
Today's technology can put adjusted present value into th.e arsenal 
of every general manager. 

Us in APV: 

for Valuing Operations 

l£ y,ou learned ~aluation tech­
niques more than. a few years ago, 
cbanoes a:re y.ou ax.e dudbr a ~:e£resb­
er course. You were certalnJY taught 
that the best practice for val'Uin.g op­
erating assets - that is, an existing 
business, factory

1 
product line, or 

market position- was to use-a dis­
coonted·casb-frow (DCF) methodol­
ogy. That is s.till true. But the partic­
ular version cd£ DCJ;l tha~ has been 
accepted as ~he standard over the 
past '20 years- using the weighted­
average cost of capital (WACC) as 
the discount rate - is now obsolete. 

True, business schools and text­
books continue to tea<ili the WACC 
approa<ili. But tbat''s because it's out 
there as .the stap4ard, not pee<) use it 
petfo.~;ms best. 'POdaf those same 
scbooi~ and texts also present alter­
native methodoiogies. One alterna­
tive1 caUed adjusted present value 
(APV'), is especially versatile and .re­
liable, and will r~lace WACC as the 
DCF m.ethod,ology o£ choice runo;ng 
generaUsts.(See "Whaes ItWottb? A 
G~eral Manager's Guide eo Valua­
tion, " in this issue ofHBR.) 

Fo:r managers with businesses to 
run, the 'Luestion of which valuation 
method to use bas always come 
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down to a pragmatic cornpadson of 
alternatives. What might you use in· 
stead of WACC? Just like WACC, 
APV is designed to value operations, 
or assets-in-phtce1 that is, any exist­
ing asset that will generate future 
casb flows. Th~s is the most basic 
and com moo type of valua tioo prob­
lem that managers face. Why choose 
APV over WACC? For one reason, 
APV always works when WACC 
does, and sometimes when W.ACC 
doesn't, because it requires fewer re· 
strictive assumptio.ns. For another, 
APV is less p rone to senous e1iiO~S 
than WACC. But JDOSt im'po:r:.tant, 
geneial managers will find that 
APV's power lies in the added man­
agerially relevant information it can 
proYide. APV can help managers an­
a.l,yze.not oply how n;1ueb, an asset is 
Wottb but alS'o where th.e va\ve 
comes from. 

All discounted-cash-flow method· 
ologies involve forecasting future 
cash flows an.d then discounting 
them to their present value at a tare 
that reflects their riskiness. But the 

methodologies diffedn the details of 
their execution, most particularly in 
how they account for tb.e value cre­
ated or destroyed by Hnancial ma­
neuvers, as opposed to operatjons. 
APV's approach is to analyze fil;mn­
cial maneuvers· separately and t,hen 
add their value to tliat of the busi­
ness . (See the exhibit "APY:: The 
Fundamental I dea.'') WACC!'s ap­
proach ls to adjust the disc.ount rate 
I th'e cost of capitaJ) to .~;eflec~ finan­
cial enhancemeuts. Analyst~ apply 
the adjusted discount rate directly to 
the business cash flows; WACC is 
supposed to handle financiatside ef­
fects automatically, witHout requir­
ing any additio!l after the fact. 

In £eahty, WACC bas neve:~; been 
tbat good at handling finmcial s,ide 
effects. ln its most epmmon formu­
lations, it addresses taxeffeets only­
and not very convincingly, except 
for simple capital structures. How­
evei:, ,its compe~g virtue is that it 
.reqpires only one discoUJ;lting opera-

Timothy A. LuehriJ)an iis a visiting 
associate professor of finance at the 
Massachusetts Institute of Technol­
ogy's 8-loan Sclwol of Management 
in Cambridge. 
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APV: The Fundamental 

APV --
Base-case value 

vqlue. ef the prQjecl 
as if it V{el'e FlnonceJ 
entirefy wi lh equity 

APV lmbvnd/e.$ compenents of yalue 
and analyzes each an·e ·separately. 
fn contrast, WACC bvndll.!s all financing 
·side· effects into the discount rate. 

tion, a boon in the past to users of 
calculators and slide rules. Today 
that advantage is irrelevant. High­
speed spreadsheets make light work 

MANAGER ' S TOOL I<IT 

Value of all financing 
side effects 

I interesl lox shields 

csos.ts of finondol diStress 

subsidies 

Ls.sue oosts 

l 

of the extra discounting required by 
MV. More than 20 years after AFV 
was first proposed, its unbun.dling of 
the components of value, always 

Steps in a Basic APV Analysis 
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Step 1: 
Prepare performance forecas1s 
and bqse-case h1crementol cosh 
flows for Jhe busit,ess. 

