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This study investigates empirically the underlying motives for selecting the mode of corporate diversification and
attempts to match the form of capital investments with a corresponding theoretical rationale for diversification, The
empirical results seem to support hoth the transaction-costs rationale for diversification and the motive that arises
from a firm’s prior experience with each form of capital investment. However, the empirical findings arc inconsistent

with the explanation that is based on the owner-manager conflict of interest.

INTRODUCTION

Corporate diversification has received considerable
attention in the literature. Economists have dealt with
its effects on the structure of industries and on profit-
ability of firms, and have developed various measures
of diversification (see, for example, Arnould, 1969;
Caves et al., 1980; Gort, 1962; Jacquemin and Berry,
1979; Lemeclin, 1982). Finance theorists have pointed
out the futility of conglomerate diversification if mar-
kets are perfect (Levy and Sarnat, 1970) and have
suggested various market imperfections to explain
conglomerate diversification (Higgins and Schall,
1975; Lewellen, 1971). Strategic management resear-
chers have examined the role of diversification in
determining profits and riskiness of firms and have
investigated the ramifications of various types of di-
versification (Bettis, 1981; Bettis and Hall, 1982; Bettis
and Mahajan, 1985; Christensen and Montgomery,
1981; Palepu, 1985; Rumelt, 1974).

Several motives for diversification have been sug-
gested. One is the transaction cost theory (Coase,
1937; Williamson, 1975), which states that diversific-
ation facilitates the use of cxcess resources, thus
enhancing efficiency (Teece, 1982). Diversification may
be a desirable alternative to selling off excess capacity
when there is some failure in the market such as high
transaction costs due to variations in asset specificity
or the ability to redeploy the firm's assets.

Recently, Amihud and Lev (1981) advanced the risk
reduction motive of managers as a rationale for un-
related diversification. Managers who have a large
and non-tradable human capital investment in their
firms may find it advantageous to diversify this invest-

0143-6570/89/020089-12306.00
© 1989 by John Wiley & Sons, Ltd.

Reproduced with permission of the copyright owner.

ment through conglomerate diversification. Conse-
quently, as long as the firm-specific risk is reduced,
they may cngage in mergers and acquisitions even
when such investments do not create synergies or are
negative net present-value projects for sharcholders.
Thus another motive for conglomer:te diversification
is the agency conflict between managers and sharchol-
ders, in which managers are motivated to reduce the
probability of bankruptcy to enhance their job secur-
ity and preserve their firm-specific uman capital in-
vestment.

With a few exceptions (Salter and Weinhold, 1979;
Yip, 1982), the relationship of the mode of diversific-
ation to the type of diversification has received little
attention in the literature, At issue here is whether a
firm chooses to make its capital investments through
internal expansion into other busincsses or through
cxternal acquisitions; a firm can, of course, diversify
into other lines of buisness through both modes. Ho-
wever, it is possible that some firms ire more likely to
choose diversification through thc development of
internal new ventures, while others may select to di-
versify through acquisitions.

The purpose of this study is to inve stigate cmpirical-
ly the underlying motives for sclecting the mode of
corporate diversification, attempting to match the
form of capital investments with the rationale for
diversification. We examine three alternative explan-
ations for the decision to diversify and the associated
modes of diversification that firms choose. The first is
based on the transaction cost rationale. If it is correct,
and if we make two additional assumptions, then it
can be expected that diversified firms are character
ized by a larger proportion of futurc capital invest-
ments carried out through acquisitions than non-
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diversified ones. The empirical results are consistent
with this explanation. The second explanation is based
on the manager-owner =onflict of interest in which it
is expected that manager-controlled firms are charac-
terized by a larger proportion of investments carried
out through acquisitions, however, empirical results
do not support this. The taird explanation is based on
the experience a firm has accumulated in prior capital
investments. According to this explanation, the larger
the proportion of prior capital investments that have
been carried out as acquisitions, the higher the pro-
portion of future capital investments that will be made
through acquisitions. This third explanation is sup-

ported by the data.

The organization of the study is as follows. Each of
the next three sections includes a potential explan-
ation, the research design and data that examines it,
and the statistical results. The last section summarizes
and concludes the study.

TRANSACTION COSTS AND THE MODE OF
DIVERSIFICATION

Hypothesis

By drawing on Williamson (1975), Teece (1982) dis-
cussed the role of various market failures as motives
for diversification, particularly the excess capacitics or
resources that a firm cannot efficiently deploy inter-
nally. While onc solution may be to sell or Iease these
resources to other firms, high transaction costs may
prevent such action. Therefore a firm may decide to
diversify in order to better deploy its excess
resources. Teece (1982, p. 58) also bricfly examines the
mode of such diversification and, in particular,
whether it should be done through de novo entries into
other lines of business or through acquisitions. He
Suggests:

If an enterprise has excess or slack internal re-
sources, and market failure considerations dictate
internal utilization, then the choice of de novo entry
or acquisition will depend upon the amount of
slack, the time period over which it is available, and
the complementary resources which can be accessed
through acquisition. Tnus, if the slack appears gra-
dually over a long period of time, de novo entry can
be tailored as incremental approach to diversific-
ation. If, on other hand, slack resources are ex-
pected to emerge suddenly—due, for instance, to a
sudden surge in technological innovation or due to
an adversc change in demand which suddenly
throws internal resources into unemployment—
then merger or acquisition is likely to be the most
favored route.

