not clear the hurdle, the firm will lose money on the project if they invest in it – and decrease the value of the firm.  The hurdle rate is used by firms in capital budgeting analysis (one of the next topics we will be studying).  Large companies, with divisions that have different levels of risk, may choose to have divisional hurdle rates.

Divisional hurdle rates are sometimes used because firms are not internally homogeneous in terms of risk.  Finance theory and practice tells us that investors require higher returns as risk increases.  For example, do the following investment projects have the same level of risks?  Engineering projects such as highway construction, market-expansion projects into foreign markets, new-product introductions, E-commerce startups, etc.

Breakpoints (BP) in the WACC:

Breakpoints are defined as the total financing that can be done before the firm is forced to sell new debt or equity capital.  Once the firm reaches this breakpoint, if they choose to raise additional capital their WACC increases.

For example, the formula for the retained earnings breakpoint below demonstrates how to calculate the point at which the firm’s cost of equity financing will increase because they must sell new common stock.  (Note: The formula for the BP for debt or preferred stock is basically the same, by replacing retained earnings for debt and using the weight of debt.)

BPRE = Retained earnings

            Weight of equity

Example:  

Cowboy Energy Services expects to have total earnings of $840,000 for the year, and it has a policy of paying out half of its earnings as dividends.  Thus, the addition to retained earnings will be $420,000 during the year.  We now want to know how much total new capital – debt, preferred and retained earnings – can be raised before the $420,000 of retained earnings is exhausted and the company is forced to sell new common stock.  We are seeking the amount of capital which represents the total financing that can be done before Cowboy Energy Services is forced to sell new common stock to maintain their target weights in their WACC. Let’s assume that Cowboy Energy Services maintains a capital structure of 60% equity, 40% debt.  Using the formula above:

BPRE = Retained earnings

            Weight of equity

       =  $420,000/0.60 = $700,000

Thus, Cowboy Energy Services can raise a total of $700,000 in new financing, consisting of 0.6($700,000) = $420,000 of retained earnings and 0.40($700,000) = $280,000 of debt, without altering its capital structure.  The BPRE = $700,000 is defined as the retained earnings break point, or the amount of total capital at which a break, or jump, occurs in the marginal cost of capital.  

Can there be other breaks?  Yes, there can – depending on if there is some point at which the firm must raise additional capital at a higher cost. 

Questions?


THE DEBT TO EQUITY MIX  OF THE FIRM





RISKINESS OF EARNINGS





INTEREST RATE LEVELS IN THE US/GLOBAL MARKETPLACE





FINANCIAL SOUNDNESS OF THE FIRM





wd              ws








           wp











Think of the firm’s capital structure as a pie, that you can slice into different shaped pieces.  The firm strives to pick the weights of debt and equity (i.e. slice the pie) to minimize the cost of capital.





THE FIRM’S CAPITAL STRUCTURE IS THE MIX OF DEBT AND EQUITY USED TO FINANCE THE BUSINESS.
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WWW:  To get information on a specific company, you might want to check the annual report (www.reportgallery.com) and the 10-K report (www.sec.gov/edgarhp.htm).  The inputs for estimating the market value of debt and equity should be available in these sources.  You can get a beta from the daily stocks web site (www.dailystocks.com).  To get an extensive risk profile of a firm, visit the web site maintained by www.riskview.com.  What more information, such as data on analyst coverage and views of the stock?  Try Zacks Investment Research (www.zachs.com).  There are many other web sites on the Internet with a wealth of information.  � HYPERLINK http://www.yahoo.com ��www.yahoo.com� is just one place to start searching for company info.
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