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THE VALUATION OF ORGANIZATION CAPITAL

1. Introduction

It iswidely observedthat within industriesor ecanomic seciors somefirms systematcaly
outperform their competitors. Wal-Mart in retail, Dell in PCs IBM in computersand I T services
Microsoft in software, UPS and Federal Express in shipping, Goldman Sachs in invegmernt
barking, Sauthwed among airlines and similarly in pracically every industry. Such super-
normal performarce, gererally marifeded by sustained growth in sales eanings, and market
value, is not attributed to monopoly power or competition-constraining regulation, but rather to
the organization of the leadng enterprise. Such organizaton is marifesed by unique systems
and procesesemgdoyedin the invegmert, production, ard salesactvitiesof the ertergrise, along
with the incertives and compensation systemsgoverning its human resources This callectve
resource, often dubbed Oaganizaion cagtal,Ois the major factor of production that is unique to
the firm and thus cambe of yielding abnormalN above cost of captalN returns, therely
gereraing enterprise growth. Most other factors of production, labor and cagtal in particular, are
commoditiesin the modern ecanomy, since competitors have equal access to them, and therdore
yield, at beg, the cost of capital.’ Orgarization cagtal, in contrad, is the perdstert creaor of
value ard growth for business enterprises

It is eay to conjure exampes of specific business proceses and dedgns that make up
organizaton captal, and evento concepualize intuitively this resource asan extra, unmeasured

factor of production reonsible for abnormal firm performarce? However, there exist no

! Even R&D yields, on average, the cost of capital. Chan, Lakonishok, and Sougiannis (2001) report that
the performance of firms conducting R&D is not superior, on average, to that of firms without R&D. See
also Hall (1993) for similar results.

2 Examples of specific business processes and designs that are components of organization capital are Wal-
Mart® supply chain, where the reading of the barcodes of purchased products at the checkout register is
directly transmitted to suppliers who are in turn largely responsible for inventory management; Cisco®



operatonal measuresof organizaton cagtal. Such measureswill be highly useful to a multitude
of decision makers Managers obviously needto track the size and growth of orgarization
cagtalN the major source of competitive advartageN and benchmark it aginst the pag (is our
organization cagtal deteriorating?) and agginst rivals. Furthermae, valuing organizaion cagtal
will erable maragers to asess the return on invedments in creatng this resource, such as
informaion tecmology (IT) and brand erhancement. Specffically, relating IT experditures or
brand erhancemert outlays to changesin organizational cagtal will indicate the returns on these
invegmerts and guide overal resource allocation (inves less or more in IT?). Invedors will
similarly be eager to incorporate the value of organizaion capital in their corporate valuation
models. In merger and acquisition ca®s the value of organizaion captal should play a
prominert role, since,aswill be argued below, such capital is predominately tacit and diffi cult to
trarsfer across firms, and hence of quegionale value in acauisitions. Economic, organization,
ard maragemert resarchers in seach of quartifying the elusive concept of Ogwality of
maragemertOwill find an operaional measire of orgarizaion cagtal highly instructive, since
this cagtal esertially reflects the sum total of maragerial decisions and activities

In this study, we develop a firm-specific meadure of organzation cagtal and egimat it
for a large samgde of publicly traded comparies We teg the validity of our measire within a
widely used invedmert valuation model and show that it contributes significartly to the
explamation of differencesin market values of firms, beyond the tradtional value indicatbors of
assets in place and expectd abnormal earrings (growth potertial). We also document that
finarcial armalysts, the major information intermedaries in captal markets, fail to fully

comprehend the value of firmsQorgarizaton captal, probably becauwse of the absernce of relevart

Internet-based product installation and maintenance system, estimated by Cisco® CFO to have saved $1.5
billion over three years (Economist, June 26, 1999, p. 12); and Dell@ pioneering built-to-order distribution
system, where customers design their products.
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informaion on this resource in corporate finarcial reports (eg., no data on IT expenditures
empdoyeetraining, brand erhancemert activities etc.).

Secton 2 of the paper discusses various concepts of organization cagtal and related
research, while Secion 3 presens our methodology for measuring firm-specific orgarization
cagtal and the emgrical esdimats Section 4 examines the association between information
tecologyN a key driver of orgarizaton cagtalN and our egimates of this resource; Secton 5
incorporates edimates of organizaion captal in a widely used valuation model to validate their

usefulness, while Secton 6 concludesthe paper.

2. What exactly isorganization capital?

A succinct definition of organizaion captal was provided by Evenson and Wesgphal
(1995, p. 2237): OEorgarizaion cagtal E[i s] the knowledge used to combine humanskills and
physical captal into systems for producing and delivering wart-satisfying products.G
Specffically, organizaion cagtal accading to Evenson and Wedphal relates to the following
firm attributes (the specific examdesareours): (a) firmsOoperating capabilities such asproduct
dedsgn systems production maragement and engineerng (eg., just-in-time invertory), input
outsourcing (supply chamels), and marketing tecmologies (eg., on-line distribution chamels);
(b) invegment capabilities such as advanced project selecion mecharisms (eg., using reat
options methodologies for project evaluation), personnel training, and financial engineerng in
fund raising and risk managemen (e.g., hedging assets, liahilities and currency exposures with
finarcial derivatives; and (c) innovation capabilities such as unique R&D procedures (eg., a

sciertific aporoach to drug dewvelopmert), adaptive capacity for learring from others

% In a similar vein, Atkeson and Kehoe (2002, p. 1) wrote: OAt least as far back as Marshall, economists
have argued that organizations store and accumulate knowledge that affects their technology of production.
This accumulated knowledge is a type of unmeasured capital that is distinct from the concepts of physical
or human capital in the standard growth model.O
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communities of pracice to share informaion amag emgdoyees as well as decision and legal
procedures for appropriating maximal berefits from intellectual property (eg., patert licersing
and tecology turf protecion). Orgarization cagtal is thus an agglomeration of techologiesN

business practces procesesard desgns, ard incertive and compensation systemsN that together
ermabe some firms to consistertly and efficiertly extract from a given level of physical and
humanresurcesa higher value of product thanother fi rmsfind possible to atain.*

Same resaichers on orgarizaton cagtal view this resource as embodied in employees
(eg., Jovarovic, 1979; Becker, 1993). Elaborating on thisview, Pregott and Visscher (1980, pp.
447P448) include the following factors in organization cagtal: (a) Qvhat the firm knows about
the ablities of its peronnelEi mproving mathes between employeesard jobs by measiring
performarceE ,O(b) what Ohe firm learrs about its emgoyeesto improve the match between
empoyees working in teamsOand (c) Ohe humancagpital of the firmOmgoyeesO Others view
orgarizaion cagtal beyond that embedded in peaple, defining it as Oafi rm-specific capital good
jointly produced with output and emiodied in the organizaion itself.O (Atkeson and Kehoe,
2002, p. 3). Praponerts of this approachinclude Arrow (1962), Rosen (1972), Tomer (1987), and
Ericson ard Pakes (1995). In the presert study, we follow the latterlN firm-embodiedN concept
of orgarnization capital.

