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The Objective Function In Corporate Finance

B Theobjective in decision making isto maximize firm value.
B |n practice, conventional corporate financial theory argues that there
are three ways of creating value:

 Make better investment decisions. The net present value of the projects
that you take on increases your value as afirm.

» Usetheright financing mix for your firm, which translates into a lower
cost of capital

« Establish an optimal reinvestment policy, which implies reinvenvesting
aslong as projects earn areturn greater than the cost of capital
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How Corporate Financial Decisions show up In
Classical DCF valuation

The Investment Decision The Dividend Decision The Financing Decision
Invest in projects that yield a return If there are not enough Choose a financing mix that
greater than the minimum acceptable investments that earn the maximizes the value of the projects
hurdle rate hurdle rate, return the cash to taken, and matches the assets being
the owners financed.

Return on Capital Reinvestment Rate .
20.00% 50% Equity: Debt::

Beta=1.25 Default Risk

Cost of Capital
Current Expected Growth = ROC * Rk 12.220
EBIT(1-t) = =.50 * 20%= 10%

$3,558 million

Harwe long will high growth last?

Transition to In stable growth:
stable growth Reinvestment Rate=31.67%
inputs Return on Capital = 16%
Beta = 1.00
Debt Ratio = 30.00%
Cost of Capital = 10.19%
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Alternative Approaches to Value Enhancement

B Maximize avariable that is correlated with the value of the firm. There
are several choices for such a variable. It could be

an accounting variable, such as earnings or return on investment
amarketing variable, such as market share
a cash flow variable, such as cash flow return on investment (CFROI)
arisk-adjusted cash flow variable, such as Economic Value Added (EVA)
m Theadvantages of using these variables arethat they
Are often simpler and easier to use than DCF value.
m Thedisadvantageisthat the

Simplicity comes at a cost; these variables are not perfectly correlated
with DCF value.
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Economic Value Added (EVA) and CFROI

m The Economic Value Added (EVA) isameasure of surplus value
created on an investment.

» Define the return on capital (ROC) to be the “true” cash flow return on
capital earned on an investment.

» Definethe cost of capital as the weighted average of the costs of the
different financing instruments used to finance the investment.

EVA = (Return on Capital - Cost of Capital) (Capital Invested in Project)
m The CFROI isameasure of the cash flow return made on capital

CFROI = (Adjusted EBIT (1-t) + Depreciation & Other Non-cash
Charges) / Capital Invested
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In Practice: Measuring Capital Invested

m Many firms use the book value of capital invested as their measure of
capital invested. To the degree that book value reflects accounting
choices made over time, this may not be true.

B Incaseswherefirmsalter their capital invested through their operating
decisions (for example, by using operating leases), the capital and the
after-tax operating income have to be adjusted to reflect true capital
Invested.
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In Practice: Measuring Return on Capital

B Again, the accounting definition of return on capital may not reflect
the economic return on capital.

B In particular, the operating income has to be cleansed of any expenses
which are really capital expenses (in the sense that they create future
value). One example would be R& D.

m The operating income also has to be cleansed of any cosmetic or
temporary effects.
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In Practice: Measuring Cost of Capital

m DCF valuation assumes that cost of capital is calculated using market
values of debt and equity.

m If it assumed that both assets in place and future growth are financed
using the market value mix, the EVA should also be calculated using
the market value.

m If instead, the entire debt is assumed to be carried by assets in place,
the book value debt ratio will be used to calculate cost of capital.
Implicit then is the assumption that as the firm grows, its debt ratio
will approach its book value debt ratio.
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Estimating Nestle’s EVA in 1995: Return on
Capital

B Return on Capital
o After-tax Operating Income  =5665 Million Sfr (1 - .3351)
= 3767 Million Sfr
o Capital in Assetsin Placel994 = BV of Equity + BV of Debt
= 17774+(4180+7546) = 29,500 Million Sf
» Return on Capital = 3767/ 29,500 = 12.77%
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Nestle’'s Cost of Capital

m Cost of Equity = 4.5% + 0.99 (5.5%) = 10%

Cost of Debt = 4.75% (1-.3351) = 3.16%

Market Value of Equity = 56650 Million

Value of Debt = 4180 +7546 = 11,726 Million Sfr
Cost of Capital = 10% (56650/68376)+3.16%(11726/68376) = 8.85%
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Estimating EVA for Nestle

