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A Typology of Organizational Behavior and Its Amgaltion to Diversification

U.S. Venture Capital Firms, 1980-2004

ABSTRACT

This paper proposes four forms of organizationabveor at the intersection of
organizational ecology (inertis. change) and new institutionalism (normatvee
deviant):innovative (deviant changejygeformative (normative changegonservative
(normative inertia), andeactionary (deviant inertia) in the order of the life-coursfean
organizational form. Then, it further identifiescil@on-making strategy underlying each
dimension of those forms: risk-aversiam risk-taking underlying inertigs. change and
certaintyvs. uncertainty underlying normatiws. deviant. Simply speaking, the choice
between inertias. change is a matter of experience whereas thaeleetnormatives.
deviant is a matter of information. This integratizetween organizational theories and
decision-making theory leads to hypothesize varimlgvioral outcomes corresponding
to various types of diversification in an appliocatiof the typology to venture capital (VC)
industry. Analyzing U.S. VC firms’ investments srget companies from 1980 through
2004, this paper finds three distinctive relatiopstbetween VC firms’ investment-
diversification and subsequent investment behavkarst, target-diversification leads to
conservative investments (decreasing both uncertainty and;ri&&gond, industry-
diversification leads tanovative investments (increasing both uncertainty and risk)
Third, stage-diversification leads teformative investments (increasing risk but

decreasing uncertainty).

Key Words: inertia, conformity, uncertainty, risk, innovatiaeformative, diversification



A Typology of Organizational Behavior and Its Amgaltion to Diversification
U.S. Venture Capital Firms, 1980-2004

The emergence of diversification is a major trameftion in the organizational form in
the modern era, and has been paid considerablerm@adttention since Chandler (see
Chandler 1962). The emergence of multidivisionalersified firms since the late 19
century is the realization of managerial strategieseek of economies of scale and scope
and in cope with different market environments (@Har 1977). This type of
diversification driven by managerial capitalism é&dkdler 1977), however, evolved to
another level during the late ®@entury: product-unrelated diversification (Fligjst

1991: 328). This new form of diversification arglyateflects a power shift toward
financial capitalism (Fligstein 1987). Though theese been considerable studies about
the causes of diversification (see Fligstein andl2a 1989 for discussion) and its
performance-related outcomes (e.g., Palepu 198am8nds 1990), few studies have
examined behavioral outcomes of diversificatiomtpbest knowledge. Are more
diversified firms more likely to take risks or befeadeviant? Is it true to both product-
oriented and finance-oriented diversification?

If the forms of diversification evolve and beconmnplicated in contemporary
markets, its behavioral implications will be coneplied in consequence. This study aims
to identify and discriminate those complicated lvdral implications of various types of
diversification through two research strategiespieical one and theoretic one. (1) |
choose venture capital (VC) industry as an empidoatext to observe various types of
diversification. Since VC investments require vasabilities including financial risk

assessment, technological knowledge and manageilial VC firms’ investment-



diversification takes various routes such as firamncsk diversification, technological
diversification, and financed stage diversificati™@ firms’ investment data provide rich
information on various types of diversification whiin turn lead to distinctive
organizational behaviors. (2) | propose a two-bg-typology of organizational behavior
at the intersection of organizational ecology aed mstitutionalism, or at the
intersection of risk and uncertainty. This typologyl enable us to identify and
discriminate each behavioral effect of each typdiwadrsification. | will also discuss

general applicability of the typology beyond VC ustry.

TYPOLOGY OF ORGANIZATIONAL BEHAVIOR

Inertia and Conformity

In the field of contemporary organizational studi®@g similar organizational behaviors
have been studied according to two different tlemorinertia {s. change) in population
ecology (e.g., Hannan and Freeman 1989; Miller@nein 1994) and conformityg
deviance) in new institutionalism (e.g., Meyer &walvan 1977; Phillips and Zuckerman
2001). Organizational inertia is acquired througg $election process in an
organizational population (Hannan and Freeman 188%.7). It is an analogy to
biological inertia imprinted in the organic bodyhieh hinders adaptation to
environmental changes, results in the failure o¥isal through the changes and,
ultimately, leads to an evolution to a new popolatfHannan and Freeman 1977). In
comparison, conformity is an adaptive behaviorurspit of legitimacy, which is often
ritually settled (Meyer and Rowan 1977) and aclsawstitutional isomorphism among

different organizations (DiMaggio and Powell 1991).



Figure 1 shows four possible combinations of orgatonal behavior derived
from a cross-table of the two theoretical approacheertia and conformity (or, change
and deviance) often overlap both theoretically amgirically though they are distinctive
concepts. Hannan and Freeman (1989), in their ¢tieaglaboration to account for why
selection favors inertia, provide legitimacy pressas an important cause for inertia
(p67-77), which clearly implies that inertia thetizally intersects with conformity. In
addition, some empirical studies often combine oigional ecology and new
institutionalism to explain organizational behasiat the intersection (e.g., Haveman
1993; Dobrev 2005; Lune and Martinez 1999). Thasersecting behaviors will fall in

the shaded diagonal positions in figure.& (normative inertia or deviant change).

Then, how much attention have researchers beeng#yithe non-intersecting,
or off-diagonal positions: deviant inertia or notima change? In fact, normative change
has been a central research topic among new imstifdistic studies: any studies about
institutionalization or about later adopters driv@nlegitimacy pressure, by definition,
examine normative change (e.g., Hirsch 1986; Havet883; Davis and Greve 1997,
Tolbert and Zucker 1983). In comparison to norneatkiange, deviant inertia has not
been much studied. | will further elaborate lak&ttdeviant inertia is most likely to be
observed in a disappearing population or in thegss of deinstitutionalization which

could be least observable or of least interesbth bcologists and new institutionalists.



