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Note on Value Drivers'

© - 'Valie-based maragement assumes that value creation should be a primary consideration in
managerial decision making. It requires a thorough understanding of what ¢reates valie and why as
well as the ability to measure value accurately. The goal of this note is to highlight the determinants
of equity value and, in doing so, provide a framework for making financial, strategic, and investment
decisions. In particular, the note describes three value drivers: profitability, advantage horizon, and
reinvestment. Using both a theoretical model and a numerical example, it shows how each’ value
driver affects equity value and explains why. It also presents empirical evidence to support the .
relation between the value drivers and value creation, ... . . .

Theoretical Equity Valuation Model
Discounted cash flow (DCF)analysnstranslates future cash ﬂow'smm current market values.
For example, given a streani of equity cash flows (ECF) and a discount rate equal to the cost of equity
Ke), the market value of equity (Ewy) is the present value of future equity cash flows:
| By = BCFy/(1+Ky) + ECF; /(14K +.. W

Wlm the eqmt}‘ cash ﬂows and dlsommtrate areemstant over ume, this series is a stable perpetuity -

Assumiinig that the equity ‘cash flows areequal al to the accoun ting retumn on equity (ROE) times the
book value of equity (Eg) at the beginning of the petiod, then equation 2 can be rewritten as: .

¥ wheré ROE = Net Income/Ew,

expositional reasons, this assumption ‘is cléarly riot valid excepf in very special circumstances. . For

through the income statement such as changes in working capital and fixed assets both cause cash

1 ‘Much of the material in this note appears in Fruhan (1979), chapter 1. -
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flows to deviate from reported net income. Nevertheless, this assumption is not a bad approxiﬁiatioh
and, as will be shown in the next section, seems to generate reasonable empirical predictions.

After dividing each side of equation 3 by the book value of equity, the left side of the equality
becomes the market-to-book ratio (the market value of equity divided by the book value of equity):

Market/Book = Eyry /Egy =ROEK;. @
Equation 4 says that a firm’s market-to-book ratio equals the ratio of its return on equity to its cost of

- equity. This simple valuation model, or variations of it, can be used to analyze the relation between
proﬁtabi_l_igy, g_rowﬂ'n, a:_jnd value. _ . _ o

Profitability

The first value driver, profitability, is immediately clear from equation 4. For a given
industry, more profitable firms—those able to generate higher returns per dollar of equity—should
have higher market-to-book ratios. Conversely, firms which are unable to generate returns in excess
of their cost of equity should sell for less thanbook value. .~ = . '

Pratitabit Valse

IFROE>K: * ~ ~ " then Market/Book> 1
¥ROE=K;, " then Market/Book = 1

If ROE < K " then Market/Book < 1

One implication of this model is that firms can increase equity value by increasing their
return on equity. The Du Pont formula decomposes ROE into three componerits and piovides some
guidance on how to increase it: . fo

ROE = (Net Income/Equity) C
(Net Income/Sales) * (Sales/ Assets) * (Assets/Equity)
(Profit Margin) * (Asset Turnover) * (Financial Leverage)

For example, increasing the profit margin through higher prices or lower costs will increase the ROE.
Similarly, increasing the asset turnover by increasing inventory tumever or reducing days receivables
will increase the ROE. However, increasing financial leverage has dual, and possibly contradictory,
effects. It increases not only the ROE through the Du Pont formula, but also the cost of equity.