Whole busln~ss 

HE1telhe componimls of 
yp/ue a/'e bvnd/e/J log!illher. 

I, 

Prepdre o voluotJ.on spreadsheet 
for each _component of valve. 

Step 2: 
D Kounl bas~co•e co~h Row1 
and l•.mninal value to prt'.Wfll voluo 

~$li'mated ,oper.ating· and 
trwe5lf11linl tdsh flows, 
111cludlr1g Jer,mlool vollili 

SteP. 3 : 
Evl!lluotc finon.;rng $iOtlr ~ffecb 

Side effect: irtletesl lOx shields 

p,re~l '(alue of 
estimated iAterest lex 
sht!!lds,ftom borr6wlng 

Here lhey are unbvndled. 

very informativ.e, is now also very 
' . mexpe,aslVe. 

APV is flexible. A skilled a:J,lalyst 
can configure a valuation in what­
ever way makes most sense for tbe 
,People involved in managing its sep­
arate parts. The basic framework can 
be highly refined or customjzed ac­
cording to tast.es and circumstance~, 
but a simple example illustrates the 
essential idea. 

An APV Case Study 
Roy Henry, president o£ ffiEX In· 

dustries, has rus eye on an acquisi­
tion target: .t\CJ;Ile :PUters, a· division 
of SL COlJJOiatipn. Acine is a mature 
business that has underperfottned 
in its industry for the past si)!: years. 
After an intema1 campaign to boost 
performance fell short of senior ex­
ecutives' expectations, SL Corpora-

Add the coll'\panenls of.volUce. -· 

Step 4: 
Add the pr<;ces togelher 
to {ilel on initial APV. 

APV 

bose-cose value 

... VQI\Je' of financing sldii ~ffl,l:'lf 

,. odJu~ p~;e~nt valu• 

Step 5: 
Toil or the <lnolysis to 
fit managers' needs 

Finally, they·ore rebund{ed. 

HARVARD .BUSINESS REVIEW May-June 1997 



MANA GE R ' S TO OL K I T 

tioo resolved to sell Acme. Working 
Step 1: Prepare Perfqrn•ance Forecasts with tlivision manager$ from IDEX 

l.nUltStries who know Ac,me's ()pera-
(1'1 mi/IIQns of dol/a~) tlons and with some ex terna l pro-

fess10nals, Henry has tacrgctcd tbe .,ro Formq Income Statements 
£oUuwing specific opportunities for 

YeorO value creation: Ye()r I Year 2 Yeor 3 Yeo( 4 \i'eor 5 
0 Acme's prodLtet line will be mtio- ESIT $22.7 29.8 37. 1 40 1 42.1 

lh'tersst 2L6 19.1 11 .a 16 7 I 5.8 oallzed, and some components will fiB'f 1.1 10.7 19.3 23 3 26.3 
bt: outsourced to improve the com- Taxes @34% 0.4 3.6 6.6 7.9 8.9 
pany's operating 11\llrgin by three Net IQcome 0.7 7 . I 12.7 15 .4 17 3 
pcrccnt.'lge points. 

Supplemental delta CJ Tht.: same changes will reduce in-
vemory and boost paynbles, produc- Depreciation $21 s 13.5 11.5 12 I 12.7 

Coplfef &X~endltvre~ 10.7 10.1 ICLII 11.5 1 3. 1 ing onetime reductions in net work- t:J. Net war lng capital -12.3 1.9 4.2 5.2 6. 1 
lng capital. 11 Other assets 9.0 6.9 3:.4 0,0 o.o 
0 Some Of Acme's nonproductive as-
sets wi II he sold, 

Pro Forma Balance Sheets b Distribution wU I be streamlined 
aod new sales lncenti ves introduced Assets YeorO Year I Year 2 Yeor3 ¥ear t1 Yeor5 
to raise Acme's sales ~rowth from Net working capitol $60.0 47.7 49.6 53.7 5910 65.1 
2% to 3% annua11y tO the industry Net fixed assets 221.0 210.3 206.9 205.7 205. 1 205.5 
average of 5%. O.ther m~els 26.0 17.0 l 0 . 1 6.7 6.7 6.7 
P Some taxes will be saved, mostly Total as:rets 307.0 27.5.0 266.5 266.2 270.8 277.3 

through Lhe interest tax sh·ields asso-
liabilities and equity ciated With botrowing. Revelver@ 7.5% $13 .0 0.2 4.8 11.7 20.9 20.0 