In sum, most forms of organizational behavior igufe 1 have been actively
studied, but have not been theoretically clarifieth respect to their differences,
similarities, or relations. Inertia and conformétse often viewed indiscriminately. This
paper attempts to provide a theoretic typologyheffour forms of organizational
behavior derived from the combination of organizadl ecology and new
institutionalism. | will show utilities of this tygogy later by (1) briefly applying the
typology to the life-course of an organizationapplation/institution and (2) empirically
identifying how various types of investment-divécsition in VC industry associate to
various behavioral outcomes. In order to devel@ptypology, we will first need to know
two economic concepts are mutually related as nagdhertia and conformity: they are

risk and uncertainty.

Risk and Uncertainty

There are also two economic concepts concerningutemme of economic behavior that
are distinctive but often confounded: risk and utasety. The difference or relation
between the two concepts is best summarized byiand his colleagues from an
organizational perspective. High-risk behavior implhigh variance in the distribution of
its outcome (e.g., March and Shapira 1987; Mar@8)L%hereas high uncertainty
implies an unknown distribution of the outcome (Maand Simon 1970: 93). Therefore,
we cannot properly assess risk of a certain behavider high uncertainty because the
variance of a distribution cannot be calculatethef distribution itself is not known. This

is why risk-taking is a rational behavior given fhefect information of alternative



outcomes, whereas uncertainty or imperfect inforonagnforces “search” for
“satisficing” behavior (March and Simon 1970: 93210

In sum, certainty is a prerequisite to the choesveen risk-taking and risk-
averse behavior. Without certainty, discussingrisieof a behavior is not meaningful.
But, if we limit the definition of uncertainty tonknown mean of an outcome in
combination with its known variance, different l&ssef risk are conceivable under
uncertainty. Under this limited uncertainty, a démn-maker knows that the outcome of a
risk-averse behavior, for example, will be closeuad a mean outcome wherever the
mean outcome is. In sum, there are four possibigbamations of economic behavior
with different levels of risk under different legadf uncertainty, as is drawn in Figure 2.
Again, the shaded two combinations in the diaganalikely to be empirically
associated and confounded. However, off-diagorratddike risk-aversion under high
uncertainty or risk-taking under low uncertaintg atso likely and meaningful, assuming

the limited uncertainty only about a mean outcome.

Conservative, Innovative, Reformative, and ReactaonBehavior
This paper defines four forms of organizationaldnebr in a market by overlapping
organizational behavior (Figure 1) and economicalvedr (Figure 2). Figure 3 shows

how the two figures are overlapped. The two keyues of the overlap are (1) the



matching between normatiwversus deviant behavior and lowersus high uncertainty

and (2) the matching between ineseasus change and lowersus high risk.

First, normative behavior implies statistically nab@.e., frequent) behavior by
definition because the norm is kept or followedlHwy majority of a society. Therefore,
the outcome distribution of a normative behavidt e known better than that of
deviant behavior because of its larger number sénlations, whether the distribution
has large or small varianédt is, in other words, a matter of information ceming
what a specific behavior results in: normative hébrareduces levels of uncertainty and
deviant behavior suffers high uncertainty.

Second, inertias. change corresponds to la high risk. Doing what has been
done (inertia) increases “accountability” of praesand “reliability” of an outcome
(Hannan and Freeman 1989: 72-3). Reliability méawsvariance by definition: inertia
guarantees smaller variance in outcome or lowezlseof risk than does change. In
addition, accountability of inertia implies thaetbecision-maker comes to know why a
specific behavior results in a specific outcomedpeated, fine-tuned trials. This
accountability, in combination with reliability, gaires that “organizational structures be
highly reproducible (Hannan and Freeman 1989: 1B)summary, inerti@s. change is a

matter of experience or a matter of reproductiotin\@ccountability and reliability.

! In fact, the outcome of normative behavior is metessarily more predictabies(, of smaller variance)
than deviant behavior. In other words, decision-ensklo not exactly know what beneficial effect tloem
brings. They simply follow norms for the sake dfitenacy (Meyer 1977; Meyer and Rowan 1977).



Informed by these matches between conformity andiogy and between inertia
and low risk, | will name four forms of organizatal behavior in market. When an
organization changes its behavior following othémstuent behavior, it does not know
exactly how far its own outcome will surpass ot $hlort of the average outcome if the
organization has never tried it before or did @ kong ago. This behavior represents
normative change oré&ormative” behavior in Figure 3. It is reformative becausgies
something new but is not truly innovative becausellows known paths whose outcome
is reasonably predictable with some variance. dexiant change that can be named
“innovative” behavior whose outcome is, with few precedemtsy unknown. At the
diagonal opposite to innovative behavior, normatnestia or ‘tonservative’ behavior
represents constant staying with the majority, whmstcome is most certain with least
variability. At the diagonal opposite to reformaileehavior, deviant inertia or
“reactionary” behavior is positioned.

In order to understand reactionary behavior belg€s conceive market value of
a product as an outcome in the product marketddiitian, imagine many producers
leaving the market because the market is not se&rceative anymore. A producer
sticking to its production is not sure about itpested outcome or market value due to
increased environmental uncertainty (e.g., morecedaut less popular product now). In
other words, the producer is under high uncertaitgyrealized market value, however,
will be close around a new average value, whattheeaverage value is, because the
organization has been routinely producing the pecodith reliable quality whether the

guality has been high or low. In sum, the produseisk-averse but under limited



uncertainty. | name deviant inertia reactionaryause the behavior sticks to an old way

when most others choose to change.

An Application: The Life-course of an Organizatiohd&orm

An instant implication of the typology to organimatal ecology or new institutionalism
is the life-course of an organizational form. THe-tourse starts as an innovative
behavior. When innovative organizations turn outeécssuccessful, innovative behavior’s
uncertainty is lowered and the behavior is diffusednd formalized in reformative
followers. When the formalization is finely tuned tepeated trials in order to achieve
reliable outcomes, the behavior is establishedamaervative organizational form. If
the form’s effectiveness declines due to envirorsadezhanges or increased uncertainty,
the form will remain or die as reactionary inertmFigure 3, the life-course starts at
innovative, rotates counterclockwise teformative and then t@onservative, and finally
ends ateactionary.