_ A firm's cost of equity, or equivalently investors’ expected return on equity, can be estimated
using the Capital Asset Pricing Model (CAPM). According to the moodel, the expected return on
equity is a function of a firm’s equity beta (B:) which, in turn, is a function of both leverage and asset
sk B - ' , T . -

K =Re+ B Ry -Rp) _ )

where:
Ry = return on the market portfolio - -
RF = nsk_&eerate OflﬂE’tl_ h L P .
Be=[Ba-Bo (D/V)1(V/E) (&)
nd Ba=B O/V)+ B (E/V) T v/
Firm Value (V) = Debt Value (D) + Equity Value (E) ®)
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Assuming riskless debt, meaning the beta of debt is zero, then equation 6 can be written as:

Be =Pa (V/E) ©)

As financial leverage (D/V) increases, the ratio of firm value to equity value (V/E) increases, the
equity beta increases, and, according to equation 5, the expected return on equity increases. The
expected return increases because equity cash flows are riskier: leverage increases debtholders
fractional claim on the firm’s cash flows. As a result, an increase in leverage can either increase or
decrease the ratio in equation 4 depending on whether the return on equity (the numerator) or the
cost of equity (the denominator) increases faster.

Advantage Horizon

Equation 4 presents a firm’s market-to-book ratio as a stable perpetuity under the assumption
that its profitability remains constant forever. An alternative, and more realistic assumption, is that
firms generate positive abnormal returns—returns in excess of their cost of capital—for only a limited
number of years. The period during which firms generate positive abnormal returns is known as the
advantage horizon.

Using a variation of the simple valuation model in equation 4, Appendix 1 derives the
market-to-book ratio as an annuity rather than a stable perpetuity. It assumes that a firm’s equity
returns can be divided into two parts: normal returns equal to the firm's cost of equity (K¢) and
abnormal returns equal to the actual ROE less the cost of equity (ROE - K;). Viewed in this fashion,
one can think of abnormal returns and the advantage horizon in the same way Stewart (1991) defines
economic value added (EVA) and the competitive advantage period (CAP). Equation A1.8 from the
Appendix 1 is:? :

Market/Book = 1 + (ROE-K;) * [(/K) - (1/ (K(1+K)")] (10)

where the advantage horizon is defined as n years. According to this formula, the greater the spread
between a firm’s return on equity and its cost of equity (ROE - Kp), the longer the advantage horizon
(increasing n), and the sooner abnormal returns occur (positive abnormal returns in early years), the
higher the market-to-book ratio. Firms that earn normal returns (K; = ROE) in all periods should
have market-to-book ratios equal to one; firms that generate negative abnormal returns during the
advantage (disadvantage) period should have market-to-book ratios less than one.

Equation 10 is more realistic than equation 4 because most firms earn positive abnormal
returns for only a limited number of years. The presence of positive abnormal returns encourages
entry by new firms and increased competition by existing firms. Over time, competition reduces
excess returns to the point where firms just earn the expected, or normal, rate of return. Although
there is typically an inverse relation between the magnitude of positive abnormal profits and the
length of the advantage horizon, this model implies that firms should seek to extend the advantage
horizon as long as possible for a given level of profitability.

Ghemawat (1991) refers to this ability to preserve competitive advantage as sustainability
and asserts it is a key determinant of value creation. Sustainability, he maintains, depends on a firm’s
ability to create scarcity value and for the firm’s owners to capture or appropriate this value. Threats
to scarcity value include imitation and substitution. A firm can defend against imitation by erecting
barriers to entry or forestalling entry through aggressive positioning; a firm can defend against
substitution by continually improving or augmenting its product. Threats to appropriability include

2 This formula is a variation of the accounting-based valuation methods described in Bernard (1994); Palepu,
Bernard, and Healy (1996), and Ohlson (1995).
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slack and hold-up both of which result from misaligned incentives. Slack occurs when firms fail to
create as much value as they are capable of creating; hold-up occurs when non-owners, instead of
owners, capture value. Non-owners are often able to capture value when they provide
complementary, and necessary, inputs.