The seller's representatives have Sank loon @ 8.0% 80.0 60.0 40.0 20.0 0,0 0.0 
indicated rhat SL COrJ?O.ration ls rc- Subordinored debt @ 9 .S% 1.50.0 150.0 150.0 150.0 150.0 0 .0 
lucrant to accept less than book long,term deber1tures at 9 .0.% 0 .0 0.0 C:Ul 0.0 0.0 140.0 
vah~e [currently S307 mi.llion.) for Total debt 243.0 210.2 194.8 181.7 170 9 160.0 
Acme, detlp,ite the division's rcccm E<111ll.y 64.0 64.7 71.8 84.5 99,9 117.2 

foto111abi/llias and equity 307.0 275.0 266.5 266.2 270,8 277.3 Lackluster performa nce. Henry's fi-
, oat cial experts believe Lba.t a deal at Supplemental data 
book value could be financed with lnlerest pold $0.0 21 6 19, 1 17.8 16.7 15.8 
about 80% debt, composing senior P~iroJpol repatd 0.0 32.8 15.5 13.1 10.8 10.9 
bank debt, priwately ptaced su1~ordi- Dividend& 0.0 0.0 0 .0 o.o o.e 0.0 
nated debt, and a rcvo.lvi.ng credit fa-
ciliry. ('See the pro fonna ba1ance Base-Case Cash Flows 
s,heets in the table "Step I: Prepare 

YeorO Year I Yeor2 Year 3 Year4 YearS Perfonna.nce Forecasts.") H<::.tlry ex-
EBIT $22.7 29.S 37.1 40, I .i2 1 pect& to pay dow.n that debt as quick-

ly ns possible !and the lenders will - To)(e$@ 34.% 7.7 10. 1 12.6 13.6 1 ~.3 
• EBIT (1 -I) 15.0 19.6 24.5 26.4 27.8 insist on ir) and Lo arrive at a debt-to-

caphd ratio no bighcr thnn 50% + Depreciation 21.5 13.5 11.5 121 I 2,7 

within fiv.t years. He will try to bold "" Ope~Hng cosh Row 36.5 33: 1 '36.0 38.5 40.4 
- 6 Net working capitol 

. 

fee!. down to $15 million, but they I 2.3 - 1.9 -4.2 -5.2 -61 

could well reach as high as $7.0 mil- - Capital expen!:lltures - 10.7 -10.1 - 10.4 - 11.5 - 13. 1 

Jion or mot~. - 1:. Other assets 90 6.9 3A 0.0 0.0 

Acme does not have publicly trad- ~ Free ca~h Flow of assets 47 0 2$. 1 24.8 21 8 21 3 

ed sha:res, but a few sirrdlar com -
panies do, and they pwvidc bmoh-
m or.ks for estima ting the cost of 35%. For comparison, Jet us suppose because it will not be financed en-
equity. One such company, with a that t.hc return on long-term govern- d.rely wi.th equity; we adtl or sttbtrnct 
hlstorical debt ratio of 45% to 50%, mcnt bonds is 5%. value associated. wi.th the Enan.cing 
has an estimated cost of equity of 

Executing an APV Analysis 
p.rogram th;al we expect to utilize. 

l4%. Another, with no debt in its (Sec the exhibit "Stcrs in a 'Basic 
capital SlfllCture, has an estin'l1lted Now lot's estimate the APV of th.is APV AnaJysis. "I Vresumably, the net 
cost of oquir:y of 13.5%. In general, acquisit ion target. The firSt task is to er£ect or th(! program wi.l l be posJ-
Henry's equity investors expo.cL sig- evaluate the business as iJ it were h- live; otherwise, we would use only 
nificantly higher returns - of 30% to nanced entirely with cquiry. Then, equity financing. 
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.~tep 2: Discount Base-Case Cash Flows and 
pr inal Val&~e to Present Value 

(il'l mil/Ions o/~fldti) 

Base·Case Value 
YeorO Year I Yeo~2 'tear 3 Year 4 Yecr 5 

Free t0'$h How of ossels $47 Q 28tl 24.8 2 1.8 21 .3 
Termindl volue of tmel~ 263.4 
r:>iJ>coun t footer @ 1 3 5% ...:1..:.;. O:;.;:b;.;:;().;;..o_~.;;.;~O.~s~a 1'-'1~0;..;.·-::77-i-6'-::::3_. ....;0;.;... 678:::-3