An organizational form can be either a definingreleteristic of an organizational
population or an institutional practice in an ongation field. The life-course of an
organizational form, correspondingly, can reflather the growth and decline of an
population or the course of institutionalizatiordateinstitutionalization. In either case,
the life-course perspective suggested by the pempbgpology helps to revive the
dynamism of the original theories: the evolutionishorganizational ecology, and the
birth and death of legitimacy pressure. | suspechslynamism is the key mechanism of
both theories but often lacks in empirical studies. example, studies on founding or

disbanding rates within a population seem to béeidnto the equilibrium stage or



conservative stage of a population, which must be contrary amiin and Freeman’s
vision (see Hannan and Freeman 1989, preface)d&teeminants of birth and death at
early stages or later stages may be different asrthwito examine. More importantly,
transitions from one stage to the next or from pogulation to another need more
research. Similarly, institutional studies on dsffan tend to be limited toeformative
stage when legitimacy pressure is most growinglielse it is also important to know
why some innovations fail while others settle agitations; or how institutions finally
lose their legitimacy. Without those mechanismsstexg institutions will perpetuate

themselves by legitimacy pressure.

The typology of organizational behavior can giverenimsights or research agendas to its
theoretic sources like organizational ecology aed mstitutionalism. However, it can
help other important research topics independetitiesfe theoretic sources. Hereafter, |
will explain various types of diversification indftontemporary VC industry, and will
show how the typology can discriminate differenidaoral implications of respective
types of diversification. For this topic, we wikklmainly helped by the other side of

theoretic sources of the typology: risk and uneetyan decision-making theory.

DIVERSIFICATION IN VC FIRMS

Two Criteria for Identifying VC Firm’s Behavior: Tehnology and Finance

The VC market is between product market and thenfiral market. A venture company
is the combination of finance (the investing VGQrfior firms) and technology (the target

company in which VC firms invest). Based on thiy keature of VC investment, this
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study looks at which stage (finance) and which stdu(technology) a VC firm focuses
on, in order to identify investment behavior. | dise categories for financing stages (the
startup/seed, early, expansion, later, and buyoguiaition stages) and ten categories for
industries? Then, | define the focus stage or industry of afi¥@ at yeart as the most
frequently invested stage or industry in termsheftumber of financed rounds by the
firm during the year.After identify VC firms’ behavior by focus stagadifocus
industry at yeat, our next step is to identify normative behavis (leviant) and inertia
(vs. change) among VC firms, which enables us to asé(@ firms’ behavior to the
proposed typology of organizational behavior.

We can define firm’'s degree of normativenesstan relation tot-1. LetN;.; be
the number of VC firms whose focus stage and inglwgére the same with those of firm
i att-1. Among those firms, ldt be the number of VC firms that still share foctegye

and industry with firm att. Then, the degree of firits normativeness tis:

Normativeness;; = fi (1)

it-1

where the sum df; across all stages and industries is equblip This measure
calculates the proportion of VC firms using the sastrategy as firmatt among those at
t-1. Thus, the measure quantifies how frequent fismstrategic behavior is, given its past
behavior. More importantjor mativeness; has a high value even when firmmhanges its

focus stage or industry frotril, as long as many other firms make the same eh@eg

2 These ten industry categories are: CommunicatiodsMedia, Computer Hardware, Computer Software
and Services, Internet-Specific, SemiconductorsgOitlectronics, Biotechnology, Medical/Health,
Consumer-Related, Industrial/Energy, and Other et

3 If two stages or industries are tied in the nundédinanced rounds, | compare the numbers of dsun
invested in by all VC firms during the year at th® stages or in the two industries and chooséher
focus stage or industry the one that is less fretipévested in by all VC firms. In other wordbgtfocus
stage or industry of a firm is the one in which fine invested relatively more than other VC firutigl.

11



innovative behavior). By contrast, it has a lowwealhen the focal firm keeps focusing
on the same stage or industry if others move othatfstage or industry.€., reactionary
behavior). Therefore, the measure really represeatsitinuum between deviant and
normative investment behavior, without confoundimgrtia with modality or change
with deviation. In comparison to this operationafidition of normativeness, that of
inertia is very straightforward: Firi's behavior at is inert when its focus industry and
focus stage are the same as thoselafhe behavior is change otherwise.

Since we have identified normative behavior ortibehavior in terms of focused
industry and stage, we are now able to map VC fimvestment behavior to the two-by-
two typology of organizational behavior. As a nstdp, we will finally identify various
types of investment diversification among VC firared predict which diversification

causally leads to which behavior in the typology.

Three Lines of Diversification in VC: Target, Indusy, and Stage

VC firms in reality are financially oriented invess rather than committed helpers to
realize entrepreneurs’ technology (see Zider 1828ida 2001). Their basic risk
management, much like typical financial investmeistsnaking a portfolio of multiple
investments, or spreading capital to multiple tegd&ider 1998: 135). For a simple

illustration, think about a target company from @fhthe expected return has a mgan

and variances?®. By equally dividing one’s total capital toindependent targets of the
same mean and variance, the expected return maalkesonenth varianceo?/n

though its expected mean is still the same by @ehimit Theorem (Rice 1995: 169-73).

12



A prerequisite for this risk-averse strategy is¢beainty or information about the
outcome distribution such as mean and variancegetaliversification also implies
coinvestment or syndicate with other VC firms, whenables information-sharing with
other firms. The information-sharing is the keyoefffto lower uncertainty (Bygrave 1988)
and arguably a more important function of targeediification than risk-management in
highly uncertain VC markets (Bygrave 1987). In terof investment behavior, target-
diversified firms will make normative investment the sake of certainty and will stay in

their focus industry and stage in order for rekatgdturns:

Hypothesis 1: The more target-diversified, the more normative and inert or the

mor e conser vative as opposed to innovative.