While these arguments are intuitively appealing,
Fecce (1982) does not support them empirically. In-
leed, empirical investigation of this subject is difficult,
ince we cannot actually obscrve the extent of excess
esources within a firm, the associated transaction
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costs of deploying them externally, and the fluctu-
ations in their levels. Consequently, we must resort to
indirect measures for the empirical test.

We focus on prior diversification as a surrogate for
the variables of interest. Presumably, a diversificd firm
has found it necessary to diversify into other lines of
business because it had accumulated substantial ex-
cess resources that could not have been efficiently
deployed internally. Furthermore, its decision to di-
versify indicates that high transaction costs prevented
the firm from selling these excess resources in the
marketplace. Thus to the extent that the same condi-
tions will persist in the future, we expect that the new
excess resources will also be utilized by entering new
markets. According to Teece (1982), such entries arc
more likely to be through acquisitions if the accumul-
ation of prior excess resources has not occurred gra-
dually over the years. Consequently, past capital in-
vestment decisions may be studied to make inferences
about the future form of capital investment.

The above discussion leads, thercfore, to the follow-
ing hypothesis:

HI: Diversified firms are more likely to engage in
future acquisitions than non-diversified ones. Simil-
arly, non-diversificd firms are more likely to engage
in future internal expansion than diversified ones.

Empirical Test

Data The COMPUSTAT Industrial File was used
to retrieve most of the financial information utilized in
this section and the COMPUSTAT Business Segment
File was uscd to retricve segment data about firms.
According to the Financial Accounting Standards
Board (FASB), Standard No. (4 (1976), firms arc
required to disclose sales, operating income and ident-
ifiable assets information in their annual reports about
cach business segment. The COMPUSTAT Segment
File includes all three data items for cach segment,
along with one or two Standard Industrial Classific-
ation (SIC) codes, and the segment’s name.

Sample We first ranked all firms represented on the
COMPUSTAT tape in descending order of sales in
1984. We then climinated financial sector firms and
regulated utilities, which are subject to special accoun-
ting regulations that may distort the cross-sectional
analysis, as well as firms that did not have at least six
years of segment data for the period 1977-84. The first
400 firms that remained on the list provided data for
the study.

We selected large firms to maximize the availability
of segment data and deleted others because of missing
data; however, most of the statistical analyses were
based on at least 300 firms.

The Diversification Measure

In the context of our study, diversification is defined
bv the number of SIC industries in which the firm
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operates. Economic theory does not provide a single
basis for measuring corporate diversification. Indeed,
studics in the industrial organization and strategic
management literature offer many measures, ranging
from simple product counts, specialization ratio meas-
ures, and output-share measures using a varicty of
weighing schemes, to continuous and categorical
measures of relatedness between the firm'’s activities
(Arnould, 1969; Berry, 1975; Caves et al.,, 1980; Pitts
and Hopkins, 1982).

Traditional diversification measures relied on SIC
codes to count the extent of the firm’s operations in
different industries. The general form of these SIC
measures is:

D=1—X;s;w;

where s; is the proportion of total firm sales in the jth
SIC industry and w; is an assigned weight. Among the
varicty of approaches for assigning weights, the
Berry--Herfindahl index has been used most frequent-
Iv. Tt weights each business share by itselfl. so that:

D=1-%;s;

In this study we utilize a slightly modified
Berrv--Herfindahl measure of the form:

SIC4 =1 —(Z;5](E;5,)?

where SIC4 denotes four-digit industry groups. The
denominator of this measure, which was also adopted
by Montgomery (1982, p 300), may deviate from unity
when total firm sales differ from the sum of the seg-
ments. This may be the case when some of the firm's
sales cannot be identified with any SIC industry
group.

In what follows, we show that the Berry--Herfindahl
measure of diversification, which essentially counts
the extent of a firm's operations in different four-digit
SIC industries, cquals 0 when the firm is active in a
single SIC industry and has a maximum value of I.
Further, when the shares of total sales in any business
scgment are chosen to maximize the extent of di-
versification, then the diversification index increases
monotonically as the number of SIC industrics in
which the firm is active (i.e. n) incicases and, at the
limit (i.e. when n— ), the diversification measure
approaches unity. It should be notzd, however, that
while D (and SIC4, which is identical to D, since its
denominator equals unity in the absence of data prob-
lems) is bounded by | (above) and by 0 (below), it does
not converge to 1 or even increase monotonically for
every choice of s;. IFor the latter to hold, the selection
of s; is restricted, as discussed belove.!