7
9 -~-"10-'-.6':-'0::':'2,:-6 ----"0-:'.5'=:3=-'"09-:-

~resent volue,:each year $A 1 .4 21.8 17.0 13.1 151.1 
8Ql&CC$& Yalue {total) I $,44.5 J 

To determine the value of Acme 
Fillers using APV, carry out l'he fol.­
lowing five steps: 

Step 2: Discount the flows using 
an appropriate discount rate and ter· 
m.inal value. As with any DCF vali,J­
ation, we 'h,eed a discount rate and a 
term.inal value. How these items axe 
tr~ated is where APV b~gins to di­
verge f.rom other methods. Start 
\'lith the discount rate. We wam an 
opportunity cost of capital; that is, 

rrn mlllions:.ol.dollors) 

Interest Tax Shields 

YeorO 

the return Henry's investors could 
expect to earn by investing in some 
other asset With the same riskiness 
that the target assets would exhibit 
if they were financed entirely with 
equity. Our best benchmark for this 
opportunity cost is 13-5"% -the cost 
of equity for a comparable company 

Step 1: Lay out the base-case cash 
flows. The base-case value is b1.illl 
on £immc1al j)Tojcctions that would 
be prepared for any DCF approach to 
this problem, including the WACC­
bascd v~hia.tion most companies al­
ready use. The p.rojections consist o£ 
expected ip,cremcntal operatiL~g and 
i ovestment cash flows [o:r the tar~et 
business. F0r Acme's figures, see the 
table "Step 1: Prepare Performance 
Forecasts." (To save $pace, we have 
omitted the above-the-line items 
that go into the EBIT' forecast,) In the 
first year, ~or C.Xllmpl e, Henry ex­
pects after-tax opera tins cash flow to 
be $36.5 million. Tbe chart shows a 
reduction la neL inflowl o( net work­
ing capital ln. the first year as he 
Uquidlltes inventory and increases 
payables, (allowed by new invest­
ment Ia net outflow) to support sub­
sequen t grpwth in sales. Capital ex­
penditures represent anod1cr cash 
outflow. Finally, the change in otl1er 
assets picks u-p alter-ra:x cash pro­
ceeds from liquidating the nonpro­
ductive assets uaentioned above. 
The operating cash .flow, plus onni ­
nus those investment effects, giv.es 
"free cash flow of assets." 1 with an ~-equity capital structure. 

1"5tep 4: Add the Pieces Together to Get 
an Initial APV 

tin millions of dol/em} 

Base-case value 
Side effect: lax shields 
Ad{(lsfed present value 
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Year 0 Year 1 
$244.5 
$101.8 

l $346.3 J 

' 

Ye~r2 Year3 Yea(4 Yeor:5 

The 1nst mgredicnt is a terminal 
value for the assets. Tliis is simply 
tbe estimate, at some terminal hori­
zon, o£ the as·sets' value, taking into 
account everything after the tenn.i­
ual horizon. For a going concern, we 
usuaiiy choose as the terminal hori­
zon the em:liest point after whiob we 
can regard the assets as a perpetuity 
or some other simple fi:n~ncilll con­
struct. S'\lppese we ex.pect free ,casl:l 
fJow for yeru:s six a~d after to grow ;:~t 
5% per year in per,petu ity. The value 
(o.t the end of year Eive) of such a per­
petuity is simply the yeaNiX cash 
f low-divided by the result ohhe dis­
count rate min.us t.he growth rate 
(0.135 - 0.05 - 0.085)1 which equals 
$2.63.4 rp illion. 

Now we discount tbe free cash 
ilows and the tetmina\ valu~G at 
13.5%, asshownin the chart, tO ob· 
tain a base-case vallle of $244.5 mil­
lion. Note that this figure is .lower 

Y&or l 
$7.4 

Year2 
6.5 

than the book value sought by the 
hopeful seller. 

Step 3: Eva:Juate the financing side 
effect.s. Of the several possible side 
effectS of Henry's proposed financ­
ing program, we will examine only 
one here: interest tax shields. Inter­
est tax shields . arise because of the 
deductibility of interest payments 
on the corporate tax tetucn (versus 
the nondeductibillty of dividends). 
VVhy is this a side effect? Because the 
projected tax payments in the base 
case are too high - the hypoth.etlcal 
~11-equity-financed company pays 
no i.nterest and receives no tax de­
duction. With the capital structure 
Henry is contem,plating, the I.Jiterest 
deduetton will reduc:e tax.ablc: in­
come by the amount of the interest 