The high uncertainty in VC markets originates frimthnological uncertainty. It
IS not easy to assess the likelihood of a targeipamy’s successful public debut. Owing
to this high technological uncertainty inherenthie VC market, VC firms tend to focus
on specific industries for investment, which runsiater to the diversification strategy
for risk management in typical financial market®(tén and Tenenbaum 1993). In other
words, the argued effect of target-diversificatipnHypothesis 1 would be attenuated to
the degree that target-diversification is confouhdgh industry-diversification because
industry-diversification will have the opposite &t of target behavior: Industry-
diversified VC firms are more likely to be true owators who do not follow peers’ or
competitors’ investment patterng,, less normative) because they are willing to take

technological uncertainty in search for a big Imtthis sense, they are explorers who are
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willing to take first-mover advantage (Saloner, gdrel and Podolny 2001: 93-118).
Their preference for a big fortune will also alltkem to take more risks or
opportunistically switch their investment focusween the diversified industriesd|,
less inert). In sum, the effect of target-divecsifion will be better estimated by
controlling for that of industry-diversification ke effect is expected to be exactly

opposite.

Hypothesis 2: The more industry-diversified, the less normative and inert or the

mor e innovative as opposed to conservative.

The last type of diversification under examinatiornhis paper is with respect to
financed stages of development. Stage-diversitioas not expected to bear as much
uncertainty as industry-diversification. Differesthges, however, clearly requires
different experiences and information (Schilit Mudlig 1996: 28-42): Start-up stage
requires industry-specific experience and infororafor risk-assessment; Later stages
requires general management and marketing skilig; Auyout/acquisition stages will
require more financial skills than technology-sfie@r management-related experiences.
A clear behavioral implication from stage-diversdiion is that stage-diversified VC
firms are financial risk-takers across the divegsifstages as much as industry-
diversified firms are technological risk-takers.ejtare more likely to change focused

stages or to take risks than stage-specializedfirm

14



Hypothesis 3: The more stage-diversified, the lessinert or the more

refor mative/innovative as opposed to conservative/reactionary.

Note that Hypothesis 3 is a weaker prediction tHgpotheses 1 and 2 because it
does not hypothesize the effect of stage-diveedibnn on uncertainty-related behavior.
Also note that the hypothesized effect of each tyfpdiversification is valid when the
other two types are controlled in empirical congebécause the three types of
diversification tend to go together empirically. Mqrecisely, all the three types of
diversification are correlated to the size of a @ Larger firms will be more
diversified in all respects. Therefore, firm-sit®sld be controlled in empirical tests in

the following section.

EMPIRICAL TEST

Data and Model

The VC market has attracted the attention of ecansotiologists (Podolny 2001;
Sorenson and Stuart 2001; Bothner, Meadow and Oz@&®4). All the studies utilized
the VentureXpert database assembled by Thomsondtalavhich has been aiming to
collect the entire population of U.S. VC firms. $lstudy, sharing the same data source,
analyzes 3,966 U.S. VC firms over twenty-five yeaosn 1980 through 2004, which
sums to 19,942 firm-year observations. In orddest the proposed three hypotheses, we
will see the effects of three types of diversificatat yeat, along with other control

variables at, on normativeness and change at year

15



It was already specified how to measnoemativeness; andchange in the
previous section. It is also straightforward howrteasure target-diversification: | count
how many target companies have been invested Iy frm i during yeat. For

industry-diversification or stage-diversificatidnyse Shannon index or entropy measure:

-
; put Og}/pijt

where p;, is the proportion of firni’s invested rounds to industry or stage i'sototal

invested rounds during yeaBy summing across all the industries or stadgesirtdex
reflects howequally across hownany industries or stages a firm distributes its
investments.

Given these basic variables, the statistical moaelsvill use for empirical tests
are the fixed-effect regressions of the form:

In(normativen%s,It+l +1) =a, +pl In(normativenessIt +1)
+ 6, In(targets +1) + 6, lindistries + 6, [$tages (2)
+PX +yZ, te€,

.

=qa, + p [thange
1- Pr(change, ., :1)J e 98

+ 9, In(targets +1) + J, Lindistries + J, [stages (3)
+pX, +y L, &,

The first form is for a continuous dependent vdeabrnormativeness, and the second
form is fixed-effect logit for a dichotomous variapchange. Note that | take log-
transformation ohormativeness and target diversification whose lower bound iozand
whose distributions are skewed. | will take the earansformation for some control

variables of the same properties.
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Hypothesis 1 predicté, >0 and 9, < (because target-diversification, as a
typical risk-management, is hypothesized to leathdoe normative and inert investment
behavior. By contrast, industry-diversification,asindicator of innovative and

exploratory investment in the VC market, is expedteshow the opposite effed(<0
and o, > 0) as was stated in Hypothesis 2. With regard tgesthversification, no

specific prediction was made foormativeness or for 8,. Hypothesis 3 only predicts that

more risk-taking will follow stage-diversificatiqrd, > 0).

| used both focus industry and focus stage in dejinormativeness or change in
VC investment. In order to conduct more detailedneixation, | will also run models of
additional dependent variables: partiai mativeness and partial change, which only use
focus industry or focus stage. In this way, we Wwélable to see whether normative
investment following target-diversification, foraxple, is due to normative investment
over industries or that over stages, or equallybattable to both. Similarly, we could see
whether the change following stage-diversificatibonfirmed, mainly occur over

stages or over industries.