By inspection, we may establish that when n=1,
s;=1,and so D =0. That is, when the firm is in a single
SIC industry the share of its sales in this industry
equals I and thus D=0.

To show that the maximum value of D is 1, we
formulate and solve the following constrained maxi-
mization problem:

Max (l— i s})

3y i=1

s.t. Ts;=1

The solution (see Section A of the Appendix)
suggests that the share of any segment, j, which will
maximize the diversification index, 1, ¢quals 1/n. Thus
the maximal value of D is:

D=MaxD=1- 2": (/m?:=1—1/n
=1

It now can be shown that if the firm selects s;=1/n
then, as the number of segments, », increases, D ap-
proaches 1 monotonically. This holds, since

oD/én=1/n*>0and lim (1 —(1/n)) — 1 since 1/n—>0
n—+x

This result has been obtained by restricting each s;
to equal 1/n, a value which has been shown to maxi-
mize D. Clearly, this choice of 5; nced not necessarily
hold, as the objective of the firmi may not be to
maximize the extent of corporate diversification. In-
deed, one can show (see Section B of the Appendix)
that when total firm sales increase with an increase in
the number of business scgments, and by constraining
the magnitude of s;, the results on the monotonicity
and limit of D may be upheld.

Measures of Acquisitions and Capital Expenditures

To measure the investment decisions of a firm we used
data from the Statement of Changes in Financial
Position (SCFP). As specified in the Accounting Prin-
ciples Board (APB) Opinion No. 19 (American In-
stitute of Certified Public Accountants, 1971), firms
should disclose scparately their expenditures on prop-
erty, plant and equipment (PPE) from their acqui-
sitions of subsidiaries or new investments in unconsol-
idated subsidiaries. Thus capital expenditures are
those taken from the SCFP and divided by total uses
of funds, which is necessary for (he cross-sectional
tests cmployed in this study. The acquisitions are
those reported on the SCFP divided by total uses of
funds. Note that both the capital expenditures and
acquisitions measures are not contcinporancous with
the diversification measure but lead it one year. For
example, the 1977 diversification measure is matched
with the capital expenditures and acquisitions during
1978.

Results

Prior to the tests of Hypothesis I, we would like to
establish the appropriateness of the diversification
measure in assessing the magnitude of excess capaci-
tics, the severity of transaction costs and, in particular,
the cvolution of cxcess resources as manifested by
prior decisions to invest internally through capital
expenditures or externally through acquisitions. Table
1 presents correlation results between the measure of
diversification and prior acquisitions and capital ex-
penditures. As the table clearly indicates, diversified
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Table 1. Pearson Correlations Between Di-
versification and Capital Investments
(Year 1977)

Capital expenditures® Diversification®
Three-year averages —~0.1436
Significance (0.003)
Five-year averages ~-0.1232
Significance (0.009)

Acquisitions®
Three-year averages 0.1289
Significance (0.007)
Five-year averages 0.1550
Significance (0.002)

aDiversification is measured by SIC4.

b Capital expenditures from Statement of Changes in
Financial Position (SCFP) divided by total uses of
funds, averaged over three- and five-year periods en-
ding in 1977.

¢ Acquisition from SCFP divided by total uses of
funds, averaged over three- and five-year periods en-
ding in 1977.

firms tend to invest a larger proportion of their funds
through acquisitions than non-diversified ones. The
converse is true for capital expenditures.

These results seem to indicate that if the trans-
action-costs explanation is valid it is reasonable to
assume that the extent of total diversification is a good
surrogate for prior assessments of excess resources, the
existence of transaction costs and the evolution of
excess resources throughout time. If the occurrence of
excess resources and the corresponding transaction
costs are persistent over time, we can use the diversifi-
cation measure to predict future modes of capital
investments, as suggested by the first hypothesis.

Table 2 reports the results of OLS regression
models where the dependent variables are the modes
of capital investments and the independent variable is
the measure of prior diversification. As can be scen
from the table, prior diversification is a statistically
significant variable in explaining the forms of future

Table 2. Tests of the Transaction-costs Theory

Intercept sica R?
1977
Model
1 0.584 —-0.109 0.018
(22.98) (—-237) (0.018)
2 0.017 0.093 0.015
(0.67) (2.03) (0.043)
1983
Model
1 0.503 —-0.156 0.022
(16.08) (—2.65) (0.008)
2 0.012 0.105 0.013
(0.37) (1.89) (0.060)

(1) CAP,,,=3,+ a,SIC4,.

(2) ACQ,, = Co+ C,SICA,.

t-statistics in parentheses, except for B2, where the significance
level is provided in parenthesis.

