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Valuation used ta be the province of finance specialists. That's no longer true.

"WHAT’S IT WORTH?

> . e . R B y e e i }-=% =
A GENERAT. M/ SERTSIGUITDE TO VALUATION
A w —A_L l —JL__ -ﬂ p.hw. | .f 2 ? AwH. .._L._..__: v L | H — #Vl—.ﬁ —) A ‘ ._._Rﬁ BPL_ _ﬂ_ i — — Av
L _ —— - _ ) |._ _ (] _._. —
by Timothy A. Luehrman . . “Most companies use 4 mix n,.ﬁ.: achs (oesti- _ | with todayl's improved co puters and daea, it prob——malle fTne-sizp fits-all approsch unnecessary and,
[~ q_ ) mate valie. Somé methoddgloges are forthal, com- | ably workd bettdr than evdr. But it is exactly those ﬂ_ tace, FLB.EHE. Three complementary tols
Behind every major resource-allocation decdsion | posmg a theory and a model; others are \nformal, _ ;__._fsnn* incon m_mﬂwuw.mﬂ software, along w Hi bne tor each type of valuation problem — will out
i company makes lies some ....w_e.a_..__:,._._ of what | operating by sd hoc ﬁp T gf thumb. Sole are ap- | mew _E.,..ﬁnnn. cal tnsights, that make other methduds || «.n:. rm- i Fﬁw_n tool (WACC-based DCF) thar
that mave is worth. Whether the decidion fs o™ plied explicitly, and otheérs mophianly, They may be |84 even better, Binde the 19704, the cost of financial _ most companies now use as their workhorse vabua.

launch a new product, enter a sirategic __._.:,.Snﬂ._:ﬁ. _ rersonalized by individiual executives’ stylks and analysis has come down commensurately with the | tion mechodology.

invest in RA&D, or build & new facility, how a com.- tastes or institutionalized in a system with proce: |G cost of computing - which is 1o say, breachtakingly, |
pany estlmates value 1s a critical determinant of | dures and manuals, MY One effecr of that drop in cost is that companies do | .{ﬂ“:m:m ﬁu_um_d_mc:u..
how it allocates resources, And the allocation of re- Thiough executives estimate vahie in many dif- .v a lot more analysis. Another effect is that 1t 1s now __Pn_.cﬂmn_ Present {Dvcm
sources, in turn, is 4 key driiver of a company’s over- | ferent ways, the past 25 years has seen a clear wend |8 possible to use valuation methadalogies that are | |
[ all performance, towand methods that are more formal, explicit, and | better tailored to the major kinds of decisions that | The mest bagic valuation problem (s valuing op
Today valuation is the financial analydcal skill | imstitutionalized. In the 1970s, discounted cash- i v managers face. _ crations, or assets-in-place. Often managers need to
_ that general managers want ta lesrn and moaster | flow analysis [DCF) emerged as best practice for (R What do generalises fnot finance specialists) need | estimate the value of an ongoing business or of
| mare than any other Ratlier than rely exclusively valuing corpurate assets. And one particular ver A i in updated valuation toal kit? The resouree.gflo _ sume part of one — 4 parvicular product, market, «
| o finance spécialises, managers want (o know how | sion of DCF became the standar, According tothat [HEE cagion process presents not ane, but three basic | line of business. Or they might be considerning 4
o doit themaelves. Why! One reason 15 that execk- | method, the value of & business equals its expected A types of valoaton problem. Managers need to be | new equipment purchase, a change in suppliers, or
tives who are not finance specialists have to live | future cash fows discounted to present value ac the S8 alle (o value operations, opportunities, and owrer: | an acquisition. In each case, whether the operation
{ with the fallout of their companies’ formal capital- | weighred-average cost of capital (WACC) B Sup claims The comumon practice now is to apply | im guestion islarge or small, whether itis a whole
budgering systems. Many executivey are eaper to Today that WACC-based standurd is absolete. N the spme basic valuation toal to all problems. Al business or only a parl of one, the COTpaOTation ei
_ see those systems impraved, even if it means learn. | This is ot to say that it no longer works — indeed, though valuation is always a function of three fun. | ther hay already mvested in the activity or i decid-
ing more finance. Another reason is that under- | o damental Factors - cash, timing, and risk — cach ing now whether to do so. The question 12, How
standing valuation has become a precequisie for | Timothy A Luehrman fsa visiting associate professor of type of problem has structural features that set it | much are the expected futvre cash Nows E.EL_._
meaningful participarion in a company’s resource- finance at the Massachusetts Instieute of Technology's dpart from the others and present distinee ana- | once the company has made all the major discre
7 allocation derisions | Slosn Sehool of Managernent in Cambridge 4 lytical challenges. Fortunately, woday's COMPULErS tonary investments!
132 [N BY AARE STEELE HARYARL HUISINESS REVIEW  May hune 1937 133



The Basic Logicof

Today most companies gxe.
cure disconnted-cash-flow valu.