The competitive advarntages conferredon firms by orgarnizaion cagtal aremainly due to
the fact that this resource camot be completely codified and herce transferred to other
orgarizaions or imitated by them. As Everson and Wedphal (1995, p. 2213) note: Much of the
knowledge about how to perform elemenrntary processes and about how to combine them in

efficient systemsis tacit, not physicaly embodied and neither codified nor readly trarsferale.

* Sometimes the absence of organization capital is mentioned as a potential source of future value: Inan
interview with Bill Miller (Barron@, February 3, 2003, p. 26), this most successful fund manager (an
average annual return of 14.5% over the past 10 years) said the following about Home Depot: GPeople are
talking about its problemsEb ut all these problems are getting fixed. Thisisacompany that didn® have
any perpetual inventory, didn®have any point-of-sales terminals, didn® have pay scales for their



Thus, though two producers in the same circumstances may use idertical material inputs in
conjunction with equal information, they may nonetheless emgdoy what are realy two distinct
tecmiques owing to differences in undergarding of the tacit elemertis.O The car industry
exemgifies the diffi culties in imitating and adopting otherDorgarizaion cagtal: With all that
has been written about Japarese car marnufacturersO efficiercy systems (eg., just-in-time
production process), and the vad efforts to imitate these systemsby competitors over the lag two
decads (including joint JapaneseBU.S. production facilities such as the GMBPToyota Nummi
plart in Freemont, California), Japanes car marufacturers are still the world leaders in
efficiency, profitahility, and quality.® Clearly, the essertial elemeris of orgarizaion cagptal are
not transferalde aaross firms, evenover extendedtime periods.

The partial tacitness of organizaion captal is amang the major reasons this resurce is
hardto meaaure, both at the input and output levels. Partof the invesgmert (input) in organizaion
cagtal is not fully tracked by firms. For example, the cost of on-the-jab training, particularly the
mertoring of young emgdoyeesby serior ones is gereraly not recaded by the accaunting
system. Also not recaded as an invegmert are the extersive efforts of emdoyeesto better
educake themslves ard improve the efficiercy of firmsO production, research, and selling
processes (the Osiggedions box,Ofor examgde). In gereral the smaler the erterprise the less
likely that the accaunting system will systematcally track and recad all the invedmert in
organzation captal. Consequertly, firms ard invedors lack reliabde input (cost) measires of
orgarizaton cagtal. Nor is the output of orgarization captal eay to quartify. Such outputN
business desgns ard proceses for exampleN is essentially an intermedate product without a
market price (see Aghion and Howitt, 1998, Ch. 12, for discussion of diffi cultiesin measiring

knowledge output). Moreover, the accoaunting system does not segregate the contribution of

employees, and didn®have any centralized purchasing. It was remarkable what they didn®have, which
tells you how powerful the economics of the business were.O

® In January 2004, Toyota Co. announced that in 2003 it had overtaken the Ford Motor Co. in worldwide
car sales, and thus captured second place, behind General Motors, among car leaders.
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orgarizaton cagtal to the firmOsinal output (sales profits) from the contribution of other inputs,
and therefare accaunting is not equippedto value organizational captal.

Finally, to capthe measiremert difficulties the valuation of orgarization capital requires
an edimat of its rate of obsoleserce. The emergence of new systemsand processesto repace
those currertly in use (eg., Internet-based supply chamels), along with imitation of elemerts of
organization captal by competitors (J.C. Pemey recertly implemeried a supply-chain system
similar to Wal-MartO}sreduce the value of the firmOsrgarization caftal. Yet, reliabe edimates
of the obsoleserce rate of organizaion cagtal are not available. Thus, given the daunting
challengesin measiring organizaion cagtal, it is not surprising that widely acceped measuresof

thisimportant corporate resource arenot availale.
3. Estimating organization capital
M ethodol ogy

We model the firmOsoutput, or sales (deroted by SALE), as a function of its major
inputs. physical capgtal (PPE property, plart, and equipmert), labor (EMP: number of
empoyeeyd, ard R&D captal (RND), whereRND represerts the firmOsnnovative acivities that

is, its intangible assets. The following function, which assumesconstart returns to scale (asin

Hall, 2000), is usedto edimate orgarization capital:

SALE, = a, PPE*EMP*RND>eg, , (1)

where SALE; isthe reverue of firm i in yeart, ag; stands for orgarization cagtal, PPE; is the net

value of plant, property, and equipmert, EMP;; is the number emdoyees RND;; is the fi rmOs



resarch ard developmernt cagtal (the latter three variabes are valued at yearend), and g, is an
errar term®

It is possible to egimate organizaion captal from the resdual of expression (1), either by
extracting the systematic component of ey, or by inserting firm-specific dummy variadesin (1).
This approachwasfollowedin the early attempts to egimate Obtal factor productivityO(TFP)in
maaoecaomic growth models (Sdow, 1957).” The downside of egimating TFP, or our firm-
specffic organization captal, from the resdual of agrowth model isthatareddual edimatis
essentially ablackbox, reflecing random shock and various omittedvariad esalong with
organization captal, or TFP. Thisled MosesAbramovitz to his oft-mertioned characterization of
regdual-based TFP edimate asOameasure of our ignorance O Furthermore, it hasbeenshown
(Grilichesand Mairesse, 2000) that aresdual egimaton of TFPleads to downward biased
coefficient edimates Accadingly, we have chosento esimate the effectof organization cagtal
on output by using the firmOseported sales gereral, and administrative (SGA) expersesasa
proxy for orgarizaion caftal.® This major income statemert item includesmost of the
experdituresthat gererate organizaton capital, such asIT outlays, employeetraining costs, brand
erharcemert acivities payment to systemsand strategy consultarts, and the cost of setting up

and maintaining Internet-based supply and distribution chamels. For example, PepsCo@

SGA expenses of $7.9, $8.1 and $8.5 billionin 2000, 2001and 2002, respectively indude

® Note that the physical (PPE) and intangible (RND) inputs in (1) are measured in monetary values,
wheress labor (EMP) is measured by the number of employees. This is due to the absence of areliable,
publicly reported monetary measure of firm-specific human capital. Thisis, in fact, an advantage, since the
presence of the number of employeesin (1) shifts the value of organization capital embedded in employees
(particular skills and incentives) to the estimate of the firm@ organization capital, ag, whereit belongs.

"In the basic growth model, the growth rate of GDP is related to capital, labor, and a residual, generally
believed to reflect the economy@ technology or innovation capabilities.

8 A recent McKinsey (2002) on a study of the performance of 1000 companies during an 18 year period
spanning 1982 to 1999 concludes that leaders tend to expand their selling, general and administrative costs
significantly above average during recessions as well as increase their research and development spending.
That is, successful companies switch to an attack mode during bad times, because competition is weakened,
and do this partially by expenditures reflected in the item selling, general and administrative expenses. This
is an example of building organization capital that helps companies perform better than average
consistently.
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advertising expenses, sales incentives, expenditures to suppot globd and domestic
affiliates, and expenditures on logistics of distribution systems (direct-store-ddivery
systems) . Obvioudy, such brand enhancement and organization design
outlays/investments are aimed at enhancing Peps Co® organization capital. To besure,
notall of thefirm@ SGA expenses enhance organization capitalN Peps Co@ SGA
indudes executivesQcompensation, for example N butit is reasonzble to assume that
mog of theexpenditures aimed at creating and enhanang organization capital are

induded in thefirm@ SGA expenses.