Variables Controlled

In the fixed-effect formg; is a firm-fixed effect.a; controls any unobserved firm-
specific heterogeneity. Therefore, any estimateffimpent should be interpreted as the
marginal change of the dependent variable in resptma unit change of a predictor “for
any given firm” rather than interpreted as theati#éhce between two firms distinguished

by a unit difference of the predictor. These prtipsrare common across the fixed-effect

17



regression or equation (2), and the fixed-effegitlor equation (3)a, in fixed-effect

logit, however, is not estimated but just assunoedhfe sake of consistent estimation

(Chamberlain 1980; Greene 2004) whereasn fixed-effect regression is in fact

estimable.p estimates the effect of lagged dependent varialflesh is commonly

assumed to control temporal correlation of the ddpat variableX; consists of
dummies for each of the twenty-four years becauSarivestments are sensitive to
changes in the overall economy from year to yehusJX; aims to control year-specific
heterogeneity.

Zi: includes various time-varying characteristicsdach firmi. First of all, |
control VC firms’ network-based status, which hagmwidely proven to affect VC
firms’ performance and behavior (Podolny 2001; 8so& and Stuart 2001; Bothner,
Meadow and Ozdemir 2004). In those studies, VCdirstatus has been measured by
Bonacich’s (1987) centrality, based on coinvestmelations. One’s status according to
Bonacich’s centrality is defined by those with whone is interacting or coinvesting. In
short, status emerges from social interactionsnaniial deference through transactions.
| call this statugartnership status.

To measure this partnership status, we first ol#aininvestment matrix among
VC firms for a given yeat, sayR;, whose | j)-th elementR;;, is the number of targets in
which firmi and firmj coinvested during year In other wordsR;j: represents the
strength of’s coinvestment witl), and Bonacich'’s centrality for ego’s status refec
coinvesting alters’ status weighted by the stremgttoinvestment over each of those
alters.

Formally, a VC firmi’s partnership status at ydas given by:

18



Ci = z (0' + IBCjt )Rjt

J

wherea is a standardizing parameter such t@?j)ci = N(t) andN(t) is the total

number of VC firms at yedr or the size of matrix. The selection gfdetermines the

discount ratio for indirect connections througleedt(Bonacich 1987: 1171-3). For our

study, centrality values are not much sensitivihéochoice of5, and we chose
3 , : . :
B=— wherel, are eigenvalues &, following a conventional choice
4 mkax/ik

(Podolny 2001; Sorenson and Stuart 2001).

This Bonacich’s centrality is extremely skewedHe top status, and scores for
high-status firms are likely to be exaggeratedcdwect this possible inflation, specific
cut-points (0, 0.2, 1, 2, 5) are applied to maleghrtnership status into six dummies for
control variables. | expect those dummies’ posigffects on normativeness and negative
effects on change because (1) high-status firma@m-leaders and (2) successful firms
are inert (March 1988; Lant, Milliken and Batra 298iller and Chen 1994). In general,
good performance leads to normative and inert orgéional behavior and | expect two
other performance-related variableZin(a proxy for the sum of invested capital and the
sum of initial public offering (IPO) during ye#rshow the same effectd.astly, Z;;
includes focus stage and focus industry of firatt as dummy variables. Those firms
focusing on specific stages or industries may beemormative or inert. These dummies

are important control variables because we identifgstment behavior and dependent

* The data source for this study, VentureXpert, dugprovide longitudinal information on capitalder
management for each firm, but allows a good praxyitf total capital raised for each round of inwvesnt.
Even though we do not know what proportion of thtaltcapital each firm invested in a round for rgés,
we can reasonably assume that a firm’s total dapitder management at ydas roughly proportional to
the sum of total capital invested in the roundw/fiich the firm participated during yetar
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variables by focus stage and industry. Table 1feetils basic statistics of all the variables

in the analysis.

Results

Estimation results of statistical models are presstim Table 2. Model 1 is a fixed-effect
regression of normativeness in terms of focus itrglesd focus stage. The next two
models are those of partial normativeness: Modelt8rms of focus industry and Model
3 of focus stage. In the same fashion, Model 4fiseal-effect logit of change in both
focus industry and focus stage, followed by Modé&rschange in focus industry only
and lastly Model 6 for change in focus stage ollgdel 1 and Model 4 provide overall
results for hypothesis-tests and other models geodetailed information on investment

behavior over industries and stages.

Before hypothesis-testing, examining estimatedcesfef control variables will
show if our dependent variables validly measurenmative or inert investment behavior.
First, lagged dependent variables)(across six models show significant, negativeatée
The lagged terms were positive and significant wimem-specific fixed effects were not

controlled: more normative firms tare still normative at1. The inclusion of firm-
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fixed effects, however, changes estimates andardtations from “between-firm
comparisons” to “within-firm changes.” For a giveim, the degree of normative or inert
investment is cyclic rather than monotonically eesing or decreasing, others staying
equal. Dummies for partnership status do not sHear«ut patterns but two variables
for performance (invested capital and IPO amoumdsexpected directions in their
effects: larger (i.e., more invested capital) orenprofitable (i.e., larger IPO) firms are
either more normative or inerter. In sum, succedg$sfus are conservative as oppose to
innovative.

Comparing estimates for dummies for focus industxeals that focusing on
internet-specific industry or biotechnology indysshows the highest degree of
normative inertiai(e., most normative and least changing). | speculdterent reasons
for the strong normative inertia in each induskgr internet-specific industry, many
firms were simply sticking to the same thing altibhge during internet-bubble. Model 5
implies that those firms are more likely to move ofithe internet-industry than do VC
firms investing in biotechnology (-0.1469 vs. -008%. For biotechnology, its
technological uncertainty and long period to IPCkenfirms to reduce uncertainty by
normative behavior and stick to the same industity liquidation. Model 2 and Model 5
together show that their level of normative inemigerms ofindustry is the highest
among various focus industries.