‘Discounted-Cash-Flew Valuation ations using the tollowing ap-
| — ST proach: First, they forecasi
[ DCE robiitn ih pll business cash flows [such as tev.
3’?&% L= L] b - - -
| are o buit on o futura valus = present valve |1 + interest rota) eriues, expenses; and new HEVESt
sinple relotionabap ment), deliberately excluding
between prassrl That earcapt prioduses it veliie future valus cash fliows associated with the hi-
Yo p8 W iplalooRe 1 4 interest rote nancing program [such as inter
ooy ent, principal, and dividends)
Se ey idjust the discouni
the relationshin 3o Second, they adi

To apply the londomantial DCF relatiorship % o busines, ti.:e.a__q...‘
Hicil presan| ke eqials the sin of iha Fubare cosh Rovwa odjusted

Cash Flow and Hisk

That 15 precively the problem a s._.z._.._._ t
al DCF methods uee almed, A discounted-cdsh-tlhw
ysis regards businesses as a _.F_:FH al risky cash
fliwss scretching into the future, The a:.__...Hﬁu gk
is sy, o forecast expected future cdsh flo 5 L:
ud by perod) and second. to diséoant the forecasts
to present value st the apporcunicy cost of funds
The opportunity cost is the return a company {or its
owniers| could expedt w earn on en sltérnuizve in
vestrnententatling the same risk. Managers can get
bienchmarks for the appropriace opportunivy cost by
ohserving how similar risks are priced by capital
markets, because such markers are a part of in-
westors' set ol alternatuve opporunities.
Llpportunity Cost consists partly of rime value -

the return on a nominally nisk-free invesrment |

This is the return you carn for being patient with-
aul y._n.._::_..U any risk. LUppartunity cost also in--
cludes o risk premium — the extra teturn you can
expect comntensurate with the dak you are willing
to bear. The cash-llow torecasts and the Opportii-
ty cost are combined in the basic DCF relationship,
[See the exhibit "The Basic Logic of Discounted
Cash-Flow Valuation 7|

134

or fiming and

7%%..:._ s}, 11 needs to be adjusted SSTERLTVELY —RO

rate to pick vp whatever value s
created or destroyed by the fi.
nancing program. WACC is by fa
the most commuon example of
such an adjstment. It is a rax-
adiasted discount rate, miended
e ek up the value of Interest
tax shields that come from using
anuperation’s debt capacicy

The pracrical virtue of WALUC
is that it keeps caleulations used
in diseounting to & munimum,
Anyone old enough 1o huve dis.
counted cash Hows on a handheld
calewlator - 4 tedious, time-con-
suming chore — will understand
immediatgly why CY e
EEM. .._T_F_:E. methodology
af cloide in the era heture per

= sl ._...:“wmr.ﬂ -1
uhitidin: b But WACCs virtue comes with e prite) I-is suit
1.sE._. only for the simplese and most static of ¢ apital
e

tures. notlier cases

47» 15 00 most redl sivza-
only
r tax shields hue also for issue costs, subsidies,
hedges; exotic debe secunties, snd dynanuc capital
structures. Adjustments have 1o be made nov only
project by project but also period by period within
each project. Espectally m its sophisticared, muln
layered, adjusted-for-everything versions, the
WAL 15 easy to musestimate. The more coinpls
cated n wnpuiy s capical structore, tax pasition, or
fund-raising steatepy, the more likely it s that mis-
takes will be made [See the msert “The Limeta
fons of WAL 7|
Today’s better alternative for valuing a business
operation s woapply the basie [WF relationship to
cach of a business's various kinds of cash flow and
then add ap the present values. Thus approach s
muost often called adjusted preegent volee, or APY- I
was first sugpested by Sreware Myers of MIT, who
tocused on two main categories of cash Hows
“real' cash flows [such as revenues, cash operating
costs, and capital expeaditures) assaciated wich the
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business operation -and “side effecs™ assneired
with its financing program {such as the values of {n-
cerest tax shields, subsidized financing, lssue ClsEs,
and hedges ' More gencrally, APV relies un the
principle of value additvity. That is, w's okay o
aplit a project into pleces, value each piece, and
then add them back up

What are the practical payoffs from switching
tor APV from WACC? If a1l you swane from a valua-
ton analysis is to know whether the net present
value is positive or neganve amd 1f you already use
WALCC propeedy, the payoff will be low The twa
approaches, skillfully spplied, seldrm disagres on
that question: Bur there is a lot of room for Im
praovement once you have answered it

APY Lielps when you want to know more thun
merely; bs NPV greater thim zero? Because the hasic
dcdea hehumd APV 15 value additivity, you can uss it
to beeak a problem into pieces that make mana-
yezial sense. Consider an acquisition, Even after the
deal has closed, it helps to know how much value
is being created by cost reductions rather than oper
aning synergies, oew growth, or tax savings. O
contdider an investment In a new plant. You may
negotiate specilic agreements with, for example
equipment supplicrs, linanciers, and government
agencils, __w both examples, different praple will T.

