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THE ADJUSTED NET PRESENT VALUE METHOD

COPING WITH CHANGING DEBT EQUITY RATIOS

Neither the WACC method for valuing a firm nor the equity method for valuing equity is

satisfactory.  The WACC method assumes that all new capital additions over time are

financed at a constant debt to equity ratio; thus variations in the debt to equity ratio are not

allowed.  The equity method allows us to draw up a debt schedule over time and vary the

debt to equity ratio. However, the equity method assumes that the appropriate discount rate

for equity is the cost of levered equity where we lever up the firm to the long run debt to

equity ratio.  Thus the large variations in the debt equity ratio which imply large changes in

the cost of levered equity are not allowed.  The question then arises as to how to deal with the

effect of changes in the debt equity ratio on the weighted-average cost of capital (and the cost

of levered equity).

In cases where the debt equity ratio varies over time, the solution is to use the

ADJUSTED NET PRESENT VALUE method.  The APV method allows for debt to equity

ratios that vary over time.  The APV method first values the all-equity firm (i.e., the

hypothetical version of the firm which has no debt at all).  The NPV of the all equity

project/firm is called the BASE CASE NPV and is obtained by discounting the cash flows of

the project (assuming the financing is 100% equity) at the unlevered equity cost of capital.

We next value the tax advantage from leverage as follows.  A debt financing schedule is

drawn up and the interest on the debt is calculated for each year.  The tax shield on these

interest payments is computed for each year.  These interest tax shields are discounted at the

pre-tax interest cost of debt -- this NPV is called the NPV OF THE FINANCING

DECISIONS.  Discounting at the pre-tax cost of debt may be confusing to students because
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we are using a different discount rate to discount the interest tax shields.  But keep in mind,

the risks of "equity cash flows" and "interest tax shields" differ. It is often argued that the

interest tax shields have the same risk as the debt that supports them.  Consequently,

the right discount rate is the pre-tax cost of debt, which after all is the rate the market

charges the debt, based on the debt's perceived risk.  We do not want to use the after-tax cost

of debt; this would result in the tax shields being counted twice.

The APV method is especially useful in valuing projects where the initial debt financing

is paid down over time, resulting in changes in debt to equity ratio.  Examples include: (a)

the installment payment of debt that often occurs in large capital-intensive projects; (b)

drastic debt reductions over time subsequent to a LBO or other recapitalization, that

dramatically alter the debt to equity ratio.

The APV method can be summarized as:

APV of project  = BASE CASE NPV + PV OF FINANCING DECISIONS.

To understand the APV method, it is best to look at an example  (this example is taken

from an older edition of Brealey and Myers, Chapter19).

EXAMPLE: A project to produce solar heaters requires a $10 million investment.  If the

project is financed on an all equity basis, the after tax cash flows are $1.8 million for 10

years.  The cost of unlevered equity for such a solar heater project is 12%.  The firm intends

to raise $5 million in debt financing that will be repaid in equal installments in 10 years. The

interest rate on the debt is 8%.  Is the project worthwhile?

The installment payment of the debt will result in variations in the debt equity ratio over

time.  The APV method is thus preferable to the WACC or equity method. The value of the

all equity project is computed as follows:
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Year  0  1  2  3  4  5  6  7  8  9  10

Cash flow -10  1.8  1.8  1.8  1.8  1.8  1.8  1.8  1.8  1.8  1.8

The riskless interest rate is 8%, the asset beta of the project is 1.0, and the risk premium

is 4%. Thus the unlevered cost of equity is 12%.

The net present value of this series of cash flows at 12% (unlevered equity cost of

capital) is

BASE CASE NPV =

This is the BASE CASE NPV.  To find the effect of the financing decision, we need to

find the present value of the tax shields due to the debt.  The first step is to write down the

debt schedule and calculate the interest tax shields:

Principal   5    4.5  4  3.5  3  2.5  2  1.5  1  0.5
at start of year

Interest  0.4  0.36  0.32  0.28  0.24  0.20  0.16  0.12 0.08    0.04

Interest Tax shields  0.184  0.166  0.147  0.129  0.110 0.092 0.074   0.055 0.037  0.018

The marginal tax rate is 0.46 and thus the tax shield is calculated as the interest

payments times the marginal tax rate (0.46).  If we discount this set of cash flows at 8% (the

pre tax cost of debt), we obtain $757,000.

Thus the Adjusted Present Value is 170,000 + 757,000 = $927,000.
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This APV is the net present value of the project; the total value of the project/firm is 10

+ 0.927 = $10.927 million.  To find the value of equity, one needs to subtract the value of

debt.  The value of debt today is just $5 million; thus the value of equity is $5.927 million.

In this example, could we have used the weighted-average cost of capital method or the

equity method?  The problem with both methods is the time-varying debt to equity ratio.  In

the WACC method, we would assume a constant debt equity ratio, which is clearly an error.

In the equity method, we do not adjust the equity cost of capital for the changes in the debt to

equity ratio over time.  Again, this is an error.  Hence, in situations where the debt to equity

ratio changes drastically over time, neither the equity method nor the WACC method is

correct.

The paper by Inselbag and Kaufold (in readings packet) also discusses the APV method

in detail.  They present an example where Conglomerate Inc. is trying to buy up B&G, a

conservatively run textile company with an all-equity structure. The tender offer is for 10

million shares of B&G at $78 per share, a premium of 20% over the pre-tender offer market

price of $65 (10 million shares of B&G is 100% of its equity).  This offer is based on a debt

to total capitalization ratio of 40%.  Exhibit 1 presents a projected income and cash flow

statement for B&G. From year 3 onwards there is no expected growth.