If we finally move to hypothesis-tests, target-dsrécation shows the strongest
effect among the three types of diversificatiotha sense that its significance is 1%
level across all the six models to the expecteekctions in Hypothesis 1. Model 1 and

Model 4 confirms Hypothesis 1 by showing a posit¥ect on normativeness and
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negative on change. Model 2 and Model 3 revealitftaéased target-diversification
leads to more normative investment over both intesand stages. Model 5 and Model
6 likewise tells that target-diversification incses inertia sticking to current focus
industry and stage.

The effects of industry-diversification in Modebhd Model 4 are exactly
opposite to those of target-diversification andfecamHypothesis 2: Industry-
diversification is followed by more deviant (or $asormative in Model 1) and less inert
(or more changing in Model 4) investment. It igr@13g predictor for innovative
investment as opposed to conservative investmeiiddition, the effects of industry-
diversification are not significant in Models 3 afidor stage, in contrast to their
significance in Models 2 and 5 for industry. In @thvords, industry-diversification, not
surprisingly, leads to exploration over variousustties or technologies, but not over
different financing stages. Industry-diversificatis independent of stage-related
behavior.

Findings about stage-diversification are more gutimg. Models 4 to 6 confirm
Hypothesis 3 that stage-diversification predictgemsk-taking by changing focus stages
across diversified stages. Stage-diversificaticard@o implication on changes over
different industries as is shown in Model 5. Mo8ellso shows that stage-diversified
firms tend to spread over different stages rathan tbehave together (i.e., a negative
effect on normativeness). Interesting findings,ahhivas not elaborated in hypotheses,
come from Models 1 and 2 regarding normative inwesit over industries. Model 1 and
Models 2 jointly tells that stage-diversificatianfollowed by normative investment over

industries, but not over stages. This suggestssthge-diversification is an indicator for
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careful financial risk-taking, rather than for fm@al exploration. It is already explained
that technology is a major source of uncertainge (sow normative biotechnology
investment is). Quality information is a necessargdition for financial risk-taking,
which must be acquired by lowering technologicatertainty in VC industry, which

again should be acquired through normative investroeer industries.

DISCUSSION

| proposed two-by-two combinations of organizatidmehavior by intersecting two
behavioral forms from two different organizatiotiaories: inertia from organizational
ecology and conformity from new institutionalisnthen matched these two behavioral
forms respectively to two different concerns inidemn-making process: inertia to
experience or risk and normativeness to informadionncertainty. By this matching, |
completed a typology of organizational behaviorsashown in Figure 3. Then by
examining the VC industry, we saw how the typolofprganizational behavior helps to
discriminate different behavioral implications dexd from different types of
diversification. Figure 4 graphically summarizes #ifects of three types of

diversification in VC investments.

Target-diversification and industry-diversificatiadhough positively correlated in
the real world, pull organizational behavior to tpposite direction, controlling for the
other: the former to conservative and the lattentmvative direction. | suspect that the

stronger effect of target-diversification than tbatndustry-diversification mainly comes
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from two size-effects: network-size-effect towammativeness and firm-size-effect
toward inertia. First, more targets, others beiggad, implies more coinvestments or
more network ties to other firms. This larger natkvsize will exercise stronger
normative pressure on a focal firm. The firm cangexily deviate from partners in its
future investments. Second, larger firms show sgeoimertia (Hannan and Freeman
1989). A target-diversified VC firm will not be abto switch its focus of investment
unless many of its targets go public and it ligtedaconsiderable amount of invested
capital at once. These two size-effects are strakctarces toward conservative behavior
regardless of strategic decision-making.

Stage-diversification leads to financial risk-takiconditioned on technological
certainty. | would like to highlight two implicatis from this observation, one for
general organizational studies and the other forsg€cific studies. First, this is a good
example to show that risk-aversion and uncertaanvigrsion are theoretically distinctive
concepts and should not be confused. More oftemribg uncertainty-aversion is a
necessary condition of risk-taking as is observedtage-diversification. Second, the
effect of stage-diversification, much like the egearce of purely financial stages such as
Mezzanine financing and leveraged buyout (see Banidl Willig 1996: 28-42), is
consistent with a redefined image of contemporatyfivims: they are not truly
venturesome but conservatively seeking financiaklfies (Zider 1998). The long-term
contributions to VC industry or to entire econormegulting from stage-diversification
may be an important practical question.

| think the application of the typology outside anizational behavior to human

behavior is a promising extension. There is noaeam®t to apply the typology to human
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behavior or conduct as long as a certain outcontieeobehavior is relevant to the actor’'s
utility so that the actor should care about thealvedr. In fact, the names of the four
forms of behavior (conservative, innovative, refative, and reactionary) are analogies
from human actions. However, it should be noted vhaie-oriented usage of those
names can be misleading. For the example of VCsinguan ideal VC firm might be a
reactionary onei ., deviant inertia) who sticks to a startup stage, (nertia) and helps
to realize brilliant ideas other firms dare notesvin {.e., deviance). Subject to the
value-neutral application of the typology, manydgmf human behavior such as a
fashion style or a social movement may be undedsbyoa life-course starting from

innovative, to reformative, to conservative, andieg at reactionary stage.
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Table 1. Correlations and Descriptive Statistars\Mariables in Analysis (N=19,942)

(1]

[1] In(Normativeness1) 1
[2] In(Industry normativenegsl) 0.7398
[3] In(Stage normativengsq) 0.5775
[4] Focus change -0.4452
[5] Focus industry change -0.5323
[6] Focus stage change -0.335

[7] In(Number of target companies+1) 0.2692
[8] Industry diversification (Shannon) 0.1401
[9] Stage diversification (Shannon)  0.1545

[10] coinvestment centrality 0.2098
[11] In(Sum of invested capital) 0.1659
[12] In(sum of IPO in million $+1) 0.2102
[13] Year -0.0353
Mean 0.1207
Standard Deviation 0.1003
Min 0.0012
Max 0.6061

(2]