Reinvestment

The third value driver, reinvestment, builds on the other two factors and incorporates the
concept of growth. Firms that have attractive investment opportunities, meaning that investments
are expected to generate positive abnormal earnings, can create equity value by reinvesting earnings
or by investing additional equity. Appendix 2 derives a valuation model which allows for
reinvestment of earnings at rate Y where y equals the retention rate or the fraction of net income
reinvested in the firm. The quantity YROE is a firm’s sustainable growth rate, the rate at which it can
grow its assets (or sales if they are proportional to assets) without changing its capital structure or
raising external equity. With reinvestment, the valuation model becomes (equation A2.4):

Market/Book = [ROE(1 - Y/ (K; - YROE) (11)

When a firm pays out all of its earnings as dividends, then the retention rate is zero (y = 0)
and equation 11 reduces to the simple valuation model in equation 4. Assuming a firm has attractive
investment opportunities in which it can generate positive abnormal returns (ROE>K}), then it can
increase value by retaining a larger fraction of earnings and investing them in the business. Thus
reinvestment and growth creates value only when a firm can generate positive abnormal returns on
future investment opportunities. Those firms with the greatest number and the most profitable
investment opportunities should have the highest market-to-book ratios provided they are able to
fund the projects.

In fact, it is often convenient to think of firm value as consisting of two parts: the present
value of assets in place and the present value of future growth opportunities (Myers, 1977). The
former require little in the way of additional investment, while the latter are investment opportunities
which are expected to earn positive abnormal returns. These investment opportunities are called
“real” options because they resemble financial options, particularly call options. They can be
interpreted and managed using option pricing theory and valued using option pricing techniques
(see Luehrman, 1995).

Numerical Example

Combining equations 10 and 11 produces a single valuation model that incorporates all three
value drivers. Exhibit 1 shows this model as well as the relation between a hypothetical firm'’s
market-to-book ratio and the value drivers. The exhibit presents three cases with differing levels of
reinvestment (y = 0%, 33%, and 66%). For each case, there is a sensitivity table showing how the
market-to-book ratio depends on the advantage horizon and level of profitability (ROE).

Case #1 (no reinvestment) shows that more profitable firms have higher market-to-book
ratios—the ratio increases as one reads across the rows. As stated earlier, the impact of the advantage
horizon depends on whether a firm generates positive or negative abnormal earnings. The longer a
firm can generate positive abnormal earnings, the greater its market-to-book ratio. However, because
of discounting, abnormal earnings in later years have a smaller impact on the market-to-book ratio
than abnormal earnings in early years. Alternatively, firms that generate negative abnormal earnings
have market-to-book ratios less than one. Moreover, their market-to-book ratio falls as the advantage
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(disadvantage) horizon gets longer. Finally, the market-to-book ratio is equal to one and is
independent of the advantage horizon for firms that generate normal earnings (the case where
ROE=Kj).

Cases #2 and #3 (with reinvestment rates equal to 33% and 66%, respectively) illustrate the
impact of reinvestment. Like the advantage horizon, reinvestment creates additional value only for
firms that generate positive abnormal earnings. When firms are able to generate positive abnormal
returns (ROE = 25%), have a long advantage horizon (30 years), and reinvest a large fraction of
earnings (Y = 66%), they create significant value. The difference between the market-to-book ratio in
the high return/long horizon with no reinvestment (case #1) and with reinvestment (case #3) is large:
1.66 vs. 4.27.

Empirical Evidence

This section presents empirical evidence on the relation between the value drivers and value
creation. Despite the assumptions imbedded in the simple valuation models, they do, nonetheless,
yield predictions which are consistent with what we observe in practice.

Profitability

The model predicts that there is a relation between a firm’s market-to-book ratio and the ratio
of its return on equity to its cost of equity. Given a set of firms in a single industry, the model implies
that there should be a positive relation between ROE’s and market-to-book ratios for these firms
assuming their costs of capital are approximately equal. To a first approximation, it is reasonable to
assume that firms in the same industry will have similar capital costs because they hold similar assets
and, typically, have similar capital structures.