CAP, is capital expenditures divided by total uses in year .
ACQ, is acquisition divided by total uses in year t.

SIC4 is a measure of total diversification.

capital investments. Furthermore, recall that H1 pre-
dicts that diversified firms are more likely to diversify
through acquisition than their non-diversified
counterparts, because of the larger amount of excess
resources that may suddenly become available. In-
deed, we find that diversified firms tend to invest a
larger proportion of their funds through external capi-
tal expansions than non-diversified ones.

Thus the transaction-costs explanation scems to be
supported by the data, provided that two important
assumptions are made:

(1) That prior diversification is a suitable measure for
the magnitude of excess resources and their evol-
ution over time; and

(2) that the evolution of excess resources and the
transaction costs of deploying them externally are
stable over time.

THE AGENCY CONFLICT AND THE MODE OF
DIVERSIFICATION

The separation of ownership from control in modern
corporations poses some interesting agency problems.
From Berle and Means (1932) to Jensen and Meckling
(1976), it has been recognized that managers and
dircctors of corporations with diffuse ownership struc-
tures have incentives to make decisions which enhance
their personal wealth rather than that of the share-
holders. Several mechanisms exist to prevent such
conflicts, such as hierarchical/mutual monitcring (Al-
chian and Demsetz, 1972), exccutive compensation
contracts (Smith and Watts, 1985) and decision sys-
tems (Fama and Jensen, 1983). However, these preven-
tive mechanisms are necessarily incomplete and,
therefore, cannot climinate entircly the divergence of
interest between managers and sharcholders. For ex-
ample, Demsetz (1983, p. 381) argued that ‘shirking is
reduced to its optimal level by various pressures from
within and outside the firm, but shirking nonctheless
exists’. Jensen and Mcckling (1976) emphasized the
role of the efficient capital market in remedying the
residual conflict, and used this information to value
their claims. Consequently, market prices reflect ag-
ency costs associated with the residual conflict of
interest between owners and managers.

The residual conflict depends, among other things,
on managers” ability to control the firm. Jensen and
Ruback (1983, p. 41) defined corporate control as ‘the
rights to determine the management of corporate re-
sources, and these rights arec vested in the
corporation’s board of directors’. Thus the extent to
which managers can influence the selection and deci-
sions of the board of directors will determine their
ability to control the firm. Since directors are clected
by holders of voting stock, managers’ ability to con-
trol the firm depends on the distribution of the firms
voting stock among its sharcholders. This concept of
management control has been summarized by Larner
(1970, p. 3):
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Its essential meaning is that managers—the
corporate officers whose assigned task is to im-
plement the policies adopted by the board of direc-
tors—-rather than stockholders (through the direc-
tors they clect) effectively decide the broad policies
the corporation will pursue. Management's power
to determine corporate policy is based not on the
ownership of a significant proportion of the
corporation’s voting sccurities, but rather on its
ability to solicit proxics for its slate of candidates
with the usc of the corporation’s prestige and funds.
This ability, together with the wide dispersion of the
company’s stock among small holdings, enables the
management to nominate and clect a board of
directors.

Of course, the distribution of voting stock among
sharcholders varies from firm to firm. There are firms
in which one individual or a group of individuals hold
a large proportion of the corporate voting stock. In
other firms there may be a wide distribution of voting
stock among sharcholders, implying greater manage-
ment control. Rather than inferring the degree of
managerial control from the distribution of voting
stock in each firm we focus on two extreme types of
firms-—those in which a large portion of voting stock
is held by a single sharcholder and those in which no
such stockholder exists. Consistent with prior studies,
the first group is denoted owner-controlled (OC) while
the second is denoted management-controlled (MC).
It is expected that in MC firms there is a strong
residual conflict between managers and sharcholders,
while in OC ones the intensity of this conflict will be
small.

Amihud and Lev (1981) provide empirical results
that are consistent with the managers-owners conflict
of interest. They show that MC firms are more diversi-
fied and engage in more mergers and acquisitions than
OC firms. The difference in the intensity of the
managers—owners conflict between MC and OC firms
also may lead to different forms of capital investments.
The managers of MC firms may decide to diversify
their firm-specific risk through acquisitions rather
than capital expenditures because acquisitions faciti-
tate rapid entries into different lines of business. Pre-
sumably, the firm may consider de novo entry by
building a new business. However, it may not have
prior experience in the new market and, therefore, may
requirc a long time and transference of skilled man-
agers away from the firm’s core businesses. Alternativ-
cly, an acquisition will save time and will utilize more
effectively the acquired firm's familiarity with its tech-
nological and economic environment, thus providing
a more rapid reduction in risk, which is the motive for
conglomerate diversification in manager-controlied
firms. We can, therefore, postulate the following hypo-
thesis:

H2: Manager-controlled firms invest a greater pro-
portion of their funds in acquisitions and a smaller
proportion in internal ventures than owner-con-
trolled firms.