Specifically, we modd the organization capital variablein (1), agi, as follows:

log(agit) = bot + bos! 0Q(SGAIY), (2

where SGA is the firmOsales general, and administrative expersesin yeart. We allow for two
typesof organization captal: (a) an economy-wide, comman orgarnizaion cagtal, (be), whichis
available to all firms (e.g., a certain level of population educaton, the prevailing legal and
institutional setting, etc.), and (b) a firm-specific organization cagtal (bogl0g(SGAi)), which is
developed and maintained by each firm (eg., coded knowledge, production blueprints, business
procesesand procedures marketing networks and channels, etc.).

SGA is determined by: (a) the level of the firmOsactivity, as captured by its output (SALE),
and (b) the committed portion of expenditures (eg., multi-year employee training programsg,
capured by the lagged value of SGA. The level of output affects SGA because asthe level of
activity increa®sits business proceses and practicesneed to be scaled-up to accanmadate the
delivery of products and servicesfor the larger base of customers The committed portion of

SGA reflecs the adustmert costs involved in maing changes in business proceses and
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practiceswhich are not instartaneaus. To accommadate the endogereity of it we model SGA as

follows:

l0g(SGAt) = got + 91t I0g(SALEy) + g2t |0g(SGAir.1) + log(ui). ©)

We edimat expressions (1) and (3) by taking logarithms of amual changes after substituting

expression (2) into (1):

|0g(SALE,/SALE, 1) = bt + bosl 0g(SGA/SGA ex)
+ byl og(PPE;/PPE; te1) + b2 09(EMP/EMP; 1g1)

+ bad 0g(RND;/RND; 1) + l0g(e/€ 61). (4)

l0g(SGA/SGA, 1) = dot + byl 0Q(SALE;/SALE; 1)

+ byl 0g(SGA1-1/SGA 1ep) + l0g(Uit/ Ui 1p1)- (5)
We edimate expressions (4) ard (5) using the two-stage-leas-squaresprocedure cross-secionally
for each sample yea (1978E2002), for all firmslisted on the Compustat database that operate in
12 major industry categories ard that have the required finarcial data (see Appendix A for the
industry classificaion).’

Our samgde consists of all firms with both amual sales and total assets greaer than $5
million, to avoid insignificart enterprises Data for each samgde firm on sales (Compustat data
item no. 12); plart, property, and equipmert (no. 8); number of emgdoyees (no. 29); amual
resarch and developmert expense (no. 46); and selling, gereral, and administrative experse (no.
132) are obtained from the Compustat Annual Database. We edimate reseaich and development

capital (RND) by capitalizing and amatizing the amual reseaich and development expenditures
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(R&D) over five years(a 20% amual amortizaion rate),’® and we set the R&D expense to zero
when data were not availabe on Compustat. We gererate our egimatsfor eachsample yearfor
two groups of firmsN those with R&D expenditures and those without R&D expendituresN to
invedigate differencesin organzation cagtal between firms that formaly inveg in R&D and
those that do not. The samgde contains 57,258 (non-R&D), and 32,979 (R&D) firm-year
observations, spaming the period 1978£2002.

Parel A of Tabe 1 providesderiptive statistics of the variadesin expressions (4) and
(5), whereasParel B presens the mears and regecive t-values of the 300 esimates (25 years
spaming 197882002 and 12 industry groups eachyear) of expression (4) for the R&D and non-
R&D firms. It is evidernt from Parel A that, at the mean R&D firms arelarger than non-R& D
ones although at the medan the revers is true. This indicaies the presence in the samgde of
some very large R&D firms (e.g., Gereral Electric, Microsoft, Pfizer)."* Parel B indicaesthat,
for both R&D and non-R&D firms, the logarithm of growth in the common, ecanomy-wide
organizaton cagtal (i.e. the intercept) is 0.03, which represerts approximatly 3% of average
output growth. This is consistert with the aggregate Divisia index egimatesin Hall (2000). For
the R&D (non-R&D) firms, the margnal productivity of plart, property, and equipmert (b, in
expression (3)) is 0.08 (0.10), the margnal productivity of humancagtal (b, ) is 0.33 (0.15), ard
the margnal productivity of ressarchand developmert (bs) is 0.09 (wherethe agerisk indicaes
the mean coefficient edimat acoss all years ard industrieg. The difference between the

margnal productivitiesof PPE for the subsamdesof R&D and non-R&D firmsis not significart

° We use the Fama and French (1988, 1997) industry classification, which is widely applied in finance
research, since in the next section we use capital market values to validate our organization capital
estimates.

19 Most empirical estimates of the amortization rate of R&D yield an annual rate of 15620% (e.g., Lev and
Sougiannis, 1996).

1n Table 1, Panel A, for firms with R&D: the maximum (minimum) SALE is that of General Motors
(Human Genome Sciences), PPE isthat of Nippon, Telephone and Telegraph (Abiomed Inc.), EMP is that
of General Motors (Franklin Telekom), SGA isthat of IBM (Vacu Dry), and RND is that of General
Motors (Vacu Dry); and for firms without R& D: the maximum (minimum) SALE isthat of Wal-Mart
(Lovelady 1ke), PPE is that of Deutche Telekom (Washington Homes), EMP is that of Wal-Mart (Lovelady
Ike), SGA isthat of Wal-Mart (Turf Paradise).
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at the P < 0.01 percent level, suggeging that R&D does not aporecially affect the margnal
productivity of physical asets. In contrad, the difference betweenthe marginal productivities of
empdoyees(EMP) acrass the R& D and non-R& D subsamgesis statistically significart atthe P <
0.01 level, suggeding that R&D erhances the efficiercy of employees apparertly through
proces R&D. The margnal productivity of SGA (bos ), our proxy for orgarizaion cagtal, is
0.41 ard 0.58, for R&D and non-R&D firms, repecively; where the difference in the marginal
productivitiesis significart atthe P < 0.01 level. This suggeds that non-R&D firms sustain their
competitive edge through organizational procesesand desgns, generaed by SGA expenditures

to compensate for the albsence of R&D.

Deriving Firm-Specffic Estimates

We now derive firm-specific edimatesof the amual contribution of orgarnization cagtal
to output growth by transforming the coefficient esimatesof expression (4) into monetary values
Specffically, we define two expecttions of firmOsoutput (sales from expression (4): the
expected output of firm i in year t with and without the comman and firm-specific orgarization
capital, edsimated by the proxy SGA.* From expression (4), the expected output of firmi in year

t with organizaion captal is asfollows:

SALE; = SALE mexp{ by + bog 09(SGA/SGA 1g1)+ by 10g(PPE/PPE; &)

+by, [0g(EMPW/EMP; 1)+ b 10g(RNDi/ RND; p1)} - (6)

12\We used the expected SGA using our estimates of expression (5) and obtained qualitatively similar
results.
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Whereb,, for n =0, 0S (S for specffic orgarnizaion capital), 1, 2, 3 arethe coeffi ciernt edimates
obtained from the amual cross-sectional egimation of expression (3) for eachindustry described
above.