Capital Invested = 29500 Million Sfr
Return on Capital = 12.77%
Cost of Capital = 8.85%

Economic Value Added in 1995 = (.1277 - .0885) (29,500 Million Sfr)
= 1154.50 Million Sfr
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Discussion Issue

Assume now that the Book Value at Nestle had been understated at
14,750 Million. Assuming the Operating Income remains the same,
estimate the EVA.
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EVA for Nestle in U.S. Dollar Terms

m Capital Invested = $ 19,963 Million (29,500 Million Sfr converted at
$0.6767/franc)

B Return on Capital = 12.77%

m Cost of Capital = 11.21% (Effect of higher inflation and long bond
rate)

m Economic Vaue Added in 1995 = (.1277 - .1121) ($ 19,963 Million) =
$ 311 Million

m In Swiss Franc Terms, this works out to approximately Sfr 467 Million
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EVA for Growth Companies

For companies, divisions or projects which make significant
Infrastructure investments, with long gestation periods, the current
EV A may not be agood indicator of the quality of investments.
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Estimating Tsingtao’s EVA in 1996

B Tsingtao Brewery, a Chinese Beer manufacturer, has make significant
capital investmentsin the last two years, and plansto increase its

exports over time. Using 1996 numbers, Tsingtao had the following
fundamentals:

* Return on Capital = 1.28%
o Cost of Capital = 15.51%
o Capital Invested = 3,015 million CC
m Economic Value Added in 1996 = — 429 million CC
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Discussion Issue: Reading the EVA

Tsingtao had a negative EV A of — 429 million in 1996. Assuming that
the book value of capital, operating income and cost of capital are
correctly measured, which of the following are implied by thisEVA?

The firm has invested in poor projects
The firm has inferior management

Thefirmis currently earning less on its projects than it should be
earning, given its cost of capital.

What does this tell you about the current EV A of high growth firms
and projects which make large investments up front on the
expectations of high growth later on?

The measured EV A will generally be very positive
The measured EVA will generally be very negative
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Things to Note about EVA

m EVA isameasure of dollar surplus value, not the percentage
difference in returns.

m Itisclosest in both theory and construct to the net present value of a
project in capital budgeting, as opposed to the IRR.

® Thevaueof afirm, in DCF terms, can be written in terms of the EVA
of projectsin place and the present value of the EVA of future
projects.
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An Equity EVA

m \When capital is difficult to measure, and leverage is not a choice
variable (because of regulations or standard practice), the economic
value added can be stated in equity terms

m Equity EVA = (ROE - Cost of Equity) (Equity Invested)

« Equity Invested : Thisis supposed to measure the equity invested in
projectsin place. It is usually measured using the book value of equity,
with adjustments made.

e Return on Equity: Thisis supposed to measure the return made on the
equity invested in projectsin place. It is usually measured by dividing the
net income by the book value of equity

« Cost of Equity: Thisis supposed to measure the cost of equity for the
project, division or firm, for which the EV A is being measured.
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J.P. Morgan’s Equity EVA: 1996

m Equity Invested at the end of 1995 = $ 10,451 Million
Net Income Earned in 1996 = $ 1,574 Million

Cost of Equity for 1996 = 7% + 0.94 (5.5%) = 12.17%
e | used the riskfree rate from the start of 1996

m Equity EVA for JP. Morgan = $ 1574 Million - ($10,451
Million)(.1217) = $ 303 Million
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Increasing Equity EVA at J.P. Morgan

Assume now that you are the CEO of J.P. Morgan and that your

compensation next year will depend upon whether you increase the

EVA or not. What are the three ways in which you can increase your
EVA?
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Divisional EVA

m When EVA iscomputed at the division level, the computation requires
that

* book value be estimated at the divisional level. Since firms do not
maintain balance sheets at divisional levels, thiswill involve allocation
mechanisms

* income be estimated at the divisional level. Again, allocation of fixed
headquarters expenses becomes an issue

» cost of equity and capital be estimated at the divisional level

m Theinitia estimates of EVA arelikely to reflect the allocation
mechanisms used and the mistakes made in those allocations

m Changesin EVA over time are more useful measures than the initial
EVA estimates themselves
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Things to Note about EVA

m EVA isameasure of dollar surplus value, not the percentage
difference in returns.

m Itisclosest in both theory and construct to the net present value of a
project in capital budgeting, as opposed to the IRR.