Data

This section uses the same data as the prior one, with
one exception: the classification of firms as MC or OC
depends on their ownership structure. To classify
firms we obtained ownership data from Value Line
Investment Service, which records the percentage of a
firm’s shares that are held by insiders or major share-
holders. If a single investor held over 20% of the
outstanding stocks, or if any single investor controlled
such percentage of the stock through direct holdings
or holdings in trusts, the firm is classified as an OC
one. If no such investor holds above 5% of the firm's
outstanding stock, the firm is classified as an MC one.
This classification is performed for 1977 and again for
1983. Since the firms in our sample are large, the
sample is expected to contain substantially more MC
firms than OC oncs.

RESULTS

To test Hypothesis 2, which predicts that manage-
ment-controfled (MC) firms would invest a greater
proportion of their funds in acquisitions than owner-
controlled (OC) ones, we first compare the mean pro-
portions of funds invested in acquisitions and capital
expenditures of MC and OC firms. using a standard
two-sample t-test for the equality of means between
the two groups. The results are reported in Table 3 for
the measures of capital expenditures and acquisitions
in 1977 and 1983, for which we have collected owner-
ship data.

The number of MC firms is about four to five times
that of OC firms, a finding we expected, given the large
size of our sample firms. The (wo groups seem to have
identical means, and thus the null hypothesis corre-
sponding to H2, which states that MC firms have
identical mean capital expenditures to OC ones, can-
not be rejected by the data. Thus the principal-agent
conflict of interest does not seem to provide a good
explanation for the decision to invest in acquisitions
or internal ventures.

To test this finding further, we use the General
Lincar Model (GLM) to determine the effects of the
ownership structure on the particular form of capital
investment, holding prior diversification constant. The
advantage of using the GLM is that it provides
maximum likelihood estimates of the coefficients when
one or more of the independent variables is dichot-
omous, as in the case of ownership data. Thus the
dependent variables used in the GLM are the
proportions of funds invested in acquisitions or in-
ternal ventures. The two independent variables are the
prior diversification measure, SIC4, and the dichot-
omous variable which obtains the value of 1 for MC
firms and O for OC firms. The results of the GLM
are reported in Table 4.

The table reveals that the ownership variable is not
statistically significant in any of the ycars and for any
of the two capital investment variables. These results
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Table 3. T-tests for the Equality of Mean Internal Investment and
Acquisitions of Owner- and Manager-controlled Firms

No. of Mean No. of Mean
firms 1978 fitms 1984
Capital expenditures®
Mean MCP firms 151 0.540 145 0.432
Mean OC" firms 51 0.530 44 0.437
t-statistic 0.34 -0.10
Significance level 0.737 0919
Acquisitions®
Mean MC firms 134 0.058 130 0.054
Mean OC firms 43 0.072 40 0.092
t-statistic —-0.41 -1.01
Significance level 0.679 0.315
2See Table 1 for definition of capital expenditures and acquisitions
Y'MC—Management-controlled firms.
OC-—Owner-controlled firms.
Table 4. Tests of the Manager-owner Conflict Theory
Intercept Sica Ownership A
1977
Model
1 0.588 -0.120 0.014 0.024
(17.20) (—247) (0.051) (0.045)
2 0.016 0.113 -0.011 0.022
(0.043) (2.19) (-0.037) (0.088)
1983
Model
1 0.522 -0.167 -0.004 0.028
(12.06) (—2.74) (—0.14) (0.024)
2 0.013 0.138 —0.025 0.024
(0.31) (2.21) (-0.82) (0.068)

(1) CAP,,,=b,+ b,SICA + b, Owner,.
(2) ACQ,,,=d,+d,SIC4,+d, Owner,.
t-statistics in parentheses, except for A2, where the significance level is provided

in parentheses.

Owaner, equals 1 for MC firms and O for OC firms.
See definitions of other variables in Table 2.

are consistent with the results reported in Table 3.
Note that the estimated coeflicients are almost id-
entical in Tables 4 and 2. Thus the classification of
firms into OC and MC groups does not explain the
mode of capital investments followed by firms, nor
docs it affect the statistical significance of prior di-
versification in explaining the modes of capital invest-
ments. Although the managers-owners conflict of
intcrest has received wide support in the financial
cconomic literature, it fails to provide an adequate
explanation for the form of capital investments under-
taken by firms.

MANAGERIAL EXPERIENCE AND THE MODE
OF DIVERSIFICATION

It is plausible that past forms of capital investments
affect future capital investments directly, without an
intervening variable of diversification, such as in the
explanation based on firms’ experience of following

one form of capital investment rather than the other
In this section we present and discuss a decision-
theoretic, intertemporal model that portrays the
trade-offs between capital expenditures internal to the
firm (adding a new production line in an existing
plant, replacing old machinery) and capital expendi-
tures related to the acquisition of other businesscs.
The model is designed to highlight benefits and costs
of the two investment alternatives. It shows that the
greater the proportion of assets purchased through
these acquisitions, the more desirable it becomes to
expand through acquisitions than through capital ex-
penditures.