The expected output of firm i in yeart without the effect of organization cagtal is as

follows:

SALE; " = SALE; mexp{by 10g(PPE/PPE 1) + bz |0g(EMP/EMP, te1)

+ by 10g(RND;/RND; 1)} - (7)

Given the two output expecttions, expressions (6) and (7), our firm-specific measure of
organization cagtal (OC) is the difference betweenexpected saleswith and without orgarization

captal:

OCi = SALE; BPSALE & , (8)

where SALE;; ard SALE; are defined by (6) and (7), reecively.** Note that the amual
edimate of OC (8) is not the total value of the firmOsrgarizaton cagtal, but is rather the amual
contribution of organizaion cagtal to output growth.

Table 1, Parel D (top row), provides desriptive statistics for the organizaion cagtal
(OC) edimate. The mean OC is $96 million, representing about 4% of average sales (SALE in
Table 1, Parel A). The egimat of 4% average contribution of organizaton cagtal to output is
very close to Atkeon and KehoeDs(2002, Tabe 1) edimat of the share of the ecanomyOs

organizaton cagtal in aggregate output, which ranges between 2.7% and 4.0%. Note also that

3t is possible to estimate organization capital (OC) by subtracting expected sales without OC, expression
(5), from the firm@ actual sales (SALE;,), rather than from expected sales with OC (expression (4)). The
drawback of such an estimate is that the consequent OC measure includes the noise in the regression
residual, whereas our estimate (6) eliminates the residual .
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somewhat less than 25% of the sample firms have negative OC values indicaing that
organization captal can be counterproductive in certain years Finally, since the mean amual
change in sales is $90 million for our samgde (Table 1, Parel D), the edimaked average
contribution of orgarizaton cagtal to salesgrowthN $96millionN is almost 100%, indicaing the

importance of orgarizaton cagtal in gererating output growth.™

Fir m-specific examples

To provide intuition and insight into our organizaion cagdtal measre, Tabe 2 presrs
the underlying data and final egimatesfor IBM, covering the period 1994E2000. Parel A reports
the valuesof the variabesin expression (3): Saks(SALE, the deperdert variable), aswell asthe
independent variables sales gereral and administrative expernses (SGA); property, plart, and
equipmert (PPE); number of employees(EMP in thousards); and R&D capital (RND)." Parel B
reports the amual growth rates (log of succesive yearly value9 of the variabesin Parel A.
Parel C providesthe amual cross-secional egimatesof the coefficierts of expression (3), run for
the firmsin the industry in which IBM operaes™ Note the relative stahility of the firm-specific
organizaton cagtal coefficient, bog. Parel D derivesthe edimates of IBMOsamual contributions
of organization capital (details in footnotesto Tale 2): Columns B and D provide for eachyear
the log of predcted sales growth, with and without orgarizaton cagtal, repectvely; that is,
using expressions (6) and (7) with the coefficierts reported in Parel C, multiplied by the

regective logs of the growth variadesin Parel B. Columns C and E of Parel D provide the

41n Table 1, Panel C, the maximum (minimum) organization capital estimate is that of Total Finain 2000
(HondaMotors Ltd. in 2002); and the change in sale is that of Total Finain 2000 (Mitsui and Co. in 1995).
'> The period covered (1994ER000) marks the remarkable recovery of IBM under then CEO Lou Gerstner,
who took the helm in late 1993 of the then-struggling company. Datain Panel A tell part of the recovery
story: A continuous increase in sales (from $62.7 billion to $87.5 billion), while cutting expenses (except
for payroll and capital expenditures).

!¢ These computer industry estimates (SIC 7370) can be compared with the overall sample (and time)
estimates of expression (4) in Panel B of Table 1.
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artilogs of columns B and D, namely the converson to monetary valuesof IBMOsredcted sales
(with and without orgarization captal). Finally, the amual contribution of orgarizaion cagtal to

IBMOsoutput is reportedin the rightmast column of Parel D, asthe difference betweencolumns

C ard E. The orgarizaion capital data show a strong and sustained improvemen in IBMOs
organizaton cagtal during 1995ER000, corroborating the highly succesful turnaround of IBM.

Interegingly, of the overal salesgrowth of IBM over that period, amaunting to $19 billion (81.7D
62.7), organization captal contributed $10 billion (the sum of the amual contributions of

organizaton captal), or 50%.

Sincethe contribution of organizaion cagtal is reflectedin the firmOgperformarce (eg.,
salesand earrings growth), the quedion arises whether the measuremert of organizaton cagtal
adds useful information beyond that in salesor other finarcial data. This quedion is addressed
comprehersively in the next secion, but the following cas of Xerax Corp., which fell on hard
times in the late 1990s provides a first inkling. Figure 1 preserts cerin financial and
organizaton captal data for Xerax. The line and numbersin bold are based on our measire of
organizaton cagtal (the number is the organizaton capital divided by 100). The dotted line and
associated numbersrepresert the stock price adusted for stock splits. The firmOsales(not shown
in Figure 1) increased continuously through 2000, as did net income (the latter interrupted by a
few yearsof losses mainly due to corporate acquisition costs and other accaunting writedfs). As
shown in Figure 1, Xerox stock followed suit with analmost sevenfold increase in price overthe
1988ER000 period. Alas the stock price calapsed in 2001E2002, primarily as a reaction to
reported losses and accaunting scardals. It is clear that invegors were totally surprised by
XeroxOzalapse.

XeroxOsorganizaion capital, however, exhibits a differert patern The amual
contributions of organizaion captal to output (OC,) spamed $700BP1,200 million throughout
198801997 (with the exception of 19911994, when OC contributions were close to $100
million). From 1998, howeverN two yearsbefore the downturn in sales and the stock priceN
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Xerox amual orgarizaion captal contributions decreaed shargy to about $700 million, in the
following three years Thus, our organizaion cagtal measire provided a two-year advance
warning of Xerox travails, relative to its fi nancial reports and stock market invegors and aralysts.
Thus, asdemonstrated by the Xerox cas ard confirmed over the ertire sample in Section 5, the
informaion conveyed by the organizaion cagdtal measire is not subsumed by the
contemmoranecus sales and earrings data of the companies rather, it provides a more timely

indicaton about the firmOsconomic conditions and performarnce.

4. Organization capital and information technology

Information tecmology (IT) is a major erader of organizaion captal. Effective
busines proceses and practices such as Internetbased supply and distribution chamels,
production dedgn ard control system, or risk-hedging mectarisms, rely heavily on the IT
infragtructure. Indeed Brynjolfson and Yang (1999) explain their unexpectedy large esimate of
the contribution of IT to firm valueN about $10 of value for $1 of IT invegmenN by postulating
that IT expendituresproxy in their regressions for the unmeasired organzaion capital, which is
the intrinsic contributor of firm value. Accadingly, if our measire capturesorganizaton cagtal,
it should be correlatedwith I T experditures®’

Public companes however, do not idertify their experditureson IT in financial reports.