® Thevaueof afirm, in DCF terms, can be written in terms of the EVA
of projectsin place and the present value of the EVA of future
projects.
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DCF Value and NPV
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The Basics of NPV
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An Aside on CFROI and NPV

By focusing on percentage differencesin returns, it may lead firmsto
turn away good projects which earn surplus returns.

It does not adjust for risk and required returns (It ignores the cost of
capital)
It fails to factor in theinitial investment. An investment that earns a

CFROI which exceeds its cost of capital may not necessarily be a good
Investment.
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NPV to EVA
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DCF Valuation, NPV and EVA
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A Simple lllustration

B Assumethat you have afirm with

|, =100 In each year 1-5, assume that

« ROC, =15% D1 =10 (Investments are at beginning of each
year)

« WACC, =10% ROC \ew projects = 15%

* WACCNew Projects =10%
m Assumethat all of these projects will have infinite lives.
m After year 5, assume that

* Investmentswill grow at 5% ayear forever
e ROC on projects will be equal to the cost of capital (10%)
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Firm Value using EVA Approach

Capital Invested in Assetsin Place

A from Assetsin Place = (.15 -.10) (100)/.10

PV of EVA from New Investmentsin Year 1 = [(.15 -— .10)(10)/.10]

PV of EVA from New Investmentsin Year 2 = [(.15 -—.10)(10)/.10]/1.1
PV of EVA from New Investmentsin Year 3 =[(.15 -—.10)(10)/.10]/1.12
+ PV of EVA from New Investmentsin Year 4 = [(.15 -—.10)(10)/.10]/1.13
+ PV of EVA from New Investmentsin Year 5 =[(.15 -—.10)(10)/.10)/1.1%
Valueof Firm
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=$ 100
=$ 50
=$5
=$455
=$4.13
=$3.76
=$3.42
=$170.86
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Firm Value using DCF Valuation: Estimating
FCFF
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Firm Value: Cost of Capital and Capital
Invested
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Firm Value: Present Value of FCFF
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Implications

m Growth, by itself, does not creat value. It is growth, with investment in
eXCcess return projects, that creates value.

* Thegrowth of 5% ayear after year 5 creates no additional value.
B The“market value added” , which is defined to be the excess of

market value over capital invested is afunction of tthe excess value
created.

* Inthe example above, the market value of $ 170.85 million exceeds the
book value of $ 100 million, because the return on capital is 5% higher
than the cost of capital.
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EVA Valuation of Nestle




Discussion Issue

What would the firm value be if the book value of the assets were
understated at 14,750 Mil Sfr?

What if the valuation were done in dollars?
Would the value be much lower?
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DCF Valuation of Nestle
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In summary ...

m Both EVA and Discounted Cash Flow Valuation should provide us
with the same estimate for the value of afirm.

m Inthar full forms, the information that is required for both approaches
IS exactly the same - expected cash flows over time and costs of capital
over time.

m A policy of maximizing the present value of economic value added
over time should be the equivalent of a policy of maximizing firm
value.
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Year-by-year EVA Changes

Firms are often evaluated based upon year-to-year changesin EVA
rather than the present value of EV A over time.

The advantage of this comparison isthat it is ssimple and does not
require the making of forecasts about future earnings potential.

Another advantage isthat it can be broken down by any unit - person,
division etc., aslong as one iswilling to assign capital and allocate
earnings across these same units.

While it issimpler than DCF valuation, using year-by-year EVA
changes comes at a cost. In particular, it isentirely possible that afirm
which focuses on increasing EV A on ayear-to-year basis may end up
being less valuable.
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Year-to-Year EVA Changes: Nestle




Discussion Issues

B Intheabove example, Nestle is expected to increase its EVA from
1154.50 Million Sfr in 1995 to 1246 Million Sfr in 1996.