Let R(K,(t), K,)(t)) be the firm’s net cash flows
carned from two types of fixed assets: K,(t) arc the
cumulative asscts of the firm at time period ¢ which
were purchased through capital expenditures and
K,(t) arc thc cumulative assets of the firm obtained
through acquisitions of other businesses. Let R, Rx,,
i=1,2, denote the first and second partial derivatives
of the firm’s revenues, respectively. Assume that

% >0, R%, <0, i= 1,2 (ic. cash flows from cach type
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of captital are increasing at a decreasing rate), and

%, >0, i#] (i.e. the contribution to marginal cash
flows of assct type j #i is positive). Assume further that
there is an initial stock of each type of assets, K?, and
that each group of assets depreciates at a constant
proportionate rate d, >0, i=1,2. Let I(t), i=1,2, be the
new investment in each group of assets at time ¢, and
assume that at each point in time the firm’s total new
investments in both types of assets are bounded by a
constant A. The instantancous change in the levels of
cach group of cumulative assets K;(t) is therefore (the
dependency of K; and [; on t is suppressed hereafter for
simplicity):

K, =1,—d,K, ()
Ky=1,—d,K, )}

These differential equations suggest that each group of
cumulative assets, K;, may be increased by new invest-
ment; I;, but is depreciated at an exponential rate d;.
Thus the change in cumulative assets in each group
during period t equals to the addition of new assets (I;)
minus the expiration of a proportion of cumulative
previously obtained assets, ;K.

Investment Costs

The general form of the assets-cost function is
CiK;, I,), i=1.2, where C; is assumed to be twice
continuously differentiable. with C| >0, C| >0; that
is, the assets cost are a non-decreasing convex function
of gross investment. Further, it is assumed that Cy, <0
while Cg,>0. The latter assumptions reflect the cx-
perience effect, that is, the assets costs decline at a
diminishing rate as the corresponding levels of assets
increase. In order to reflect analytically the trade-offs
between the two types of assets, consider the following
specific functional forms for C;:

Capital Expenditures The cost function is character-
ized by:

Ci(K,, I)=c(K ), 3

When ¢(K,)=aK . the functional form is the well-
known experience curve (Boston Consulting Group,
1972). Note that in many applications of the experi-
ence curve cumulative output is a proxy for experie-
nce. In our context, however, the net level of assets
purchased through capital expenditures is the relevant
variable. The coefficient, q, is the cost of the first unit
of capital expenditure and b is the constant experience
curve clasticity; this implies that the costs of capital
expenditure decline by (1 —27%) cach time the cumu-
lative level of assets doubles.

It should be noted that for our purposes it is suf-
ficient to use the more general formulation of the cost
function in Eqn (3), which is referred to by Clarke et al.
(1982) as the case of scaling in C.

Acquisitions This cost function can be formulated as:

C(Ky, ) =F(K;)+ml, 4)

which implies that net cumulative level of assets pur-
chased through acquisitions reduces fixed costs as-
sociated with future acquisitions while variable costs
remain unchanged. Such functional form is referred to
by Clarke et al. (1982) as the case of translation in C.
We assume that F(K,(0)) equals some positive con-
stant and Fg, <0, Fg,>0. The idea behind such a
formulation is that the firm realizes fixed cost savings
as the level of acquired businesses increases, for it is
able to better handle the managerial and control
issucs caused by these acquisitions. However, it is
assumed that there are no learning or scale effects in
the variable costs of the acquired businesses, and thus
this component of costs (m) is assumed to be propor-
tional to the level of gross investment, 1,.

The reason for choosing these particular functional
forms is that most capital expenditure decisions in-
volve assets with which the firm has some experience.
For example, more sophisticated equipment is in-
troduced into the production process. The firm may
already have had experience with similar technology
and may save some costs in integrating the new equip-
ment. Thus it is reasonable to assume that the larger
the level of assets obtained through capital expendi-
tures, the less costly it is to introduce such new assets.

However, this argument may not be true for acquis-
itions; the acquired business may have totally different
production processes and operating procedures. Thus
in the absence of synergies there are no learning
cconomies that affect the variable costs of acquisi-
tions. The only expected effect is the reduction in the
fixed costs associated with acquisitions; therefore the
functional forms of the two investmant alternatives are
different. It should be noted that our results would
hold even if the same functional form is assumed for
both types of investments.