vn mi//lonJ ol dollorJJ 
BaHiine Performance 

YearO Year I Year2 Year3 Yeor 4 YearS 
EBIT baseline $20.4 26.8 (33.4 36.1 37.9 
-Taxes@ 34% 7 .0 9.1 11.4 12.3 12.9 
• EBIT (1 - t) 13.5 17.7 22.0 23.8 25.0 
+ Depreciation 21.5 13.5 11.5 12.1 12.7 
a O~rating QPsh flow 35.0 31.1 33.5 3.5.9 37.7 
-A Net W~il'\9 Copl!al -4.0 -4.0 -4.2 -5.2 -6.1 
- Capital expenditul"8$ -10:7 -10.1 -10..4 -11.5 -13.1 
- J:ree cash Row, baseline 20.2 17.0 19.0 19.2 18.5 
Terminal value, baseline 172.8 
Discount factor 0 1 3.5% 1.0000 0:8811 0.7763 0.6839 0.6026 0.5309 
Present value, each year $17.8 13.2 13.0 11.5 101.6 
Baseline business value I s1s1.2 1 

lnc}ementa: Value-Creation l,.itiativea 

Year 0 Yeor 1 Year2 Yeor3 Yeor4 YearS 
1. Margin improvement 
lhcremental EBIT 
- faxes@3A% 
• Cash inorement 
Increment to termi11dl value 
Present value, each year (0 13.5%~ 
Value of margin Improvement $21 .3 

2. Net-worklng-co/c'tal improvement 
Incremental cosh ow 
Present value, each year (0 13.5%) 
Value of nel·working<apital 

lmpro'Vemenl 

3. Asset soles 
Incremental cash Row 

l$14.0 l 

Present value, each year(@ 13.5%L___ 
Value oF asset soles ~ 

4. Higher steady-slate growtn 
lnoremenlal terminal value 
VafiJe oF higher growth 

Sum of baseline and inCiftmenls 
+ Vdlue of interest tax shi~;~lds 
• Adjusted Present Value 

l$34.3 l 

$244.5 
$101 .8 
$340.3 

and so will reduce the tax bill by the 
amo!lnt of interest times the tax 
}late. In the first year, the .interest tax 
shield is $}.4 million ($21.6 miiHon 
X 0.34). In the second year, it is $6.5 
million, and so forth, as· shown. 

As with the base c-ase, we still 
need a terminal value and a discount 
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$2.3 3.0 3.7 4.0 4.2 
0.8 1.0 1.3 1.4 1.4 
l.S 2.0 2.4 2 :6 2.8 

25.9 
1.3 1.5 1.7 1.6 15.2 

$16.3 2.1 
14.4 1.7 

$9.0 6.9 3.4 
7.9 5.4 2.3 

$64.7 

(as before) 

rate. Academics agree that taK 
shields, like any other futuxe cash 
flow, should be discounted C!t an "ap­
propriate" risk-adjusted rate - that 
is, a rate that reflectS riskiness. Un­
fortunately, they don't agree on how 
risky tax shields are. A common ex­
pedient is to use the cost of debt as 

a d:iseount rate, on the theory that tax 
shields ate about a:s uncertain as 
princj.pal and inte1est payments. Of 
9ot4"se, there may come a time when 
you can afford to make your inter· 
est payments but ean't use the 
tax shields. This suggests that tax 
shields are a bit more uncertain and 
so deserve a somewhat h~gher dis­
count rate. Others argue for an even 
b.1.gher discount .rate, oliserving t~t 
mant~gets will adjust leverage up · o.t 
down according to prevaHing busi­
ness conditions or the fortunes oi 
the company. If so, then futuxe inter­
est payments, along w.ith .the tax 
shields, will fluctuate for the same 
reasons tha~ operaf:ing cash .flows 
fluctuAte and therefore deserve the .. 
same discount rate. FolloWing the 
most common approach, we used a 
rate of 9.5% - a figure a bit higher 
than the avera~e cost of debt and 
thus on the high side of the Lower 
end of the range iJ.J.&t desetibecl. 

For a terminal value, suppose rust 
that at the end of year five the com· 
pmy refinances ~tS outstanding debt 
with a new $140 million lssue of 
long-term debentures at 9%. ln sub­
sequent years, indebtedness grows 
as the company grows-say, at 5%. 
So, too, will interest tax shields 
grow. fu year five, the value of this 
perpetually groWing stream of tax 
shields is $ll2 million. Discount· 
i ng all the tax shields back to the 
present gives a value for this side ef­
fect ot $101.8 .million. 