- charge of reatizing (ndividiin] pleces of value
APVasanatural way toget information abou these
pleces (o tanagers—ur for them to gencrate thaein.
tormation for themselves,

Executives are discavering (hay APV §lavs 16 the
strength of now-uhigquitous spreadshieer sofeware
each piece of the tnalysis corresponds to a subsee-
tion of a spreadshiest. APV handles complexity with
lots of subsections rather than complicated cell for-
mulas. In contrast, WACC"s hastarieal advantape
was precisely that it bundled all the picces of an
analysss togecher, so an analyst had 1o dissount
anly ence. Spreadsheets permit unbundling, a capa-
hility that van be powerfully intormative. Yer mads.
tonal WACC analyses do not take advanmage of (t
Indeed, many managers use their powerful spread.
sheets merely tw generate dozens of bundled valua.
tion analyses, vatherthan to produce unbundled
aralyses that would be mianagenally releving

WACK srill has adherents, most of whom Argue
that it works well enough when managers aun for a
sonstant debe-to-capiral ratio gver the long run,
Some go even furcher, saving that mandgers ought
td aim for exactly that — and so therefire WACT is
appropriate. But whether managers aught to hehove
thus s Righly-questionable: that they do noL, in
fact, folliw this prescrprion is indisyratable. To de-

|

New|Valuatign Practices Are n.._.: _-,—__J_m (i.ﬂ

Valuanpin prapuices are hanging already The gues-
Hum is hethercomparivs will adapt, but whin
Busineds scioold and _nudmﬂ”ﬂ“ continge to tcach the
roethod basgd onf the -._.-.ﬂw_._mﬁ.w..—cn-..mn cost of capital
[WACC bedausedit 15 the staullard, not because it per-
forms best. But some business sehools alresdy reach
aliemative methodulogres. Consulting and profes.
sinnal firms are sctively studying and modifying thi
appraaches to valuation. And pew valuation hooks,
suftwace, and seminars are appesnng on the market,
Here's some of what's ¢oming:

ClCampanies will routinely use more than une formal
valuation methodology The primary purpose will ot
he redundancy (1o get more than one oplmon about
i project's value], bue analyticsl taiforing [to use 4
methodology that fits the problem at hand)

Ll Discounted cash Hows will remain the foundation
of most furmal valuation snalyses, But WACC will be
displaced as the DCF methodology of choice by adjust-
ed present value or something very much like 1t

O Mamy com panies will soutinely evaluare the OpgHoT-
tunities inherent in such activities 13 RAD and mar-
keting by using tools derived from option priciog, sim-
wlavion, and decinon-tree gnalyais, The Primary

_

Tn &Wm.."u nmp_.E::_.. will met be o nebitrate go.
iremo-go decisiops {Should we fiveest o not?] bue o

ales mote refined cotmparisnos [Should we tovest
this way of tilmgay!] and o support line managers

th more formal analyses [How can we take furt her
advantage of our position in this market?)
[TEnhanced analyrical capabilivies will reside inside
corpurations, aot solely in fec-for-service professinnal
_.X__._n.m_u_hnu" The power ol valuation analyses is en-
hanced more by & deep understanding of the business
than by general experience with valuation. Insiders
tan learn valuation more readily than sursiders ean
learn the business

{1 Good corporate capital-budgetig processes will be
less rigid and more adaptive, Mot mere syseemizations
of a single valuation approach, they will synthesize in.
sights from different approaches according to the busi.
ness characteristion of the graject or opportunity. This
should come a5 good news to line managers,

CThe erend toward more active participation by the
3 anal ather financial execotives in stravegy farme-
lation and business development (hoth of which pre.
cede capital budgeting) should contioue, In fact, it
may accelerate,

e ——————————
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STt mﬂmﬂw,%w Lax adjusted ¢
“That is, when used sy

i i fus Tﬁn..rm,w
disconmy fatein Uﬂmhk.m_.nm"mw_.

.p.ma:nnn by a'complex capital MEEE.EW._..E? mrany
corporations inhabita world so neat thatone pamme:

tian, WACE iy supposed &Enﬂ.&.ﬁn .wuﬁn&xmn%mn_mﬁf.ﬂn.ﬁ summarize it? Aceordingly, some special iscy
associated with corporate barrowing, For a simple cap-

ital servicture

n_n—.nm~ - toarpoTate;
ofsamtnl..

e, T B el i X v
- Thecoatol debr and the cost of equity are both op-
Portutity costd, each consisting of time value snd ity
et sk preminm, Bt WACC also contains capisal.
stricture ritics and an adjustment reflecting the term
! minos the corporarg tnx rate, ‘Tagether, these have
thre. effece of modéstly wering WACE This in turm
£ives a higher present value than one wauld ohtain by
discounting ar-a non-tuz-adjusted OppOCtUnENY cost
When WACC works as intended, the exact value of im.
terest rax shiclds Is automatically included in the
present value of the project.

Mote that to vse WACC in this fashion is to rely on
cine term - I minus the gorpurcte tax rate - in the dis-
comt rate (o automatically makeall the adj

WACC ...E._.“E__.m_....rl . uifyjjeost n_.u.
tax rare) m_n.._.;s__ﬂ.nv £qui '

eree thar managers should mameain constant deb

_.__::a_unn&.u_...Fw.p::“:nw::_r& __...Jh.r._ :un
1o fiet chie tail wag the dioy J. 4
Valuing Opportunities: Gm:n__.n P;E.:
Opportunities - chie second type of commonly en.
countered valuation problem - may he theught of
a5 possible future operations, Whien you decade bow
much wospend an RE&D, or an which kind of R
Yol uie e.u_c_.:ﬁ OOporiunines .w_d....nm:__n W Cre-
ates, ot cash How from aperations, but Lhe opger-
TLRILY ko Invest again lates, depending om how
things look Many marketing expeaditured hive
the same characeeristis Spending to cicate a new or
suotger brand probubly has some immediate pay-
Off, But it also creates npporiunities for brand cx.
tenstons baer The UPPOTIUDIY may or muy oot be
cxplotted ultimarely, hut i1 is valugble nonctheless
Companies with new technologies, product devel
opment |deds, defensible positions in fast. growing
markely, or dccess w potential new markets own
viluable oppirtunitics For some companics, up-
portunities are the most valusble things they own,
How do corparations typically evaluate appartu-
futies! A commimn approach is not 1o valse them
tormally until they mature to. the point where an
thvestment decision can na longer be deferred. Ae
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I..:._u..,u._ tnmie, they jan the quewd of

g~ wnder consuleration for famling
[ decried this precrice _.»Pz..ﬁ: ici they clat

rudtomze their estimates of WACC with subtle ad.