Exhibit 2 shows the relation between market-to-book ratios and firm profitability for two
quite different industries: grocery stores and oil field service companies. Whereas the grocery
industry is a retail business with high inventories and low margins, the oil-field services industry is a
service business with industrial customers and higher margins. Yet in both cases, there is a very
clear, positive relation between equity value and ROE’s: higher ROE's are associated with higher
market-to-book ratios. Fruhan (1996) presents similar evidence for a much wider range of industries
including newspapers, telecommunications, and specialty chemicals.

There are at least two reasons why this relation does not hold perfectly. First, not all firms in
the same industry have the same leverage or same asset risk. Thus, financial and operating
differences cause the cost of equity to differ across firms. Second, accounting data is subject to
manipulation by managers. On the one hand, managers provide valuable information through their
choice of accounting disclosures and policies. On the other hand, they are biased which may lead
them to distort reported numbers. Fortunately, however, most distortions occur through accruals
which eventually get reversed. Because accounting data is subject to this kind of manipulation, it is
critical to understand whether the reported numbers reflect economic reality. To the extent high
ROE's reflect economic reality, and not unreasonable deferral of costs or a one-time aberrations, then
the relation shown in exhibit 2 will be stronger. When accounting data does not reflect economic
reality, one must undo the distortions before trying to make substantive conclusions about the
business or its prospects. '
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Advantage Horizon

Several researchers have studied the length of the advantage horizon. For example, Fruhan
(1995) examined a sample of 87 “high-performing” firms defined as those firms with sales of greater
than $200 million and an average ROE of greater than 25% for five consecutive years between 1976-
82. He calculated the median ROE for the firms from 1976-78 and from 1989-93, and then compared
these medians against the average ROE for firms on the S&P 400 (see Exhibit 3). Whereas the median
ROE for the high-performing subgroup was 21% above the average ROE for the S&P 400 in 1976-82, it
was only 2% above in the later period. Thus the high-performing firms’ abnormal earnings had
largely dissipated over the fifteen year interval.

Palepu et al (1996, pp. 5.4-5.7) report similar findings: abnormally high or low ROE’s tend to
revert to normal levels, roughly between 10-14%, often within five years and usually within ten
years.3 The reversion in ROE's is largely due to reversion in profit margins rather than reversion in
asset turnover or leverage which remain relatively constant over time. The fact that advantage
horizon lasts for five or ten years provides some justification for using five or ten-year projections in
discounted cash flow analysis.

In another study, Ghemawat (1991) examined the returns on investment (ROI) for 692
business units from 1971-1980. After sorting the business units by their ROI in 1971, he divided the
sample into two equal subgroups and calculated the average ROI for each subgroup over the next ten
years. Initially, the top group had an average ROI of 39% compared to 3% for the bottom group. The
36% spread between the two groups decreased to less than 3% by the end of ten years: the average
ROI for the top group had decreased to 21.5% while the average ROI for the bottom group increased
to 18.0%.

While the evidence consistently shows that the advantage horizon is finite, firms like Coca-
Cola, Wal-Mart, and Microsoft have been able to extend their advantage horizons for many years.
These firms have been able to create tremendous value for shareholders by sustaining their ability to
generate positive abnormal profits.

Reinvestment

The key insight from the model regarding investment is that reinvestment of earnings is
value enhancing only when investment opportunities generate expected returns in excess of the cost
of equity (ROE>Kg). Because investment opportunities vary across firms and vary over time for the
same firm, it is impossible to make conclusive statements on the value of reinvestment. Nevertheless,
there is some evidence that reinvestment creates value. Recent studies have shown that firms which
announce major capital expenditure or research and development (R&D) programs experience
positive abnormal equity returns.4 The market interprets these announcements as good news and
their stock prices usually increase. While it may be the case that firms announce only their most
positive NPV investments, Fruhan (1979, Table 1-6) provides evidence from a sample of almost 1500
firms that broadly supports the relation among high profitability, high reinvestment, and high equity
valuations.