1
0.2066
-0.4965
-0.7363
-0.1363
0.2441
0.0782
0.1844
0.1844
0.1637
0.1702
0.0062

0.2234
0.1439
0.0041
0.6931

(3]

1
-0.4515
-0.1603

-0.571
0.2678
0.2064
0.0904
0.2166
0.2122
0.1645
0.0978

0.3013
0.1498
0.0054
0.6931

(4]

1
0.6567
0.7052

-0.3166
-0.2351
-0.2262
-0.2247
-0.2099
-0.1776
-0.0665

0.4739
0.4993
0
1

(5]

1
0.1706
-0.222
-0.097
-0.1792
-0.1558
-0.1446
-0.1233
-0.0399

0.6762
0.4679
0
1

(6] (7]

1
-0.2807 1
-0.2416 0.8614
-0.1592 0.8264
-0.2199 0.7108
-0.1805 0.6048
-0.1628 0.484
-0.0666 0.0025

0.6443 1.5673
0.4787 0.8559
0 0.6931
1 5.6312

(8]

1
0.8098
0.5142
0.5287
0.3902

-0.0459

0.7188
0.6373

0
2.2624

(9]

1
0.4858
0.5225
0.3855

-0.0557

0.6213
0.5485

0
1.7743

(10]

1

0.444
0.4308
-0.0086

0.5186
0.9639

0
17.587

(11] [12]

1
0.3182 1
0.2467 -0.0562

9.6167 1.104
2.4269 1.8906
0 0
16.12 8.4141

(13]

1994.4
6.828
1980
2003
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Table 2. Firm-Fixed Effect Regressions Predictitigmativeness and Change-at

1) ) 3) (4) () (6)
Y 1= In(Conformity;.,+1) Focus Change;
< Predictors> Both Industry Stage Both Industry Stage
Y, -0.0800 -0.0677 -0.0850 -0.4112 -0.2664 -0.4448
(8.95)** (8.08)x*  (7.97)*x  (10.71)x* (7.05)**  (11.49)xx*
Diversification
In(No. of target companies+1) 0.0273 0.0514 0.0366 -1.1230 -1.0873 -0.7050
(8.29) ** (11.48)xx  (7.77)xx  (14.25)xx (14.91)** (9.70)**
Industry diversification (Shannon) -0.0186 -0.0504 -0.0026 0.7167 1.1922 0.0327
(5.89)*x (11.68)x* (0.58) (9.89)*x  (16.92)*x (0.47)
Stage diversification (Shannon) 0.0105 0.0138 -0.0146 0.3414 -0.1053 0.6050

(3.37)** (3.28)**  (3.27)**  (4.90)**  (1.55) (8.80)**
Average Centrality

Lower-lower (=0) 0 0 0 0 0 0
Upper-lower (<.2) -0.0009 0.0027 -0.0057 0.0836 0.0534 0.0979
(0.26) (0.55) (1.09) (1.03) (0.66) (1.16)
Lower-middle (<1) -0.0100 0.0011 -0.0153 0.1276 0.0372 0.1870
(2.27)* (0.19) (2.40)* (1.31) (0.38) (1.86)
Upper-middle (<2) -0.0132 0.0009 -0.0060 0.1104 0.0983 0.1297
(2.24)+ (0.11) (0.70) (0.84) (0.77) (1.00)
Lower-upper (<5) -0.0031 -0.0006 0.0118 0.0566 0.3236 0.0626
(0.43) (0.06) (1.12) (0.33) (2.06)* (0.39)
Upper-upper%5) 0.0174 -0.0033 0.0289 0.1813 0.7693 0.1113
(1.39) (0.19) (1.60) (0.50) (2.92)x~  (0.39)
Performance Controls
In(Sum of invested capital) 0.0007 0.0008 0.0026 -0.0443 -0.0287 -0.0246
(1.15) (1.05) (8.21)x*  (3.40)*x  (2.21)* (1.84)
In(sum of IPO in million $+1) 0.0022 0.0020 0.0008 0.0041 0.0016 0.0072
(4.11)*x (2.81)x=  (1.10) (0.34) (0.14) (0.62)
Focus Stage
Buyout/acquisition 0 0 0 0 0 0
Early stage -0.0507 -0.0368 -0.0645 0.6285 0.0534 1.0477
(12.88)** (6.92)x=  (11.38)*x (7.53)*x  (0.61) (12.03)**
Expansion -0.0678 -0.0540 -0.0691 -0.0184 0.0904 -0.1617
(18.91)»* (11.11)*+x (13.00)** (0.24) (1.13) (2.12)*
Later stage -0.0322 -0.0224 -0.0593 0.5357 0.0179 0.8142
(7.90)** (4.07)x=  (10.03)** (6.22)*=  (0.20) (9.10) **
Startup/seed -0.0270 -0.0015 -0.0606 0.4673 -0.1051 1.0739
(6.20)** (0.26) (9.65)**  (5.08)**  (1.10) (11.00)**
Others 0.1610 0.1184 0.0867 1.1653 0.4246 1.5860

(22.16) ** (12.05)** (8.21)%*  (7.23)*~  (2.49)* (7.67)xx
FocusIndustry

Communications and media 0 0 0 0 0 0

Computer hardware 0.0085 0.0199 0.0029 0.0233 -0.1259 0.0330
(2.12)* (3.64)xx  (0.51) (0.27) (1.42) (0.37)

Computer software & services  0.0014 0.0007 -0.0020 0.0070 -0. 1666 0.0314
(0.40) (0.16) (0.40) (0.09) (2.22)* (0.42)
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Internet-specific

Semiconductors/other elect.