s lustiments. Unforiunarely, the adjustments then are

- buried in an intimidatipg formula, one snd a balf ines

Cloog in asingle cell of a spreadshéer. Erpurs and as-
mptions, whatcyer they are, will muu_..ﬁE..a::m__ ?

e ?..ﬁ_.ﬁn__..... !
- And errors are indeed likely. The “auomatic? ey

- ture of WACC reliea on fairly redtriciive adsump-

_/vions b get the value of interest taz shields just righe
With norplain-vanilla debt securities (such a3 high
“yaeld debst; floating rate debr, arigina-issue dscann
odebt, convereaible debr, tas-cxempe debt; and e redst-
enhanced debl), WACC has an excellent chanee of
misvaluing the interest rax shields ar, which is prob.
~ably worse; misvalung the sther cash Flows asén:
clated with the project orits financing. In general, com-
panies with complex tax positions will be poatly
served by WACC. It is even more unrealistie fur the
sort of complexity encounteted in, for example cross.

1 cipltal budgering problems.

_.E rinvelunents

jLptids have fong
thay ir

rvfilioe the furdre and

b companies to
shience, i underinvest.

Whar aceually happens appears to be more dom-
| plicared and ea depend a great deal on how man-
agers.are evaluated and rewarded. The absence of a
formal valuution procedire often gives rise to per-
sottal Anformal procedures that can become highly
pulicized, Champlons arise to promote and defend
the opportunities that they regard us valuable, citen
resulting in overmvestment rather than undet-
wovestment.

Some companics use 4 {ormal DCF- hased ap-
proval process but evaluare stratepic projects with
_ special rales. One such rule assigns strategic

projects & lower hurdle rate than voutine invest-
menes 1o campensate for DOFs tendency 1o unde:-
value sttategic opruons. Uniortunately, in many
cases DCT's negative hias s not merely overcome
but overwhelmed by such an adjustment, Once
agaif, u¥eNnVEsImEnt can goeur in practice where
theory would have managers worry about underin-
vestment Anather special ule evaluates siaregic
oppertumtics off-line. owtside the routine DOF sys-
tent. For better or worse, experienced executives
make 4 judgment call. Sometimnes that works well,

Lt L
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buz even the best execunives {perhaps especially the
best) nform their judpment with sound aruelyses
when pessile

In generad, the nighe 1o stae stop, o modify a
business activity at some future time is different
from the pghe to operate it now A spectfic impor
tant deciston - whether ornot e exploit the oppar.
thniry — has yer o be made and can be deferred. The
righttomake chat decision optimally - that s, to do
what is best when the time comes — i5 valuable A
sound valuation of a business epportunity captures
s contingent mature: TR &D proves that the con
Cop Ly valid, we'll go shead aml mvest * The un-
stated implication |5 that “i 5 doesn't, we won't,”

The erucial decision to invest or nut will be made
after some uncerrainty 35 resolved or when tume
rums oue. [n fiancial terms, in nppoctuety s anal-
UROUS B0 an opeion. With an oprion, vou have the
right - bt not the sbliganon - to by or sell somse:
thing at a specitied price on or before some futare
dare. A call option on a share of stock gives you the
right 1o buy that share for, sav, 5100 av any time
within thenext yeae If theshare is currently warzh
$110, the option clearly is J_..TE._.EF Whaa i Ew
stk assworbianky 3909 The aprion srill is valuabl
because |1 won't expire tor a yvear, and il the stock
manths, 1t may well
ceed 3100 before the vear passes. Corporate o
tunities havf the game teatike: " RED proves that

the concepri ﬁ_.mrqﬁﬂﬂ_d_m:ch o “if the stog
price Tise _“.wu_u_%uﬁxn _m.:._. enths. " Stmilarly,

“wi'll go gnead and invese” j analogous o “we'll
exercise the option
Saan opron is valuable, and itz
value clearly depends on the value of
the :.:._.n"ﬂl__:-._ﬁ asset: the siock. Yer
wning the aprion is not the some as
owning the stock. Not surprisingly,
unie must be valued difterently than
the ather. In considering tppartun
ties, cash, vime value, and nsk all
Sl marter, hue each of those factors
enters the analysts i fwo ways Two
types of cash Nows matler) Gash fram the husiness
ani the cash required to enter it, should van choose
1o do so Thme matters in twi ways: the uming of
the eventual flows and bow long the decision to -
vest may be deferred. Similarly, sk mateers in two
ways: the nskiness of the business, assuming that
you imvest in i, and the sk that eircumstances
will charige [for beeter or worse] befors yoau have to
decude; Bven sumple option-pricing models must
contain at least frve o six vanables to capture intor-
mation aboue cash, time, and risk and vrganize it o
handle the contingencies thut managers face as the

HAFVARD BUSINESS REVIEW  Maw June {957

husiness evolves. (Ser the exhibit *What Makes
Upportunities Different )