Assume that you are the analyst following Nestle and it announces a
restructuring which will increase its EV A next year beyond 1246
million Sfr.

m Doesit follow that the value of Nestle as afirm will increase?
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When Increasing EVA on year-to-year basis
may result in lower Firm Value

m 1. Iftheincreasein EVA on ayear-to-year basis has been
accomplished at the expense of the EVA of future projects. In this
case, the gain from the EV A in the current year may be more than
offset by the present value of the loss of EV A from the future periods.

» For example, in the Nestle example above assume that the return on
capital on year 1 projectsincreasesto 13.27% (from the existing 12.77%),
while the cost of capital on these projects stays at 8.85%. If thisincrease
in value does not affect the EVA on future projects, the value of the firm
will increase.

« If, however, thisincreasein EVA inyear 1 isaccomplished by reducing
the return on capital on future projectsto 12.27%, the firm value will
actually decrease.
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Firm Value and EVA tradeoffs over time




EVA and Risk

m 2. Whentheincreasein EVA isaccompanied by an increase in the cost
of capital, either because of higher operational risk or changesin
financia leverage, the firm value may decrease even as EVA

INCreases.

« For instance, in the example above, assume that the spread stays at 3.91%
on all future projects but the cost of capital increasesto 9.85% for these
projects (from 8.85%). The value of the firm will drop.
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Nestle’s Value at a 9.95 % Cost of Capital




EVA: The Risk Effect
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Advantages of EVA

1. EVA isclosealy related to NPV. It is closest in spirit to corporate
finance theory that argues that the value of the firm will increase if you
take positive NPV projects.

2. It avoids the problems associates with approaches that focus on
percentage spreads - between ROE and Cost of Equity and ROC and
Cost of Capital. These approaches may lead firms with high ROE to
turn away good projects to avoid lowering their percentage spreads.

3. It makes top managers responsible for a measure that they have more
control over - the return on capital and the cost of capital are affected
by their decisions - rather than one that they feel they cannot control as
well - the market price per share.

4. It isinfluenced by all of the decisions that managers have to make
within afirm - the investment decisions and dividend decisions affect
the return on capital and the financing decision affects the WACC.

Aswath Damodaran 46



EVA and Changes in Market Value

m Therelationship between EVA and Market Value Changesis more
complicated than the one between EVA and Firm Value.

B The market value of afirm reflects not only the Expected EV A of
Assetsin Place but also the Expected EV A from Future Projects

H To theextent that the actual economic value added is smaller than the
expected EV A the market value can decrease even though the EVA is
higher.
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Implications of Findings

m Thisdoesnot imply that increasing EVA is bad from a corporate
finance standpoint. In fact, given a choice between delivering a
“below-expectation” EVA and no EVA at all, the firm should deliver
the “bel ow-expectation” EVA.

B |t does suggest that the correlation between increasing year-to-year
EVA and market value will be weaker for firms with high anticipated

growth (and excess returns) than for firms with low or no anticipated
growth.

m |t does suggest also that “investment strategies’ based upon EVA have
to be carefully constructed, especially for firms where there is an
expectation built into prices of “high” surplus returns.
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When focusing on year-to-year EVA changes
has least side effects

1. Most or al of the assets of the firm are already in place; i.e, very little
or none of the value of the firm is expected to come from future
growth.

e [Thisminimizestherisk that increasesin current EVA come at the
expense of future EVA]

2. The leverage is stable and the cost of capital cannot be altered easily by
the investment decisions made by the firm.

o [Thisminimizestherisk that the higher EVA is accompanied by an
increase in the cost of capital]

3. Thefirmisin a sector where investors anticipate little or not surplus
returns; i.e., firmsin this sector are expected to earn their cost of
capital.

o [Thisminimizestherisk that the increase in EVA isless than what the
market expected it to be, leading to a drop in the market price.]
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When focusing on year-to-year EVA changes
can be dangerous

m 1. High growth firms, where the bulk of the value can be attributed to
future growth.

m 2. Firmswhere neither the leverage not the risk profile of thefirmis
stable, and can be changed by actions taken by the firm.

® 3. Firmswhere the current market value has imputed in it expectations
of significant surplus value or excess return projects in the future.

* Notethat all of these problems can be avoided if we restate the objective
as maximizing the present value of EVA over time. If we do so, however,
some of the percelved advantages of EVA - its ssimplicity and
observability - disappear.
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