Exhibit 2 presents the valuation of all equity firm, based on a discount rate of 16% on

textile industry assets (that are unlevered).  The terminal value is 127/0.16 = $792 million.

Discounting this terminal cash flow and the cash flows for the first three years yields $765

million or $76.5 per share.  This is higher than the market price before the tender offer, $65.

However, Exhibit 1 is based on Conglomerate ensuring that B&G has sales increases from

$500 million to $605 million.  Without this sales growth increase, one would obtain a value
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of 105/0.16 = $662.5 million or $66.25 per share.  This is closer to the market price before

tender offer.

One of the reasons why Conglomerate views B&G as a good merger candidate is that it

expects to increase the debt to total capitalization ratio to 40% with an interest rate on the

debt of 10%.  The authors use a risk-adjusted discount rate (RADR) method to calculate the

discount rate (the authors use the Miles-Ezzell method).  This method yields a RADR of: 1

= 0.146

Exhibit 3 uses this to calculate the value of B&G as $843 million or $84.3 per share.  This

implies that 67% of the gains from the takeover (growth plus leverage) are given to B&G

shareholders.

Exhibit 4 shows the changes in the debt to equity ratio when we have a 40% debt to total

capitalization ratio. The total debt increases from $337 million to $348 million over three

years.  This seems inconsistent with what occurs in a LBO.  In a LBO, after the initial

increase in leverage, the debt to equity ratio usually falls over time.

Exhibit 5 shows the debt profile for B&G.  To finance the takeover, Conglomerate has

arranged for $725 million in debt financing at a rate of 14%.  The debt principal will be

                                                       
1 The article by Inselbag and Kaufold does not give us enough information to calculate the WACC. To
calculate the WACC, we have to know the unlevered beta and lever it up to the equity beta. This information is
not provided.
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repaid according to a ten-year amortization schedule given in the table.  At the end of the

third year, the firm is assumed to go public again.   At that point, all the remaining debt of

$596 million will have to be paid back and the new owners will revert to a 40% debt to

capitalization ratio (presumably by raising additional debt).

Exhibit 6 values B&G using the APV method.  The terminal value of the all-equity firm

at the end of year 3 is $792 million from our previous calculations.  At the end of year 3, the

terminal value at the long run capital structure can be calculated as $870 million (this is from

a previous exhibit).  Thus the terminal tax shield (valued at the end of year 3) due to debt is

$78 million.  Discounting at the debt rate of 14%, these tax shields are worth $53 million

today. We next find the interest payments for the first three years and the interest tax shields

associated with them. This is given by:

Finally, we can find the value of the all equity firm (unlevered) as $765 million. All this

leads to a LBO value of 765 + 53 + 76 = $894 million.

The reason why we get a higher value is the willingness of Conglomerate management

to lever up the firm for the first three years. This valuation is easiest using a method other

than WACC due to the changing debt to equity structure.
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THE APV METHOD

EARNINGS BEFORE INTEREST AND TAXES (EBIT)
Less: TAX ON EBIT
Add Back: NON CASH CHARGES

CASH FLOW FROM OPERATIONS

Less: CAPITAL EXPENDITURES
Less: NET WORKING CAPITAL INCREASES
Add: SALVAGE VALUES RECEIVED
Add: NET WORKING CAPITAL DECREASES

FREE CASH FLOW

|----------------- --|--------------- |----------------- -|---------------- |----------------- -|
FCF1 FCF2 FCF3 FCF4 FCF5 FCF6 
Compute TERMINAL VALUE
Discount at UNLEVERED COST OF EQUITY to obtain

NPV OF UNLEVERED FIRM OR PROJECT

Calculate interest tax shields

|----------------- --|--------------- |----------------- -|---------------- |----------------- -|
TSI1 TSI2 TSI3 TSI4 TSI5 TSI6 

Compute   TERMINAL VALUE of INT. TAX SHIELDS

Discount at PRETAX COST OF DEBT to obtain
PV OF INTEREST TAX SHIELDS

APV = NPV OF UNLEVERED FIRM OR PROJECT + PV OF INTEREST TAX SHIELDS
Add: EXCESS CASH AND MARKETABLE SECURITIES
Less: MARKET VALUE OF CONTINGENT LIABILITIES
------------------------------

MARKET VALUE OF FIRM
Less: MARKET VALUE OF DEBT

------------------------------

MARKET VALUE OF EQUITY
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THE WACC METHOD

EARNINGS BEFORE INTEREST AND TAXES (EBIT)
Less: TAX ON EBIT
Add Back: NON CASH CHARGES
------------------------------

CASH FLOW FROM OPERATIONS
Less: CAPITAL EXPENDITURES
Less: NET WORKING CAPITAL INCREASES
Add: SALVAGE VALUES RECEIVED
Add: NET WORKING CAPITAL DECREASES
-------------------------
FREE CASH FLOW

|----------------- --|--------------- |----------------- -|---------------- |----------------- -|
FCF1 FCF2 FCF3 FCF4 FCF5 FCF6 
Compute TERMINAL VALUE
Discount at WEIGHTED AVERAGE COST OF CAPITAL to obtain

NPV OF FREE CASH FLOWS

Add: EXCESS CASH AND MARKETABLE SECURITIES
Less: MARKET VALUE OF CONTINGENT LIABILITIES
------------------------------
MARKET VALUE OF FIRM
Less: MARKET VALUE OF DEBT
------------------------------
MARKET VALUE OF EQUITY