Becanse it handles sunple conungencres better
than standard DCF models, apticn-pricing theory
has heen regardid as a promising approach to valy-
ing bosiness opporeunities since the mid-1970s,
Huwever, « usinesses are much more compl-

catend than simple puts and calls: A combination of
tactors — big, aetive comperitons, uneertainties thar
do ot fir neat probabilicy distriburions, and the
steer number of relevant variables - makes it im.
practical wo analyze real oppertunitics formally,
Juse serting up the valuation problem, never mind
sobving i, can he daunting. As a result, oprion pric-
ing has notyet heen widely used 45 3 tool for valu-
g opportuntes
Interest tn optiom pricing has prcked up in recent
years as more powerful computers have aided so-
phisticated modal bullding: Mevertheless, models
remam the domain of specialists, In my view, gen-
eralises will ger more our of option pricing by tak-
Ing a different approach. Whereas technical expests
| g0 questing farobjective truth — they want the
right apswer + generalists have a business to
manage and’simply want to dioa beoter job of it
m G R_.Mm n_hu o the truth is good, even i you don’y
ger all the “._w.w, there: So an oprions-based analysis

enged hog he perfect in order o lmprove on
rre nmy.u»_.nn

| &
T... eV [ ﬂu_ IR, 3 COrfporate investment ppor

T he

| n_.m:n

asan option is the ability to discern a sinple
pandencEhetween projece characteristics and

The absence of formal valuation
procedures often gives rise to
informal procedures that can

become highly politicized.

optien chatactensties. The potenoal mvestoent to
be muade corresponds w in option's exercise price
The operating assets the company would own, 6s
suming it made the mvestment, are like the stock
ome would own after exercising 4 call option. The
length of time the company can wait before i has o
decide 13 Like the call option's time o expisation
Uncerrainty about the future value of the aperating
assets i caprured by the vanance of returns on
hemy; thivs 15 analogous  the varianee of stock re
turns for call opticns, The snalyucal wooc here (s
_ to pe rform this mapping between the real prOpect
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and & simple option, such st a Buropean call option

|A European call can be exercised anly on the expi-
ration date, making iethe simplest of all aptions ) T
the simple option caprures the contingent nature of
the project, then by pricing the aption we gain snme
additional, albeit imperfect, insight mio the value
of the project.

To illusteate, suppose a company is considéring
whether to lovese $1 million to modify an EXISUNE
product for an emerging market, A UCF analyses of
the expected cash fHows shows them to be waorth
only abous $900,000. However, the market is
valatile, so thar value bs likely to change. A combi-
natwen of patents and know-how will protect the
COMpAny s oppartunity to make this investmene for
at least two more years, After that, the oppoctunicy
may be gone Viewed conventionally, this propos
al's NPV is negative $100,000. Bur the opportunity
o walt a couple of years to see what happens is
valuable. In effect, the company owns a two-year
call wption with an exercise price of 81 million on
underlying assets worth $900,000. We pead only
two more pleces of information o value this busi-
ness opportunity asa Eoropedn call pu:_i...ﬂm.m.muur.

Black-Scholes model, gives the value of this call as
abaue $ 160,000

What did the company tearn from oprivn piricia g
The value of the opporeunity is positve, not neégs
tive. That is always true as long as time and un.
certainty remain. The company should not invest
the $1 million now - 1o do sa would be to wasts
$100,000 - but neither should it forget about ever
investing. In fact, the odds are pretty good that it
will wanr to invest two vears from now. In the
meantime, the product or country manager mani-
tors developments. He or she focuses not anly op
MNPV but also on the proper timing of an invest.

ment. Alternatively, if the company doesn't wang |

ta invest and doesn't want to wait and see, 1t can
think about how to captuze the value of the oppor-
tunity now, The option value gives it an idea of
what someane might pay now for a license to intro.
duce the new product. In the same way, the uption
value can help acompany think about how much o
pay to acquire such a license or to acquire 2 small
busimess whose most interesting asset is such an
GpPpOruaity

Long-lived opportunities-in votatile busingss en-

free rate of return [this is the same as\the dmevalae | virpnments are so poorly handled by DCF vahlaron

reterred to above - suppose 1t's 7%, dnd some mea-
sure of how nsky the cash flows are Yor th F
suppose thar aonual changes in the value of these

e, A moderate figure for business cash fotvs:

....1_....m.—mqn to be very sophis

afed to ﬂ_CLnnn_ snmne

methods thar an opei :ﬁumﬁ analysisdods not
ic

worthwlile insight. A pra

yin nselThe ex-

", e ¥ & aption
cash tlows have a standard nnﬁ.uﬁwu..roﬂﬂy? Wn_.../_r pricing 15-as a supplement—got fa -T,ﬁm..uwnﬁ. for

Now, a simple aption-pricing Ha...r“___ such as the

|+1§_n valuation methodology dlre

:.u._Eﬂw—: may be 5.:7 i 14 change, or lepst sen-

o | | Y P Em— i .|__|
What Makes Dm_ﬂﬂlL:.:_wm Different?
Assetz-in-place loak like this: Cpportunities look like His:
Ty corh Aow
K. sl
cenhy v
tash _—ﬂ_t L]
H ! R i jir e
Hare we maki o dacision, fan Find ool what hoppeas, Hmre wea lind out whot! bappans belors we maka o detision
Tradifisnal DCF matheds ar desigmed far tii kind of prablam, Traditional DCF mathods work poorky hars
These b scenarion must have A_._mhqon_c.nﬂi-. thery clso must be moncged diferaniy.
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ously challenge, decisions implied by traditional
DCFanalyses.