Therefore, for a subsamgde of firms, we obtained amual data on firm-specific IT expenditures

Y Early in the ongoing debate about ITG contribution to productivity and growth, Robert Solow
commented: Q see IT everywhere, except in the productivity data,O(Gordon 2000). Subsequent studies
(e.g., Gordon and Baily, 1993) recorded substantia |IT contribution, but only in a few industries,
particularly computers and software. Others (e.g., Brynjolffson and Hitt, 1996) reported a substantial,
widespread contribution.
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from Information Week reports published in its IT 500 survey.® To quartify the association

betweenorganizaion captal and I T expenditures we estimate the following regression:

log(OCy)) =! o +! [Yeardummieq + ! ;MKS; + ! slog(ITi &) + €, 9)

where OC;; is firmOsd organization captal contribution in yeart (199101997), IT;; is firm iOs
information tecmology experditures in yea t, and MKS; is firm iOsmarket share in yea t,
measired as the percertage of firm iOssales relative to the total sales of all the firms in its
industry group (see Appendix A). We incorporate the market shareindicabr in expression (9) as
acontrol variade. Firms with effective organzation capital will cagure significart market share.
Thus, the presence of the firmOsmarket sharein (9) controls for certain missing variabes that
affect organzation cagtal, thereby allowing us to focus on the unique contribution of IT to OC.
We use the informaton technology expendituresin the precedng year (1T ) to assess whether
sperding on information tecmology contributesto OC in a sustained fashion.

We also egimat expression (10), which is a variant of expression (9), by using the
precedng yeaOd4 T expendituresaswell asthe currert yearOshange in I T experdituresover the

precedng year

log(OCiy) =! o+ ! 1[Yea dummieq +! ;MKS;; + ! 3log(I Tie) + ! 4[log(I Tit) Plog(I Tise)] + €, (10)

where areall variablesare definedasin expression (9).

Table 3, Parel A, provides the de<riptive statistics of IT, OC, and MKS for the

Information Week samgde. The mean (medan) IT expenditure is $192 ($78) million, with a

8 These surveys were published during 199181997. Information Week ceased to publish the IT
expenditure data from 1998 onwards.

1% We do not include the current value of information technology expenditure in expression (9) because I T;;
and I Tq.q) are highly correlated (see Table 3, Panel B).
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minimum of $1 million and a maxmum of $4.3 billion. Thus, the sample includesa cross-secion
of companiesthat span a broad range of IT expernditures Similarly, the mean (medan) MKS is
5.8% (2.8%), with a minimum of 0.006% and a maximum of 75%, indicating that the samde
includes a cross-section of companies vis-"-vis market share Table 3, Parel B, provides the
Speamanrark correlations amang OC, IT, lagged IT, and MKS. Our measire of organization
cagtal is highly correlated with both the currert IT spending aswell asthe lagged IT spending
(correlation coefficients of 0.54 and 0.51 for current and lagged IT expenditures regectively).
This providesinitial evidencethat I T spending is associated with building organization captal.
Table 3, Parel C, provides egimates of expressions (9) and (10). The coefficient of
market share (MKS) is, asexpected, positive and highly significart. The coeffi cients of both the
prior yearO$T experditures ard the currert yearOsharge in IT expenditures are positive and
highly significart, indicating that informaton technology is a major contributor to organization
captal, as capured by our meaaure. Tale 3, Parel D, providesthe egimates of expressions (9)
and (10) when the sample is partitioned into companies with yearly high, medum, and low
market-to-book values The maketto-book ratio, namely the ratio of the firmOsvalue in the
cagtal market to its value on the balance sheet, the latter reflecing primarily physical ard
finarcial assets, conveys invegorsOassesmert of the firmOsassets which are missing from its
balance sheet (primarily intangible assets). Accordingly, high market-to-book value companies
areintargible-intersiveN thatis, rich in orgarization capital. The edimatesof expressions (9) and
(10) in Parel D indeed show that IT expenditures are much more strongly associated with
orgarizaton cagtalN higher values of the IT regession coefficiertsN for the group with high
market-to-book ratios, than for those with low market-to-book ratios, providing additional

validity for our measire of orgarization captal.
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5. Organization capital and equity valuation

Having developed an egimat of organizaion cagtal, we now examine its validity by
incorporating the measire in a widely used equity (stock) valuation model. This model
(Prenreich, 1938; Ohlson, 1995), relates the firmOsstock price to its assets-in-place (property,
plart, invertory, etc., minus liakilities plus its growth potertial, which is measured by the firmOs
future alnormal earrings. These arethe earnings in excess of the requiredrate of return on assets
(cost of cagtal). This model thus relatesthe value of the firm to its existing assets plus the future

abnormal earring, or growth potertial, expected from thes asets:

\/it = BVit + REit, that iS, \/it DBVit = REit (11)

where, V;, is firm iOgnarket value at the end of yeart, BV; isits book value (balance sheetvalue
of assets minus liaklities at the end of yeart, represerting assets-in-place,and RE; is firm iOs
presrt value of albnormal earnings at the end of yeart (growth potertial). The right-hand
rearangemert of expression (11) shows that the difference between market value ard the value of
assets-in-placeis equal to the presert value of abnorma earrings.”

Secton 2 mertions organzaion cagtal as an unmeasured resource, since it is not
reflecied in firmsObalance sheets and is therefore absent from BV in (11). Herce, if our measire
of orgarizaion captal captures importart elemerts of the firmOsfuture abnormal earrings
potertial, thenit should be associated with the difference between the market and the book value
of equity (expression 11). Accadingly, our first validation teg of the measire of organization

captal isto egimate the following regression:

% The familiar Tobin® Q ratio, used to assess afirm@ investment opportunities, relates the firm@ market
value to replacement cost of assets. The latter is usually proxied by book value of assets, given difficulties
in estimating replacement costs. Theright-hand arrangement of (11) is Tobin@ Q as adifference, rather
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[(MVi DBV,)/SALE] = go + g [Yea DummiedSALE,] + by[OC/SALE] + ey, (12)

where MV, is firm i©amarket value of equity three months after the end of fiscal yeart, BVj; is
firm iOsook value of equity at the end of yeart, OC; is the firmOsontribution of orgarizaton
capital to sales (expression 8), and SALE; is the sales of firm i in fiscal year t.?* We scale
(deflate) all the variabes by SALE to control for size effects.®® Note that MV and BV in
expression (12) arestock variabes whereasOC is a flow varialde (contribution of orgarization
captal to amual sales. The edimat of b; obtained from expression (12) will therefae indicake
the horizon over whichinvedors captalize organizaion captal.

The market value of equity is computed asthe stock price multiplied by the number of
common shares outstanding, obtained from the CRSP database. Finarcial data on book value
(itemno. 11) were obtained from Compustat. Our egsimations omitted firms with negative book
value of equity. The samgde contains 44,073 firm-yearobservations, spaming 1978E2002.

Table 4, Parel A, provides degriptive statistics Parel B presens the edimates of
expression (12). The adusted-R? value for the regression is approximatly 24%, which indicaes
that OC by itself explains a quarter of the cross-sectional variation in the difference between
market and book valuesof equity. This suggeds that OC is strongly related to the firmOsapacity
to generat future abnormal earrings, or growth. The coefficiert on OC is 2.26, indicating thatthe
contribution of organizaion cagtal in a given year to the presert value of future abnormal

earnngs lads for about three years using a discount rate of 12% (i.e,

than aratio. The gap between market and book value, representing investment opportunities in the Q
theory, is manifested in expression (11) by RE;;, the present value of abnormal earnings.