Step 4: Add fbe pieces tpgether to 
get an initial APV. By adding the 
base-case value and the-value of the 
interest ta:x shields, we get an initial 
estimate of the target's :APV.: 

APV • $244.5 million (base..We value) + 
·$1 01.8 million !value o~ side effects) -
$346.3 mjllion. 

We say this is an initial estimate 
for two reasons. First, we have ig­
nored other financing side effects 
here to shorten the J?IeSCilitaHon. 
And second, even within thls sim­
plliied example, we ean p,us,b tb,e 
A~V analysis further and obtain 

• 

more insight, So far, our analysis sug-
gest.~ that buying this business for 
$307 million is a good deal: Henry 
would increase b.is investors' wealth 
by the net present value of the acqui-
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APV Is Rich in lnforntation 
could reassess risk, perhaps adjust­
ing the disC(>unt rates jn the subpart 
valuations. Suppose, fo;r: example, 
that working capi~al improvements 
came primruily &om Liquhhtting ex­
cess raw-materia.ls inventories; the 
associated oash How would likely 
contain less business risk than nor­
mal operati ng cash Hows and so 

ffn m(//ions c:,f dollars} 
APV $3:.16 

Htgher growlh: $34 
A$set sal~»; ~1 6 
Nol.worklng.caplfal Improvement· $16 ~--..;.;.;. 
Mo-rgm Improvement; $2 i 

lnl'ercsl lox shields: $ I 02 

Baseline buslneu 
value; S 157 

AfiV: $346 

NPV· $39 
(captured lly bllyer) 

P\Jtchtne prke $307 
(relalned'by seller! 

1 would deserve a disco®l n1te some­
what lower than l3.5%. Alternative­
ly, suppose thl: margin Jmprovcmcnts 
came [rom increased auwmation 
and, hence, higher fixed costs; this 
would suggest that those incremen­
tal c~sh flows cleserve a somewhat 
higher di::.count r.<lte. 

Sou.rc:es of Distributioo of 

Could t.hese elrtt'a a11alytical fea­
tlln'!s be performed with WACC? 
Maybe, bur first we'd have t(l get 
the WACC compured.co.rreotly. !Sec 
the insert "The Pitfalls o£ Using 
WACC.") Then if we wamed to con­
s ider that di£fere.nt cash flows may 
have qiiffere,nt risk chanctcristics 
and so deserve diUerent discount 
naes, we'd have to compute the 
WACC for all the diilerent value-cre­
ation .inltiatlves. Thal would force 
us to think about the capital struc­
ture of, sny, net-wo.rking-capital im· 
proven1ents. And have we expressed 
the debt ralio (ot; that. Slntcture in 
market-value or book~value terms? 
Does the ratio cha11ge over time? 
The cxercu;e 1s even more prone to 

value value 

Ahhough th·e buyer h ateoting $87 mlnl<in-ond 'till more In loll ,avirig~­
oll but $B9 million Is paid to tb.uellor. 

sidon, or about $39 million. (NPV = 

$346.3 mil !ton - $307 million). 
Step 5: Tail.or the analysis to fit 

managers' n eeds. How much of 
Acme's value is already there, and 
how much is Henry creating by, as­
sumlog owi'lc.rshi.p and implen'lent­
ing changes? How much value does 
each of his planned initiatives cre­
ate? Do th.e executives responsible 
for rcaUzing that value know how 
much i.e is? Do they know what .it de­
pends on? Finally, how much of; the 
value that is to be created will be 
paid over to the seUer at clos ing! 
The fifth step of an APV <1.11Alysis can 
exam.U1e these and fi>ther manageri­
ally pertinent questions. 

Start by urtbundllng the hase-case 
cash-.flow projections into separate 
cash flows associated with flenry's 
value-creation initiatives . Lo lhe 
table "Step 5: Tailor the Analysis to 
Fit Mznagcrs1 Needs," the bnse-case 
free cash. f1ows are decomposed. 
Baseline cash flows are dc:rivcd from 
recent operating results and rep­
resent the business i.n ith current 
untlerperfo.oniog configuration. Then 
there are itlcremeo.ts for each of the 
proposed initiatives: margin im­
provements; net-wo.rking-capi La! 
improvements; asset UqwdaUonsi 
and higher steady-state groW·th. 
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When each of these is taxctl a.n.d dis­
counted, we sec that the baseline 
busi1lCSS ls worth $1.57 mtllion and 
that operating improvements would 
add $8 7 mil lion. (Both fi~:orures ex­
clude interest tax shield ~>.! About a 
third of the $87 miJlJon conJes fro1,11 
short- term initiatives: selling un.pro­
d·uctive assets a'lld reducing work­
ing capital. The rest comes from on­
going jniciatl.ves: ]m-
proving margins and 
boosting-growth. Most 
Ukcly, thoscfourtasks 
will be i.n the hands of 
different people. It 's 
crucial that they do 
their jobs well , be­
couse.eve.n though$87 
million of value will 
be crc.ateJ, on ly $.39 