Here's another way to think about the analyrical
strategy 1am recommending. Values for fairly illig.
wid or vne-of-a-kind assets jreal estate, for example|
are tiften benchmarked against values of assets or
triansactions regarded as comparable but not identi:
eal. Many terrific business opportunities are one-
of-a-kind,-and many are illiguid. Lacking 2 compa-
rable benehmark for the example above {modifying
| our product w enter an emerging market], the com-
| pany synthesized one by sceting up a simple Euro-
pean call option. By pricing the synthetic apportu-
ity [the call opuon), it geined additional mnsight
inta the real oppartunity {the product introduction
proposal). This insight is valuable as long as the
company doesn't expect the synthesis or the resule-
ing estimate of value to be perfect,

What the gencralist needs; then, is an easy-to-
learn tool that can be used over and over 1o synthe-
size and evaluate stmple options, Furthermore, be-
cause the goal is to complement, not replace,
existing methsls, managers would like a tool that
can share inputs wich a DEF analysis, or perhdps
us¢ DUF cutputs as-impies, My favorite candidardsis
the Black-Scholes aption-pricing model, the First
and still ope o phe simplest models, Arguably dot
| ‘the easiest to learm, it is herhaps the most versartls
of the simpler cls, Al intuitive mapping be-
tweer Blaek:! les—varmbles and project charc-
| reristicsfis dsually feasible lAnd even though (he
maodel cgntains five rumb_u?? there is an inmative
way to qombine these five into two parameters,
each with alogical, managenial intarpreration. This
intuitive process lets a manager create a twoods
mensional map, which is much easier than creating
one with five vanables. Finally, the Black Scholes
| model s widely available in commercial software,
| which means that if you can synthesize the compa-
“rable aption, your computer can price it for you
“The crucial skills for the generalist ure 1o know

how ta recognize real oprions and how to synthe
size sumple ones, not how to set up or solve com-
plex models

Valuing Ownership Claims:
Equity Cash Flows

Ulawmns that companies issue against the value of
their uperations and spportonities are the last ma-
jor category of valuation problem, When a company
participates in joint ventures, partnerships, or stra-
_ tegic alliances, or makes large investments using

project financing, it shares ownership of the ven-
_ ture with other parries, sometimes many others,
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_ Munagers need to understand not simply the value

[ of the venture as s whole but alsa the value of their
company’s interest in it, That understanding is es-

_ sential to deciding whether or nat ta participate as
well as how 1o structure the ownership claims and
write good contracts,

Suppose your company is considering investing
in a joint venture to develop an office building, The
building itself has a positive MPV — that is, con-
structing it will create value, What's more, the lead
developer 1s confident that lenders will provide the
necessary debt financing. You are heing asked o
contribute funds in exchange for an equity interest
in the venture, Should you invest? If all you've dane
is value the building, you can'e tell yet. It could he

_ that your partner stands t v caprure all the value cre
ared, so even though the huilding has a positive
| MPY, your investmence does not. Alternatively,
| some ventures with negative MPVs are good invest-
ments hecause a partner or the project’s lenders
make the deal very attractive. Same partners are
sumply imprudent, but others - governments, for
example ~deliberately subsidize some projects.

A straightiorward way to value your company’s
quity is w estmate its share of expected furure
psh fofes and |hen discount those flows at an ap-

“.:_...LE...A.._ t {hat compensates the company for
the skt 1s'hedring. This is often referred to 2s the
njty chsh flijw (ECF| approach; it is alén called
Jows 1o éguary [t is, unce agan, a DCF mechodalo-
¥, hut both the cash flows and the discount rate are
iffprent fromothose used erther in APV or the
ACC-based approsch. The businesy cash flows
must be adjusted for fixed fnancial claims |for ex-
ample, interest and prineipal payments), and the
discount rate must be adjusted for the nisk assaci:
ated with holling a Anancially leveraged claim.

Handling leverage properly is most important

when leverage 1s high, changing over time, or both,
In those situations, lenders' interests may diverge
from those of sharcholders, and different sharehold-
ers’ interests may diverge from one another Such
divergence is especially common in transactions
that produce or anticipate substantial changes in
the husiness or its OIEANIZALION - N TEIEErs, Acqui-
sitions, and restructurings, for example.

Unfartunately, leverage is mose difficult w treat

| properly precisely when it is high and changing.
When leverage is high, equity is like a call option,
owned by the shareholders, on the assers of the
company. If the business is successful, managers
acting in the best interests of shareholders will “ex-
ercise the option” by paying lenders what they are
owed. Sharcholders get to keep the residual value,
But if the business runs into serious trouble, it will
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be worth less than the loan amount, so the borrow-
er will defanlt. 1o that stevation, the lenders will
oot be répaid i full, they will, however, keep the |
assets m satisfaction of cheir claim.

It 13 wadely underatood tha highly levered equiry
is like a call option hecause of the nisk of default,
Why not use an option-pricing approach o value
the equity! Becouse the options invalved are oo
complicated. Every time 4 payment |interest or
principall is due w lenders, the horrower has to de-
cide again whether or not 1o exercise the option. In
etfect, levered equity 1s @ complex sequenca of re-
lated optlons, including options on options. Simple |
option-pricing models are not good enough, sod
complicated models are impractical. That s why
it's worthwhile to have ECF as a third basic valua-
tion tool.