2L The market value of firm i, MV, is measured three months after the end of the year to allow stock prices
to reflect the financial results of year t, which have to be publicly disclosed during 90 days after the end of
theyear.

22 See Brown, Lo, and Lys (1999) for the appropriateness of using sales as the scaling variable.
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{1/(1.12)} +{ 1/(1.12)*} +{ 1/(1.12)*} =2.40). This is consistert with the observation in the Xerax
exampde (Figure 1) that OC leads the stock price by about two years

Table 4, Parel C, providesthe esimatesof expression (12) for the high, medum, ard low
market-to-book value of equity subsamfdes As noted in Secton 4, companieswith high market-
to-book values are more intangible-intersive and, herce, the contribution of OC to future
abnormal earnings should be greakr. The esimatesare consistert with this notion: For the high
market-to-book firms the coefficiert on OC is 4.67, which suggeds that the contribution of
organizaton cagtal to future abnormal earrings lags for about five years using a discount rate of
12%; whereas for the medum market-to-book firms, the OC contribution to future abnormal
earnngs lags for about two yeas (and less than a yea for low-marketto-book firms). We thus
conclude that our measire of orgarization cagtal capures a major componert of the firmOs
intangibles assets, or growth potertial, as refleced by the gap between the market and book
(accaunting) valuesof public companies

Since organization cagtal is a major contributor to future earrings, ard, hence, OC will
be partially or fully subsumedby the presen value of alnormal earrings (RE), we omitted RE;;
from the regession in expression (12). We now introduce a widely used proxy for future
earringsN finarcial amalystsOforecass of earringsN into the valuation model.?® In esserce, we
wish to teg the extert to which finarcial amalysts, the major information intermedariesin cagtal
markets, comprehend the value ard profit implicaions of organizaion cagtal in their analyses
ard consequert earrings forecass.

Accordingly, we compute the presert value of the firm®@ abnormal eanings asthe sum of

two componerts: the presn value of abnormal earrings in the next five years based on explicit

% Commercially available forecasts of future earnings are provided by various sources for most public
companies for one, two, and sometimes three years out, as well aslong term (five years out) growth rates of
earnings. We obtained analystsOconsensus (mean) earnings forecasts (for multiple forecasts per firm) and
long-term growth estimates from I/B/E/S (First Call).
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analystsOforecass of amual earrings, plus the present value of abnormal earrings from year 6 to

infinity. The overall presen value of abnormal earringsis definedthus:

RE: ="! =15 [FE« PriBVigend(1 + ri)™ + [FEie BriBVisd(rie Dgi) ™ (1 + ri)™, (13)

where FE;; is the consensus analysts()eanings forecag for firm i, k yearsahead made four
months after the end of fiscal yeart (to allow financial analysts acces to the amual report of year
t); riy isthe discount rate; appliedto future earrings; BV, is the book value (net assets) of firmi at
the erd of yea t [BVik = BV e + FEi D DIViq]; DIV is the dividerd the firm paid in yea t;
and g;; is the growth rate of abnormal earringsin year6 [FE;g DritBViSt].24 Thus, resdual earnings
for each future yeaN the difference betweenaralystsOearrings forecag for that year (FE) and a
charge for the cost of equity (rBV)N are predcted for eachcompary for the next five years
followed by a teminal value, based on a constart growth expression. We egimate firm-specific
discount rate, ry, using the captal asset pricing model (CAPM) with a beta (systematc risk)
indicabr egimatedin a convertional fashion (regessing the firmOsmonthly stock returns on the
market return), using returns from the precedng 60 months. The discount rate is thenset equal to
the 12-month Treasury bill rate (the riskless rate) plus the egimated beta multiplied by an equity
risk premium of 5.5%.%

To examine the extent to which financial aralysts incorporate elemerts of the
organizaton cagtal edimate, OC, into their future earrings forecass, we egimat the following

two expressions:

[(MVii DBV)/SALE;] = qo + gi[Year dummy/SALE;] + bi[OCi/SALE;] + b,[RE/SALE;] + e,(14)

%The growth rate from year five on, g, is set equal to ri; minus 3%, if gi; > (ri; ©0.03). We used the current
dividend payout ratio (dividends to earnings) to estimate expected dividends and winsorized the dividend
payout ratio at 10% if the current dividend payout ratio exceeded 10%.

> \We obtain similar results when using a constant discount rate of either 10% or 12% for all firms.
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and

[((MVi DBV;t)/SALE] = qo + qi[ Year dummy/SALE;] + bo[RE/SALE;] + e, (15)

where all variabes refain their previous definitions. Expression (15) providesthe edimaton of
the valuation model without organizaion captal, OC, whereas expression (14) includes the
organizaton cagtal. If amalysts fully incorporate the contribution of orgarization captal to future
earnngs in their earnings forecass, then OC will be subsumedin RE, ard the coefficient on OC
in (14) will be zero. Conversely, if amalysts do not fully incorporate the effect of organization
captal in their earrings forecass, the coefficient on OC (b,) will be positive, and the explaratory
power of expression (14) will be higher than that of expression (15). In this mamer, we asess
analystsCablity to value firmsQorganizaion cagtal.

Table 4, Parel D, provides egimates of expressions (14) and (15), indicaing that the
addition of organization cagtal (OC) to the valuation expression (14) substartially improvesthe
explanatory power: from 24% (adusted R of expression (15)) to 32% (adjusted R? of expression
(14)). The coefficient edimate on the flow variade OC is 2.02, ard is highly statistically
significart, indicaing that finarcial analysts fail to capure a major asset (organizaion captal)
that contributesto future profitahlity.

Table 4, Parel E, provides egdimates of expressions (14) and (15) when the sample is
partitionedinto threegroups of firmsrarked by market-to-book value of equity. For all partitions,
the OC meadure improves the explanatory power of the gap between market and book values
However, OC providesthe larges improvemeri in explanatory power for the medum and high
marketto-book groups: the adusted R? of expression (14) is 52% (medum) ard 55% (high)
veraus 22% ard 32% for expression (15), repecively. This suggeds that finarcial amalysts, the

highly influertial information intermedaries in cagtal markets, fail to fully comprehend the
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value and impact of organization cagtal, and thatthis failure is particularly acue for high-growth
(high market-to-book) firms.

The adustedR? meaaures of the yearly edimaes of expressions (14) ard (15) are
preented in Figure 2: The top line is the adustedR? value of the model that includes
organizaton captal (14), ard the bottom line is for the model without organizaion cagtal (15).
The figure indicatesthat the incremental contribution of our egimate of orgarization cagtal over
the information in the presen value of reddual eanings (the horizontal differerce betweenthe
lineg was positive throughout the period, but has decreagd during the late 1990s. The probake
rea®n: financial aralysts, whose forecads determine RE in expression (15), are becaming
increasngly sophisticated in incorporating the berefits of organizaion cagtal in their eanings

forecass.