APV is exceptionally 
transparent: you get to 
see all the components of 
value in the analysis. 
None are buried. 

million !the NPV] will be retll.ined by 
lhe new t>Wncrs. The rest will go to 
the seller us part or the sale ppcc. 

We could push rhe an:Llysis still 
further u'l sev-eraJ ways, depending 
on what wt>uld help managers, nego­
tiators, or Unanciers. We could ex­
amine uiffcrent scenarios for each 
category. We could reassess tax 
shields lo look at dUfetent proposed 
dc<ll structures o:r to allocate debt 
oapllcily to the different parts of the 
business or specific h1itiatives. We 

c.rror than the si111ple formulation in 
the insert. APV Is both .less cumber­
some and more informative. 

APV's signatutc ch~lracteristic i.s 
that no d.iscounr rate contains any­
tiring other than time value jthe 
risk -free rate of .interest) and a risk 
premium [according ~o the riskiness 
of t.he cash flows being discounted). 
Any value c.reated by financ.ial m,a­
ueuvers- tax savings, risk manage­
ment, subsidized debt, credit-en­
b~n·ceu debt- ha.s its own cash-(lo\.V 
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The Pitfalls of Using WACC 
We can evaluate Acme Filters 

without APV, using the same pro 
for;rna cash-ftow projections and 
discounting at the weighted-aver­
age cost of capital IWACC). Un­
fortunately, this is not as simple 
a procedure as textbooks 
make it appear. A ske't~ 
approach many corDJ 
to this analysis 
of its pitfalls. 

In a WAC~~alysis, we 
discount ooly~""'--discount 
rate has tO be Adtusted CO pick up 

(Itt~ ol dolonl 
Calcululiufts 

Saun» of funds 
Dibt. 

When we discount the free cash 
flows from this business at 9.7%, 
we obtain a value Cor the business 
of$417 million, which lmpltes an 

NfV of tbout $110 QriU:i:r 
• $417 mUHm $301 
1"b8ti&'11S% of the f\gnre ,._,ot 
usingAPV, which mell was prob­
ably an overestimate. Obviously, 
if Henry got into an auction for 
this business and bid the price up 
to $417 million, be would trans­
fer a lot of value £rorq his inves­
tors to the seller's shareholders. 

Weighted 
coat 

bvoMngcredlf07.5% $13 .c.a 0.050 0.2% 
lan~ deOIO 8.~ so 26. J% o.os3 r .4% 
Subordlnaleddebt09.5% 150 A8.9% 0.003 3.1% 

!pity ~64~~~20~·";;...~0~.~=0~~~~-0%:.:,...~~ 
1iMf,/funcls 307 100.0% I•»· WACCI 

Pt •• Calh flows at WA« 

YearO 
~llowolauera 

wlu.olauall 
fuctut (WACq 

ecdlyelll 
1~17.11 IJotaiJ 

all the COlla 
lected cani 
prismgly, a tn•;,;; 

gy goes into co[ni* 
tsjustwhatitsays 

Year r 
w .o 

0.9120 
$A2.9 

ed average of the aft1er-t~ 
diffet:eot sources of calJI[taL 
wblcb each i~ by tne 
fracl:ion of the capjtaJ structure J t 
represents. In ou:r example, tbere 
are three kinds of debt !four If 
you consider the refinancing in 
year five) and one kind of equity. 
See the caleulation.s io the table 
above to observe how we ob­
tameda WACCof9.7%. 