Ity important to state that an BCE valuation, no
matter How highly refined, is not option pricing,
and therefore will nov give a “correct” value fora _
levered equity claim. But ECF can be executed so
that its biases all run in the same direcrion = to.
watd a low estimate. So, although the answer will
b wrang, the careful analyst knows thatig will be
lew, nae high, and why,

The key to using ECFis 10 begin the analysis ara
point in the future bevond the peridd-in w 8
fault visk is high. At that point, an analyst can eg- |
tahlish a futwre value tor the equity psif
tinnal DCE methods, Then ECF ”H.%ru

ack

year by year o the present, carefully sccounting for _»m companics .Eamw

vearly cash tlows and changes in riskalong the way,

waril it arrives at o present vilue, The profedufe is ghe good news

quite straightiorward when built into
sheer, and if certain formulaic rules are adopeed for |

As companies adopl new
valuation techniques,

moving from later o earlier years, ECF biases con-
inve to underestimate the true equity value. The
formulaic rules amount to an assumption that bor-
rowers will not really walk away from the delbe
even when it is in thei: best interests to do so. Obyi-
ously, this assumption deprives them of something
valuable - inreal life, they might indeed walk sway,
50 the real-life eyuity is more valuable than the
contrived substitute,

1

<o) | e
0 H_nmf Costs and Benefits

sprbad- | are notvery hard o

the good
news is that the tools a generalisl
needs are not very hard to learn.

A TALAAIE R e —— by

An ECF analysis also shows explicitly how
changes in ownership structures affece cash flow
and risk, year by year, forshe equity holders. Undes-
standing how a program of change affects the com.
pany's owners helps to predict their behavior - for
example, how certain shareholders might vore ona
proposed merger, restrueturing, or recapitalization
of the venture. Such insight is available only from
ECF arits variations.

What do companies use now instead of ECF
analysis! Some evaluare equicy claims by first valo.
ing the entire business (with WACC.based DCF)
and then subtraceing the value of any debt clams
and other partners’ équity interests, This appreach
requires managers to presumne they know the true
value of those ather claims In practice, they don’t
know those values unless they apply ECF to esti-
mate them, Another common approach is to apply
a price-earnings multiple to your company’s share
of the venture’s net income. That has the virtue of
simplicity. But finding or creating the nght multi-
ple is tricky, to say the least, Skillfully chosen
pricc-carnings ratios may indeed yvield reasonable
values, but even thanshey don'e ot bute-the ath.
managerial ingights that {low natuagally ,n._.4:, the

crure of an ECF J_.n_ “m_u_ = 7 _

L1

lu tion technigues snade
or acedssiblelby desktop computers,
15 thar the rools a generalist|needs
l¢arn. The time and effoet nee-
essary before the techniques pay off aaturally will
depend on a company's situation and
its current finance capabilities,
Benetits will be high for compa-
mies that expect to invest heavily in
the near future. For them, the subop-
vimal execution of a large, mudtivedr
investment program will be costiy.
Consider, for example, an industry
such as telecommunications, in
which eapital intensity is coupled
with rapid growth and technological
change, Success requires a sequence of gaod invest-
ments, and gerting even une of them wrong can be
very expensive. Or consider industries with only 2
few signilicant players that compete head-on in
nearly all aspects of their businesses, Companies
abile to take swife advantage of 4 competitor's mis
takes should expect the benefivs ot insighttul analy-
ses - and the penalties for poor analyses - to he par:
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more powerful

ticularly high. Similarly, any company working
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now to exploir a first-mover advantage is highly de-
pendent on the success of early investments.

The costs of upgrading capabilities are likely 1o
be low for companies that meet one or more of the
Aollowing three critena;

L They already use DCF valuation in their capital-
budgeting processes and have built the relatu] sys.
tems bor wse on desktop compurers.

i They have many managers, not just finance staff,
who are already comfortable with the basics of
maodern corporate inance and will not find the new
tools ditficult to acquire.

U They are currently upgrading their staff capahili-
ties tor other reasons, so the incremental cost of in-
stalling a berter system js minor

Let's look ar what's involved in learning the three
valuation methods;

Adjusted Present Value, There are few 1ools as
powertul and versatile as APV that require as little

HARVARL BUSINESS REVIEW  May Jime | 957

tme 1o learn. My experience is that execurives al-
ready schooled in WACC can learn the basics of
APY an about two hours, either on their own or
with an Instructor. Within ancther half o day, peo.
ple already comfortable with spreadshect software
ar¢ able to apply ARV etfectively to real problems.
Today it is no exaggeration to-say that a COmpany
not using spreadsheets for valuation is far behind
the nmes. And companics that are using spread.
sheets, bue not APY, are underatilizing their soft-
ware. Generally speaking, systems that can acoom-
medate WACC can handle APV

Option Pricing. This tanl is costher, There's more
to fearn, and for some people; it is less intuitive,
Mevertheless, it is by no means inaccessibie. Ragic
option pricing can be learned from & textbook.
What is more difficult is the application of this tool
0 corporate problems, 1s opposed to gmple puts
and calls,