6. Concluding Remarks

Organizaion cagptal is the major idiosyncratc resource that affects performarce and
growth of firms However, this resurce is not measured internally by comparnies nor is it
reported to captal markets. In this study, we develop a firm-specific measire of organizaion
cagtal and edimate it for alarge sample of publicly traded comparies To validate our meadure,
we examine the association between information technology experditures and orgarizaton
cagtal and find that IT is highly associated with organizaion cagtal. We thented the validity of
our measire within a widely used invegmert valuation model and show that it contributes
significartly to the explamation of market values of firms, beyond the tradtional indicabrs of
assets in place (book value) and expected abnorma earrings (growth potertial). We also
documert that finarcial amalysts, the major information intermedariesin cagtal markets, fail to
fully comprehend the value of firmsDorgarizaton capital, probaly becawse of the abserce of

relevart information on this resurce in corporate finarcial reports (e.g., no data on IT
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experditures emgdoyeetraining, brand erhancemen adivities etc.). Our measire of orgarization
captal is, therefae, expected to improve both resource allocaion within companies and

invegorsOvaluations.
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Appendix A: Industry Definitions®

SIC Codes

1 | ConsumerNon-Duraldes Food, Tobacco, | 010080999, 2000ER399, 270082749, 2770ER799,
Textiles Apparel, Leather, Toys 310068199, 3940£8989

2 | ConsumerDurabes Cars, TVs, 2500ER519, 2590ER599, 3630EB659, 3710E8711,
Furniture, Household Appliances 371488714, 371688716, 375068751, 379268792,

3900E8939, 3990E8999

3 | Manufacturing: Machinery, Trucks, 2520EP589, 260082699, 2750EP769, 300058099,
Plares Offi ce Furniture, Pafer, 32008569, 358088629, 3700E8709, 371288713,
Commercial Printing 3715E8715, 3717E8749, 3752E8791, 3793E8799,

3830E8839, 3860EB899

4 | Energy, Oil, Gas and Coal Extracion and | 120081399, 290082999
Praducts

5 | Chemicals ard Allied Products 2800Er829, 2840EL899

6 | Business Equipment: Computers 357088579, 366088692, 369488699, 3810E8829,
Sditware and Electronic Equipmert 737007379

7 | Telecom, Telephone ard Television 48004899
Transmission

8 | Utilities 490004949

9 | Wholesale, Retil, and Same Senices 500086999, 720057299, 760007699
(Laundries Repair Shops)

10 | Healthcare Medical Equipmert, and 2830Er839, 369368693, 3840£8859, 8000EB099
Drugs

11 | Money, Finance 600066999

12 | Other: Mines Construction, Building All other SIC codes

Materials, Trarsportation, Hotels,

Business Savices Entertainment

% Based on Fama and French (1988, 1997).
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Panel A: Descriptive Statistics

Table 1: Estimating Organization Capital

With R&D Without R&D
Variable ' ' ' '
Mean Min F|rsF Median Th|rq M ax Mean Min F|rsF Median Th|rq M ax
quartile quartile quartile quartile
SAL.E . 1,935 5 37 134 715 180,557 1,074 5 46 163 581 217,799
($ millions)
PPE
- 753 1 6 26 175 111,921 445 1 8 37 174 70,152
($ millions)
EMP
11 .05 32 119 5.60 876 7 .04 .36 1.36 4.60 1,383
(hundreds)
SGA
- 274 1 9 29 119 22,977 163 1 8 24 82 36,713
($ millions)
RND. : 189 .19 3 13 56 24,562
($ millions)
Panel B: M ean Estimate of Expression (4)
With R&D Without R&D
Coefficient t-statistic P Coefficient t-statistic P
I ntercept .03 11.15 .00 .03 3.01 .00
[0g(SGA/SGA 1) 41 6.86 .00 .58 13.96 .00
log(PPE/PPE &) .08 5.55 .00 10 9.07 .00
log(EMP/EMPg) 33 13.38 .00 15 1751 .00
log(RND/RNDg) .09 10.09 .00
R 77.67% 74.32%
Panel C: Mean Estimate of Expression (5)
With R&D Without R&D
Coefficient t-statistic P Coefficient t-statistic P
I ntercept .01 7.20 .00 .01 6.42 .00
[0g(SGA.1/SGA ) 21 4.25 .00 18 431 .00
[0g(SALE/SAL Eygy) 71 64.07 .00 .78 76.69 .00
R 78.36% 67.27%
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Panel D: Descriptive Statistics of the Organization Capital Estimates

Standard First Third
Variable Mean Deviation Minimum quartile Median  quartile Maximum
oc - 96 1,226 $40,770 1 6 35 72,440
($ millions)
SALESBALE &1 90 974 £82,080 Bl 8 46 65,073
($ millions)

Notes:

1. Thenumbersin Panel A arein millions of dollars, other than EMP, which is in thousands of employees.

2. Expressions (4) and (5) are estimated annually for each of the 12 industry groups defined in Appendix A using
the two-stage-least-squares procedure.

3. Panels C and D provide estimates of the mean coefficient and the associated t-statistics of the 300 regressions,
one for each of the 25 years and 12 industry groupsin each year.

4. The sample contains 57,258 (non-RND) and 32,979 (RND) firm-estimation year panels, spanning 1978E2002.

Variable Definitions

SALE is the net revenues; PPE is the plant, property, and equipment net of depreciation; EMP is the number of

employees; RND is the research and development capital computed by capitaizing and amortizing R&D

expenditures over fiveyears; SGA is the selling, general, and administrative expenses.
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Table 2: Illustration of Organization Capital Computation for |1BM

Panel A: Fundamental Data

Y ear SALE SGA PPE EMP RND

1994 62,716 23,840 17,521 256 14,504
1995 64,052 20,279 16,664 220 12,960
1996 71,940 20,448 16,579 225 13,625
1997 75,947 21,508 17,407 241 12,934
1998 78,508 21511 18,347 269 12,829
1999 81,667 21,708 19,631 291 13,039
2000 87,548 21,854 17,590 307 13,351

Panel B: log(Growth)

Y ear l0g(SGA/SGA ) log(PPE/PPE&1)  log(EMP/EMPyy)  1og(RND/RNDg)
1995 D1618 D0501 D1531 D1126
1996 .0083 D0051 0247 .0500
1997 .0505 .0487 .0656 £0520
1998 .0001 0526 1132 £0081
1999 .0091 0676 0771 0162
2000 .0067 -.1098 0546 0236

Panel C: Estimates of Expression (4)

Y ear bm bOst blt bZt bgt
1995 .07 .30 10 .39 .08
1996 .01 31 10 34 .08
1997 bo1 24 .09 .36 .07
1998 b02 25 10 .33 .08
1999 .01 31 A2 34 .09
2000 .02 27 .09 .32 A1

Panel D: Computations

log(Predicted Predicted log(Predicted Predicted

Sales Growth Sales with sales growth sales Organization
Year SALEgy with OC) ocC without OC) without OC Capital
(A) (B) ©) (D) (E) (F)=(C) B(E)
1995 62,716 0486 59,741 0628 58,899 842
1996 64,052 .0247 65,655 .0061 64,447 1,208
1997 71,940 .0259 73,831 .0129 72,872 959
1998 75,947 .0181 77,333 .0046 76,301 1,032
1999 78,508 .0479 82,361 .0122 79,476 2,885
2000 81,667 .0293 84,093 P£0055 81,221 2,872
Notes:
1. Thenumbersin Panel A arein millions of dollars, other than EMP, which is in thousands of
employees.