These basic relationships can now be formulated as
a problem of optimal control. Assuming that r is the
constant interest rate, the problem is to choose /, and
I, so as to:

Max jw e "(R(K,,K;)— (K1, -- (F(K,)+ml,))dt
PXR 0

)

Ky=1,-d,K, ©)
Ky=1,-d,K, 7
L+, <A1, 20,1, 20 (¥
K (0)=K?; K;(0)-: K9 9

The objective function (5) represents discounted cash
flows generated by the capital investment policy. The
differential equations (6) and (7) represent the time
path of the level of assets K, and K,, respectively.
Inequality (8) presents the investment constraint of the
firm: In each period ¢ the individual investments are
non-negative and the sum of the two types of invest-
ments does not exceed the predctermined capital-
budget limit, A. The initial condition on the levels of
each type of assets are stated in Ecn (9).
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The solution to the above problem, which is pro-
vided in the Appendix (Section C), yields two prop-

ositions:

Proposition 1: When the boundary constraints are
non-binding, i.e. when an internal solution is obtained,
the optimal amount of capital expenditures, I, is an
increasing function of the level of assets acquired
through capital expenditure, K,, and a decreasing
function of the level of acquired assets, K.

Proposition 2: When the boundary constraints are
non-binding, i.e. when an internal solution is obtained,
the optimal amount of acquisitions, I%, is an increas-
ing function of the level of assets obtained through
acquisitions, K,, and a decreasing function of the level
of assets obtained through capital expenditures, K.

The proofs of these propositions are provided in the
Appendix. They suggest that the greater the level of
assets obtained through acquisitions, the more likely
is the firm to make further acquisitions. The rationale
is that the firm has developed some ‘expertise’ in
integrating othe: businesses within its operations and,
therefore, is more likely to engage in further acqui-
sitions. Conversely, firms that have obtained their
assets through capital expenditures show that they are
better able to exploit the benefits of familar assets and,
therefore, arc expected to engage in further capital
expenditures.

Results

To test the validity of the managerial-experience ex-
planation the following test is performed. For cach of
the sample firms we calculate the proportion of capital
that has been accumulated through acquisitions as
compared with that of capital that has been accumu-
lated through internal ventures. This is done by
computing the ratio of total acquisitions during the
period 1977-83 to the total funds that were used in
his period. Similarly, total capital expenditures dur-

ing 1977-83 is divided by the total uscs of funds in this
period. These variables serve as the independent vari-
ables in regressions, with the proportion of funds
invested in acquisitions or capital expenditures in
1084 as the dependent variables. These results are
reported in Table S.

As can be seen in the table, the decision to invest in
internal ventures (capital expenditures) is very highly
correlated with the proportion of funds that were
previously invested in internal ventures. The re-
gression cocfficient is positive, as expected, and very
highly significant. Similarly, the decision to engage in
acquisitions is highly correlated with the proportion
of funds that were previously invested in acquisitions
in prior years. Here, too, the coefficient is positive and
highly significant. Thus the data seem to be consistent
with the managerial-experience explanation in which
managers decide to invest in a mode similar to one
that is familiar through prior investments.

CONCLUSIONS

This study tests the determinants of investment de-
cisions made by firms and, in particular, whether they
arc carried out through acquisitions or internal
verituring. We examined three possible explanations
for the type of capital investments that firms under-
take which are consistent with the motives for di-
versification. The first is based on the transaction-cost
theory of diversification and suggests that acquisition
may be the desired form of diversification when cer-
tain conditions are upheld. The empirical test sup-
ports this hypothesis, but it relies on two stringent
assumptions. The second explanation is based on the
manager-owner conflict, and suggests that firms in
which the conflict is great will tend to invest a large
proportion of their funds in acquisitions. This, how-
cver, does not satisfactorily explain the capital invest-
ment decisions of our sample firms.

Table 5. Tests of the Managerial-experience Theory for Selecting, the

Mode of Diversification

Intercept
1983
Model
1 —0.0001
(—1.05)
2 0.0009
(1.50)

SCAPUSE SACOUSE £
1.368 0.947
(68.60) (0.000)
1.360 0.699
(24.66) (0.050)

(1) CAP,,,=by+b, SCAPUSE, +¢, where

SCAPUSE=TCAP/TUSE and TCAP=X, CAP, t=1971 ... 1983; CAP are
the capital expenditures from the Statement of Changes in Financial Posi-
tions (SCFP); TUSE=X, USE, where USE are the total uses of funds from

SCFP; CAP, is defined in Table 2.
ACQ,,,=d,+d, SACQUSE, + ¢, where

(2

-~

SACQUSE=TACQ/TUSEand TACQ=X, ACQ, t1=1971 .. . 1983; ACQare
the acquisition expenditures from the Statement of Changes in Financial
Positions (SCFP); TUSE=1X, USE, where USE are the toral uses of funds
from SCFP; ACQ, is defined in Table 2.