HARVARD BUSINESS RBVIEW May-June 1997 

Year2 Year3 Y.or4 Yecw5 
28. ' 24.8 21.8 21.3 

A81.2 
0.8317 0.7585 0.6917 0.6308 

23.3 18.8 15.1 317.0 

Why the difference in esti­
mated valuest Tbere arc several 
reasoos, but the most important 
is that we made some common 
errors and miscalculated the 
WACC. Let's start with the cost 
oi equity, which we assumed to 

be 2.4". One of our bcmchmftb 
fottbe cost ol equit)' W1U 1Dftther 
company in the Slllllc business, 
with about 50% debt in its cap1tal 
structure. Tbat company's cost of 
equity is 24%. Since we are aJm­
ing for the same amount of lever­
age, 24% seems a reasonable esti­
mate. But we won' t arrive at that 

capital structure until year .five, 
and m the meantime our leverage 
i s substantially higher. In fact, 
our debt ratio at closing will be 
about 80%, wblch suggests a cost 
of equity of about 40%, oot 24%. 
But eveo this Hgurc can't be used 
alGae, because the cost of eqmty 
cb!IJIICI ete&y rime the debt ratio 
changea-eN&y year. For the smne 
rea.soo, simply plugging in 30% 
or 35%, the 'heacbmarks associat­
ed wttb Henry's ianlturs, is also 
misleading. tn short, none of the 
r4w benahmatks Hezuy has are 
suitable for WACC. 

Aootber problem is that we 
used book values to geneate the 
weights in the WACC, wha.eas 
the procedure is valtd only with 
market values. To illustrate, IUP: 
pose for a moment that tbe.v~ue 
of the business 11t closing ~y 
was $417 milllon. That implieS a 
market-vd1ue debt, ratio at C!Oa· 
log of 58%, nor 80% or 50%. Aud 
this, too, is s ubject to ch•aae 
every year. Of course, 1I we knew 
the true market value of the a. 
sets, we wouldn't need to do the 
analysis in the first place. oae ex­
pedient is to guess at the mubt 
value or u.se book values and then 
iterate- fill in the compueed m ar­
ket value 118 the new .suea, then 
recompute another guees, and so 
.forth untll the gocsa and the com­
puted values ()onve•p. 

There ate otber difficulties as 
well. In fact, every element of 
WACC preaente computational 
challeuges in all but the sim­
plest, mott sterile of settings. 
Can thoSe pr<>blem.s be addressed1 
Pin'" the most part, yes, though 
demonstrating tbat 1s not the 
poiol of ~his article. Suffice it to 
say that making the iodicated ad­
just.ll\ents to the simpleminded 
(but very common) calculation 
shown here is at least as difficult 
as - and less mformanve than­
usingAPV. 
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consequences. You. treat those con­
sequence:> by laying our the cash 
flows ln a spreadsheet and di.scoum­
ing them ;lt a rate that reflects time 
value and their riskiness, but noth­
ing e.lse. 1Jl other words, A:PV ls ex­
ceptionally rransparent: you get to 
see all tbc components of value in 
the a11alysis1 none are buried in a.d­
justme.nts to the discount rate. 

APV h.as its limitations, of COI,l.tse. 
Some amount to tecJlnicalltics, 
wb.ic.h a.rt! much more interesting to 
acadcm i,cs tb.1 n to managers. But 
two in particular arc worth knowing 
about because they i11troduce con­
sistent biases in the analysis. First, 
income rrOI'l,l stocks- as Opposed to 
bonds- J11:tY be taxed different!~· 
when the i.:nvestor files a personal 

• 
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tax return. This usually causes an 
analyst to overestimate the net ad­
vantage associated with corporate 
borrowing when computing the 
present value of interest tax shl.c.Lds. 
And second, most analysts neglect 
costs of firumcia.l distress associated 
with corporate leverage, and rhey 
may 1gnore other interesting finall­
cia.J side effects as well. More gener­
ally, we should bear in mind that £or 
all its versatility, APV remains a 
DCP methodology and is poody 
suited to valuing jllojecrs tbal arc 
essentially options. The most com­
mon fomm.lations of WACC suffer 
from aU these limitations and more. 

WhaL should you do to learn AJ'V? 
Tbc good news is, if you've gOtten 
this far, you've already learned it. 

.., 

The basic idea really :fs that simple. 
There are indeed fanc.ie.r formu la­
tions that examine, for example, ad­
ditional side effects, such as fi.t')an­
cial guarantees or subsidies. And T 
have g.iossed over important con­
cepts thar help you to select or ere· 
ate sensible discount rates, for ex­
ampJ.e1 and to rcconci.le differem 
benchmarks Jar the cost of equity. 
The relevant conce_pts are well C<:'lv· 
ered in basic corporate-finance texts. 
Por a glimpse of fancier formuh­
tioos, look at books devored tolanci­
er problems; tbe classic example is 
cross-border valuation, for which 
APV is enormously helpfuL :Beyond 
rbal, aU you need is pr~ctice. \i 
Reprt.nt 97306 
To nrder ft;p..U,rs, ~,~:e the h1st page of tlu11 issue . 
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