2. Thenumbersin Panel B are the logarithm of growth of the respective variables; e.g., 0501 =
log(16,664/17,521).

3. Expressions (4) and (5) are estimated annually for each of the 12 industry groups defined in Appendix
A using the two-stage-least-squares procedure.
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Panel D, Column (B) =bg + byl 0g(SGA/SGA, 1g1)+ b1il0g(PPE;/PPE; tg1) + botl 0g(EMP/EMP, gy) +
b3 0g(RND;/RND; 1), where estimates of by; are given in Panel C.

Panel D, Column (C) = exp{column(B)} SALEg.

Panel D, Column (D) = by log(PPE;/PPE; tg1) + batl 0g(EMP/EMP, 1) + b3l 0g(RND;/RND; 1), Where
estimates of by, are given in Panel C.

Panel D, Column (E) = exp{ column(D)} SALEg.

Panel D, Column (F) = Column(D) B Column E.

See Table 1 notesfor variable definitions.
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Table 3: Organization Capital and Information Technology

Panel A: Descriptive Statistics

Standard First Third

Variable Mean deviation Minimum quartile Median  quartile Maximum
oc - 441 1,672 -9,656 31 181 553 17,782
($ millions)
I - 192 352 1 33 78 184 4,261
($ millions)
MKS 5.86 8.92 .01 1.29 2.84 6.48 74.46
(%0)

Panel B: Correlations

oC |Tt ITtEﬂ. ITt DITtEﬂ.

IT, 54

[T 51 .92

ITDITen .04 .02 b28

MKS 42 A7 48 Bo4

Panel C: Organization Capital and I T Expenditures

Expression (9) Expr ession (10)
Coefficient  t-statistic P Coefficient  t-statistic P
log(MKS)[! 7] 42 10.59 .00 37 911 .00
log(I Teen)[! 3] .23 7.53 .00 31 9.17 .00
log(1Ty) Blog(I Tig)[! 4] .28 4.46 .00
Adj. R 31.17% 32.76%
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Panel D: Organization Capital and | T ExpendituresN Partitioned by M arket-to-Book of Equity

M ar ket-to-book

Expression (9)

Expr ession (10)

t-

value Coefficient  statistic P Coefficient t-statistic P
log(MKS)[! ] 56 7.49 .00 55 7.29 .00
log(ITeen)[! 5 16 2.97 .00 18 3.14 .00
Low log(IT,) Plog(I Te)[! ] 11 1.03 31
Adj. R 33.24% 33.51%
log(MKS)[! ] 21 2.73 .00 12 1.58 11
log(ITeen)[! 5 34 6.52 .00 46 757 .00
Medium log(1T) Plog(I Ten)[! 4] 49 3.68 00
Adj. R 28.04% 34.48%
log(MKS)[! ] 48 7.71 .00 40 6.22 .00
High log(ITe) [! 4 21 433 .00 31 5.48 .00
log(1Ty) Blog(I Teg)[! 4] 33 3.27 .00
Adj. R 35.90% 38.17%
Notes:

1. Thenumbersin Panel B are the Spearman rank correlation coefficients.

2. The low, medium, and high market-to-book value of equity groups contain the bottom, middle, and top one-
third of the observations sorted each year based on the market-to-book values of equity, respectively.

3. Thelnformation Week sample contains 1,818 firm-years, spanning 19918£1997.

Variable Definitions

OC;; is the abnormal output computed as the predicted value of sales obtained by estimating expression (4) and the

predicted value of sales with asset productivities alone in estimates of expression (4), i.e., expression (8). MKS; is

the percentage of market share of firm i in year t computed for the 12 industry groups, MKS = SALE/! | SALEj

where firm i belongs to the industry group m and the sum of salesis over all firmsin the industry group m. IT;; is the

information technology expenditure of firm i in year t asreported in the Information Week 500 survey.
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Table 4: Organization Capital and Equity Values

Panel A: Descriptive Statistics

Variable Standard First Third

Mean deviation Minimum quartile Median quartile Maximum
MV ($ millions) 1,521 8,146 2 65 201 739 512.833
BV ($ millions) 691 2,423 1 46 126 412 79,722
RE ($ millions) 124 759 Br,163 B8 2 49 32,399
OC ($ millions) 145 1,527 ©,441 1 15 74 91,773
r (%) 12 .04 8 9 12 15 31

Panel B: Contribution of Organization Capital to Equity Valuation BWhole Sample

Expression (12)

Coefficient t-statistic P
OC (by) 2.26 12.85 .00
Adj. R 23.91%

Panel C: Contribution of Organization Capital to Equity valuationN Partitioned by Market-to-Book Value

of Equity
Expression (12)
Market-to- Coefficient  t-statistic P
book value
OC (by) .35 8.95 .00
Low Adj. R 11.34%
ocC (by) 1.65 8.01 .00
Medium Adj. R 49.38%
4.67 10.05 .00
High oc (o)
Adj. R 54.55%
Panel D: Comparing Organization Capital®and AnalystsOResidual Earning® Contribution to ValuationN
Whole Sample
Expression (14) Expr ession (15)
Coefficient t-statistic P Coefficient  t-statistic P
oC (by) 2.02 29.42 .00
RE (b,) 1.17 15.42 .00 1.32 14.06 .00
Adj. R 32.65% 24.73%
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Panel E: Comparing Organization Capital® and AnalystsOResidual Earning® Contribution to ValuationN
Partitioned by Market-to-Book Value of Equity

Expression (14) Expr ession (15)
Market-to-
book value Coefficient  t-statistic P Coefficient  t-statistic P
oC
(by) 32 7.15 .00
Low RE (b,) 41 8.25 .00 45 9.61 .00
Adj. R 24.79% 15.09%
oC
(by) 152 17.18 .00
Medium RE (by) .64 7.58 .00 1.02 9.34 .00
Adj. R 52.30% 22.50%
oC
. (by) 3.15 21.39 .00
High RE (by) 2.62 24.71 00 3.73 30.59 00
Adj. R 55.25% 32.56%
Notes:

1. Thet-statistic is the White® heteroskedasticity adjusted t-statistic.

2. The low, medium, and high market-to-book value of equity groups contain the bottom, middle, and
top one-third of the observations sorted each year based on the market-to-book values of equity,
respectively.

3. Thesample contains 44,073 firm-year observations spanning 1978E2002.

Variable Definitions

MV is the market value four months subsequent to the fiscal year-end; BV is the stockholdersQequity; the

discount rate (r) is computed as beta times risk premium of 5.5% plus the twelve-month treasury bill rate.

The beta value is obtained from CAPM using the monthly returns for firmi from year (t B5) to (t D1). RE

is the sum over five years of the discounted abnormal earnings plus a termina value. Specifically, RE;; =

! e1s [FEie PriBVi gend (1 + ri)™ + [FEie BriBVisd (rie D i)™ (1 + ri)™, where gy is the growth in [FEie B

riBVis]. FEi is the consensus analystsOearnings forecast k years ahead for firm i, four months after the

fiscal year t; Vi is the value of equity computed as the sum of RE;; and BV;; OC;; is the abnormal output
computed as the predicted value of sales obtained by estimating expression (4) and the predicted value of

sales with asset productivities alone in expression (4) estimates, i.e., expression (8).
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Figure 1: Example of Xerox
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Figure 2: Explanatory Power of Expressions (14) and (15)
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