141



AT T -

(

T T T T 4T WA W

L PR R R T

o = -

Corporate applications reguire 2 synthesis of op-
tion pricing and DCF based valuaton; thit 15, away {
to-uge DICE matputs as option-pricing inpuls and
a way o reconcile the different values generated by
each methodology. Simple frameworks embodying _
such a synthests can be learned ina day or less, Sim-
ple applications require anather day, Mocmally, half
of this time is devoted to running numbers and the
other half to the more subtde but imporcant rasks
of interpreting and qualifying reselts and exploring
the limitations of both the framework and the
methodology

Opticn priciog does not fit naturally into most
companics’ cxisting capital-budgeting systems.
Meither, for that mateer, do tools such as decisinn-
tree analysis, sitmulation, or seenario analysis, |
which are somerimes offered s aliernarives 1o op-
tion pricing. Thus, the most practical way to be- |
gin using opticns-based analyses is to run them in
sequence with DCF analyses. [ mean that in two
senges: fiest, in the sense that you do opoon pricing |
after you've already done a DCF analysis, 1o com-
plement; not replace, the lavter; and second, 1 the
sense that ourputs from a DCE 4nalysis-{such as
present values and capital expenditresi b C
puts for opuon-pricing (such as upderlyipg asset
vilue and exercise price), Most co ies il i
Gond (6 worthwhile to build separate systems to sup-
pure cach methodology, Todeed, 1 .._m-ﬂ.—u.l_ﬁo.m—._ F.F/

prickng are set upas mutually exclisive rijals 4 you
pick one or the other, but not hath _- Gprion pricing

will Tose, for noiw

mcn:Eu:S_.nad.mno_.:wn:.nm c__E _...:_u—u _,_rn:/7
most high-powered technical expertise witHin a

small finance or business-development group. The
rest of the company, both line managers and wop- _
level managers, will be trained 1o use thar resouree |
effuctively, Therefore, the ability w formulite sim.
ple opuon-pncing analyses will be widespread, i
only the specialists know anything about valuing
opportunities, either of two unatiractive sutcomes
15 Likely: che model-builders will become high
priests who dominate the capital-budgeting pro-
cess; or they will become ireelevant geeks whose
valuable talents go unexploited.

Equity Cash Flaws. Managers already familtar
with some kind of DCF valuation wol can learn
ECF, alung with a basic application, in less than a
day. Companies thar might be heavy users of this
tool will want to adapr it to the particular kind of
business or transactions they engage in most fre-
guently. Probably the most common uses are in

Ty

projeet and trade finance, mergers and acquisitions,
buyouts, anid juint ventires and alliances.

Adapting ECFand corporate systems toeach ok |
€7 1 not necessarily difficult or costly but needs
be assessed case by case. ECFis 4 more specialized
viluation tool than either APV or option pricing be-
cause 1t addresses a more specilic question. ATV
and option pricing ask, What 15 the walue of this
bundle of operations and opportunities? In contras,
ECF asks, What is the value of an equity claim on
this bundle of assets and opporrunities, assuming
they are financed in this fashion? ECF therefore re.
UirES 1MOTE SURPOTT O, 4T 4 MIm e, Ore mputs
from corporate finaneial and capital-budgeting sys.
tems. But presumably, « company cogeged (o signif.
icant mimbers of joint ventures or project fnanc-
ings, for example, must support these activities
anyway, regardless of the valuaton wols 11 chooses
tor builid inte & particular system.

Formast companies, getting from where they are
now 1o this vision of the fture is nota corporars i-
nance problem - the financial theories are ready |
and waiting - but-an organizationat-development | Y o
roject. Motivated nEmE___nn“ trying to dola better | _|||I\|l )

ioh and advance thdir Lardersl will matdrally spend _
time learning new skills, even financial sk|lls. That
s already happening, Th T §tep 15 fo use this)
_”W.W athdrm to sup- | '
ity o allocate >

broadening base of nowledgd as
art an enhanced corpordee £
nd manage ,.nmc_...:.._ﬂ Heguvely.
An active approsch te d spe-rewe- v ludtion
capabilitics — that is, deviding where you wint your
company to go and how o get there = should allow
yuu to-develop those capabilicies faster than a pas:
sive, laissez faire approach, and it onght to yield |
more tocused and powerful results. OF course, it's
also probably mare expensive. However, the ques-
tion is not whether it cheaper to let nature take its |
course, bur whether the more powerful corporate |
capability will pay tor iself. That 15, how much L4 |
that capability wortiy?
1. Sxe Stewart ©_ Miers, “Eateractiom of Corporaie Timansing and avesy
ment Deciiions - lmplicanums fur Capital 8ad gering. * Pourme ! of Frodmes

ol 29, Murch 150, pp 125 APV s somentmescalled wadkaa tion im parts
ar valnation by chenpongn s

£ Fut aboare fonnaad snd eatended docossian o sueh .ﬁ_ Vo, sce dwliasl
F. Dighi and Raobent 5. Mindyck, “The (ptioss Approsch to Capiial tnvest
men, " MR May.faae 1995, pp. 10515 (n particular, Thxicamd Plydyck
lilghlight the common, cartically imporiant dharacteristic u....ﬂmﬂﬂ.:wn-.m
oy i capital investments. When 2 naky wvestment i boeh mreveribie
and defeerabile, comimon sense suggesty wilting o itvest

A For the model, vee Fischer Black and Myron Scholes, = The Prcing ol
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