Acquisitions represent another form of investment for many firms. Jensen and Ruback (1983)
review the many studies on acquirer returns surrounding merger announcements. They conclude
that, on average, acquirer shareholders do not lose and target shareholders gain from merger

3 See also Freeman, Ohlson, and Penman (1982).
4 McConnell and Muscarella (1985) analyze capital expenditure announcements while Chan, Martin, and
Kensigner (1990) analyze R&D expenditure announcements.

6



announcements. Thus,acqmsmmsaeatgnetmforbwﬁrmscombmedevmﬂmughﬂwydOnot
increase acquirer shareholder value.

Jensen (1986, 1993) presents an opposing view. He argues that managers often overinvest,
.Le.invest in negative net.present value prejecis. especially ihen their firms géneraté substantial frée
_cash flow.. .Theirincentive to overinvest.results from their compenisation beirg tied; indirectly, to firm
‘size which, in turn, is a function of the amount investment. They are able to over invest because

internal control systems such as board oversight are weak. In the absence of effective internal control
systems, external forces. such-as the market for-cotpetate .control discipline- investmient activity.
Jensen cites the oil mdwhym general and the. Gulf. Oittakeover-in: particulai-as exatiiples where
takeovers eliminated wasteful capml expmdltures Just as mveshng in pomtwe NPV prqects creates

Warren Buffet the pmnunent mvestor and chau-man of Berkshlre Hathaway, ackmwledged
the problem of overmvestment in his company' s 1984 annual report'

' Many corporahons that show ,emsménﬂy goodr*' returns have, mdeed
employed a large portion of their retained earnings on an economucally unattractive,
. evendisastrous, basis. Their marvelous€ore’businesses ¢a : mpealsed failares < -
""in capital allocation elsewhere (usually  involving-high-priced acquisitions)-  The
managers at fault periodically report on the lessons they have leamned from the latest
disappointment. They. then usually seek dut futuie lessens. (Failire $éems to goto -
their heads.). . [nsuchcases,shareholderswouldbefarbetterofflftheeanmlgs
. were retained.to expanc mﬂythehgﬂ:etlmbusmess,mﬂtmebahncebm{gpmd A
" in dividends or used to repurchase stock... SR

Although stated. in_his characteristically droll way, Buffet’s: pnm:t,k clear mmvalment destmys
value unless it generates an appropriate risk-adjusted rate.of refufi. cos: _
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Note on Value Drivers

Exhibit 1: Numerical example of the relation between the value drivers and value creation - -

Combining equations 10 and 11 yields the following equation:

Market/Book = [(1+YROE)/ (1+K¢) J*+ [ROE@-7) /(K - YROE) 1 [1 - (1+YROE) / (1+K, )]

This Exhibit shows the hypothetical market-to-book ratios as a function of the three value drivers:
profitability, advantage horizon, and re-investment.; assuming the firm has a cost of equity -equal to

15%. The three cases differ by the level of reinvestment which varies from 0% to 66%.

Case #1: Reiiivestmmt rate(y) = 0%

. Return on Equity (ROE)
Advantage . _
Horizon 5% _ 15% 25%
5 years 0._66 1.00 T3
15 years 042 & 100 158
30 years _ 0.34_ lm 1.66
Case #2: Reinvestment rate (1) =33% "
Return on Equity (ROE)
Advantage
i 5% 15% 259
Horizon
syears T T
15 years 037 | . im T
30 years 0% L 221
Case #3 Reinvesune;nt rite (1) = 66% R
| Return on Equity (ROE)
Advantage T g . —
i 5% - 15% 250,
Horizon |
. 5 years 065 100 E
15 years 032 100 e
30 years 0.18 100 5
iz v e S p—




Exhibit 2:Relation between Retutn on Eqitity (ROE) and Maiket:to-Book Ratio

(Value Ljne 11/15/96) .. ..