Biotechnology

Medical/health

Consumer related

Industrial/energy

Other products
Year Dummies

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

0.0281
(7.27) %
0.0078
(1.93)
0.0246
(5.50) **
-0.0000
(0.01)
0.0110
(2.52)*
0.0076
(1.71)
-0.0000
(0.01)

0
-0.0137
(1.56)
-0.0208
(2.42)
-0.0555
(6.63)**
-0.0761
(9.26) **
-0.0765
(9.32) %*
-0.0753
(9.18) **
-0.0656
(7.94) %*
-0.0655
(7.92)%*
-0.0605
(7.27)%*
-0.0341
(3.98)**
-0.0341
(3.86)**
-0.0340
(3.91)**
-0.0615
(6.96)**
-0.0634
(7.33)%*
-0.0645
(7.72)%*
-0.0658
(7.97) %=
-0.0834

0.0234
(4.46) %
0.0047
(0.87)
0.0385
(6.35) %
0.0061
(1.14)
0.0039
(0.67)
0.0038
(0.63)
0.0038
(0.65)

0
-0.0108
(0.90)
-0.0282
(2.42)*
-0.0727
(6.40)**
-0.1061
(9.53)**
-0.1048
(9.42)*x
-0.1115
(10.04)**
-0.1086
(9.70) %
-0.1070
(9.54)**
-0.0981
(8.69)**
-0.0674
(5.80)**
-0.0490
(4.09)**
-0.0624
(5.29)**
-0.0744
(6.21)**
-0.0926
(7.90) **
-0.0758
(6.69)*
-0.0860
(7.70)%*
-0.1019

0.0241
(4.37) %

-0
(0
-0
(0
-0
(1

.0024
A1)
.0030
.46)
.0103
.81)

0.0212

(3
-0
(0

L37) %%
.0006
.09)

0.0028

(0

0
-0
(2

.46)

.0271
13)*
.0063
.51)
.0287
.39)*
.0362
.06)**
.0365
.10) **
.0197
.68)
0111
.94)
.0103
.87)
.0145
21)
.0040
.32)
.0120
.95)
.0010
.08)
.0544

(4.28)

-0
(3
-0
(2
-0
(1
-0

.0468
76)*x
.0324
70)*x
.0189
.60)
.0268

-0.0569
(0.68)
0.0273
(0.32)
-0.0761
(0.80)
0.0451
(0.53)
-0.0766
(0.81)
0.0158
(0.17)
-0.0120
(0.13)

0
0.2044
(1.07)
0.0803
(0.43)
0.1518
(0.84)
0.2620
(1.48)
0.2192
(1.24)
0.1096
(0.62)
0.1777
(1.00)
0.1623
(0.91)
0.4020
(2.24)*
0.2300
(1.25)
0.0634
(0.33)
-0.0302
(0.16)
0.2945
(1.55)
0.2989
(1.61)
0.3125
(1.74)
0.0675
(0.38)
0.1631

-0. 1469
(1.75)
-0.0108
(0.12)
-0.2508
(2.55)*
-0.0659
(0.76)
-0.0447
(0.46)
0.0456
(0.45)
-0. 1447
(1.51)

0
0.1632
(0.85)
0.1262
(0.68)
0.3395
(1.88)
0.4721
(2.65)*x
0.3864
(2.18)*
0.5089
(2.86)*x
0.4373
(2.44)%
0.4255
(2.37)*
0.6463
(3.54)*x
0.2694
(1.46)
0.0807
(0.43)
0.1613
(0.86)
0.2123
(1.12)
0.4369
(2.33)*
0.3660
(2.02)*
0.2692
(1.51)
0.4065
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-0.0581
(0.69)
0.0409
(0.46)
0.0310
(0.32)
0.0264
(0.30)
-0.0858
(0.89)
-0.0329
(0.34)
-0.0408
(0.43)

0
0.2275
(1.12)
0.0939
(0.48)
0.0011
(0.01)
0.0764
(0.41)
0.1224
(0.66)
-0.1668
(0.90)
-0.0658
(0.35)
-0.1416
(0.76)
0.1050
(0.56)
0.1991
(1.03)
-0.0118
(0.06)
-0.0825
(0.42)
0.3951
(1.96)
0.1213
(0.62)
0.2775
(1.46)
-0.0261
(0.14)
0.0184



1998

1999

2000

2001

2002

2003

Observations
Number of firms

(10.26)**
-0.0509
(6.33)*x
-0.0405
(4.97)**
-0.0894
(10.85)**
-0.0823
(10.13) **
—-0.0845
(10.38)*x
-0.0822
(9.95)*x

19942
3966

(9.25)**
-0.0624
(5.73)**
-0.0553
(5.01)**
-0.1240
(11.10) %
-0.1200
(10.91)*
-0.1074
(9.74)**
-0.0950
(8.49)**

19942
3966

(2.30)*
0.0142
(1.23)
0.0322
(2.75) %
0.0015
(0.13)
0.0096
(0.82)
-0.0030
(0.26)
-0.0109
(0.92)

19942
3966

(0.93)
0.1138
(0.65)
-0.0799
(0.45)
0.3045
(1.70)
0.1343
(0.76)
0.0257
(0.14)
-0.0947
(0.52)

16340
2239

(2.30)*
0.4150
(2.37)*
0.2787
(1.57)
0.7882
(4.37) %
0.5873
(3.32)*x
0.4372
(2.47)+
0.2531
(1.41)

16356
2218

(0.10)
-0.0257
(0.14)
-0.1253
(0.68)
0.0700
(0.37)
-0.1029
(0.56)
-0.0393
(0.21)
-0.1423
(0.76)

16702
2299

Absolute value of t statistics in parentheses
* significant at 5%; ** significant at 1% (two-t&itl tests)
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FIGURES

Figure 1. Four Forms of Organizational Behavior
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Inertia Change
New Normative (1) (3)
institutionalism Deviant (@) )
Figure 2. Four Forms of Economic Behavior
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Figure 3. Typology of Organizational Behavior in det.
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Figure 4. The Effects of Different Types of Divéisation on the Space of 2-by-2

Organizational Behavior.
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