Market/Book Ratio

0% 5%  10% 15% 20% 25% . 30% . 35%. .40%.
_Return on Equity

" Oil Field Servuce Cgmpames
e (Value Llne 11/29/96) o
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Market/Book Ratio

5% 10% 15% 20%
Return on Equity
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Appendix 1: Equity valueand the advantage horizon

: Equations 1 and 3 show that a firm’s equity ﬁ)arket value is a function of its return on equity
(ROE) and cost of equity (Kg). -Assuming no retention of earnings and constant returns, equity value

' Ey=ROE'Ey /(14K;) + ROE*Ey, /KP4 ... | (ALD)
dividing through by the book value of equity (E) yields |
| Market/Book =Eyy /Es; ~ROE/ (1K) +ROE /(leKo)' +... (A1)
The ROE can be divided into two parts: ROE = (ROE - K) + K. The first term (ROE. KE)
consists of “abnormal” earnings, returns to-equity in excess of the cost of equity; the second term
consists of “normal” earnings because that is the expected rekarn on equity. Substituting back into
equation A1.2 yields: : - ' . _
Market/Book = [ROE-K;) + K¢l/(1+K;) + [ROEKp + Kl /(14K +...  (AL3)
Market/Book = (ROE-K;)/(1+K;) .+ (IROEK)/ (14K, )2 + . .
+Kg/(4K) + Ke/(14KgP 4 . . Al

Equation A14 is the sum of two geometric series, one of normal earnings a;ld one of
abnormal earnings. The present value of the normal earnings (using a perpetuity formula) is one:

1=Ke/Ke = Ke/(14Kg) + Kg /(14K P + . . . " : (AL5)

abnormal earnings. It can be thought of as an annuity: The firm receives a stream of abnormal
earnings for a period of n years. The present value of an annuity can be written as: '

present value = (ROE-K:)* [(1/K;) - (1 /(K /(1+K )] (AL6)
Combining equations A1.5 and A16 yields: | |
Market/Book =1+ HROE-K*[(/K;) - (14K, (1+Ke I @

as n approaches infinity, equation A1.7 reduces to equation 4 in the note.

12
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Appendix 2: Equity value and reinvestment

. This appendix denves a model of equity valuation as a growing Pperpetuity. Given a firm
with a constant return on equity (ROE), it can either retain its earnings or pay them out to
equityholders as dividends. Assuming the firms retains a fraction of earnings (y) and pays out the
remainder, then the market value of equity can be determined as follows.

Total Amount Amount ' Book Value

=0 E,
t=1 ROEE, (1-y* ROE*E, (9* ROE*E, E;, = Ey + (* ROE*E,
E, =E,(1+ YROE)
t=2  ROE*E, (1-p* ROE“El (* ROE*E, E, =E, + (* ROE*E,
ROEYE ,(1+ YROE})] (9* ROE* E, (1+ YROE) E, =E, (1+ YROE)
i (1-9* ROE* E, (1+ YROE) E, = E,(1+ yROE)
t=3 ROE'E, (1-9* ROE*E, &) ROE'E, E, =E; + (y* ROE*E,
ROEME (1+ 7ROE)’] " ROE*E,(1+YROE¥ E =E,(1+YROE)
(1-9* ROE* E, (1+ YROEY E, =E, (1+ YROEP
=4 (etc)
Growth  YROE YROE YROE - ' TROE

Rate

Value = discounted present value of payouts (equity cash flows)

ROE* + {(1-* ROE*E, (1+ YROE) +... (A2.1)
(1+Kp) (14K
= (0 ROE'E) {1+ [(1+1ROE)/ (14K )] + [(1+4ROB)/ (4K +...}  (A22)
(1+Kg)

Equation A-2 is a growing perpetuity with growth rate equal to YROE. H can be rewritten as:
Equity Value = (I-* ROE*E, | (A2.3)
Kg - ROE)

After multiplying through by the book value of equity (E,), one gets the ratio of equity at market
value to equity at book value (Eyy/Egy = V/E):

Market/Book = __(1-1)* ROE : (A249)
K - ROE)
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