t-statistics are in parentheses, except for A?, where the significance level is

provided in parentheses.
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Alternatively, the third explanation is based on the
experience a firm has acquired in a particular form of
investment. We suggest that a firm which in the past
had diversified through acquisitions will tend to con-
tinue this method in the future. Conversely, a firm that
diversified through internal venturing will continue to
do so in the futurc. The data support this explanation,
However, this alternative explanation does not de-
scribe how some firms evolve as acquisitions-type
ones when others evolve as capital expenditures-type.
Further efforts should be directed to the study of the
reasons that make some firms engage in internal
venturing while others engage in acquisitions.
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APPENDIX

Section A
The Lagrange function is:
L=t- % s}—).( s,—])
J=1n j=1,n
First-order conditions for maximizing L are
OL/dA=%5;—1=0
0L[0s, =2, ~2=0=>S,=14/2

OL[ds;j=2s;— A=0=>5,= /2

OL[0s,=25s,—2=0=>5,=}/2

Thus

s =8;=5,=4/2
and so

(A/2)—=1=0=>n/2=1

j=tn
or i=2/n
and
s;=1/n j=1...n

Section B

We show that by imposing certain (we feel, reason-
able) restrictions on s; the results on the monotonicity
and limit of D arc upheld. Let S; be the minimum
economic scale of business segment, j, regardless of

what firm produces it. Let S; be the total amount of
industry j sales. If:

Z;-1.n8;(n) increases with n, and §; < S,(n) <5

where S;(n) are the sales in segment j of a firm with n
business segments, then for any 0 5,< 1 arnd Z;., ,5;

=1;
Lim X5} — 0, as n—c0; and so D—1 as n—w

Before proceeding, it may be usclul to interpret the
constraints on s; which will assurc monotonicity and
convergence to 1. First, total firm sales are assumed to
increasc as the firm becomes active in more business
segments. Second, the lower bound on s; suggests that
if a firm decides to be active in business segment j, than
there is some minimum scale for its operations. Clear-
ly, it may choose not to participate (in which case, s;
=0). If it does, the constraint suggests that there is
some minimum scale of operations which may be
mandated by technological, industry or cnviron-
mental factors which are industry-specific. Third, the
upper limit on the sales of segment j of a firm with n
segments is the total amount of industry sales. Clearly,
there are other constraint sets that will assure mono-
tonicity and convergence. However, these seem the
least restrictive.

Note now that:

s, =S;m/X,_,..5, )
and since we assumed that S;(n) < S;. we have that
5,00 =S,/ = 1. S M) <5/ g2 1,055 (1))

Since we assumed that as n increcses, total firm sales
(Z)=1,»5;(m) also increase, we have that s5;(n)—0 as
n— 0. Thus, lim Zs} -0 as n—co and therefore D—1
as n—o0. This establishes the convergence of D to 1.

To assure the monotonicity of D we note that for
any j:

s <SP NE, 1.5
Now, as n increases, the upper bound on s} (n) de-
creases (the r.h.s. of the inequality decreases). This
assures that the highest possible value of the square of
cach business segment declings with an increase in n,
and thus D increases with an increase in the number of
segments n.

Section C

To solve the problem identified by Eqns (5)+9), let
241, i=1.2, denote the current value multiplier asso-
ciated with eqns (6) and (7), respectively. The current
value Hamiltonian is:
H=R(K,,Ky)—c(K,)I,~F(Ky)—ml,

+ A4 —dK,)+ 2,07, —d:K3) (A1)

Let ;, i=1,. .., 3, be the Lagrange multipliers and
let L denote the Lagrangian (augmented Hamilton-
ian}. Then:

L=H+p A—1,—1)+p, 1, +p31,=0 (A2)
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with
020, (A-1,-1,)=0
1,20, 1,1, =0 (A3a)

13205 131,=0

so that u,, u,, and gy cannot all be positive, and

when u, >0, ;>0 and ,=0, the I, =0 and A=1,

(A3b)
when p; >0, yt1, =0 and 3 >0, then I, =0 and 4=1,

(A3c)
when 4, =0, u, >0 and ;,>0, then I, =1,=0

(A3d)

Kamien and Schwartz (1981) showed that the
nccessary conditions for optimality of Eqns (5)-(9) are
Eqns (6), (7) and

oLfol, =0H[ol, —p, +p,

=(—c(K\)+ 1) =y + 4, =0 (Ada)
so that
if 4y =0 and p,>0, then 0H/0I, <0 and [, =0
(Adb)
if u;>0and pi, =0, then 0H/0I, >0 and I,=A-1,
(Adc)
OL[o1,=0H[ol, — py + 3= —m+ 2y —pt; + ;=0
(ASa)
so that
if uy=0and p5>0, then dH/01,<0 and I,=0
(ASb)
if gy >0and py=0, then dH/2I,>0and I,=A—1,
(ASc)

combining the necessary conditions (A3a-d), (Ada—c)
and (AS5a—c) we observe the following:

If 41, >0, j;=0 and 5 >0, then from Eqns (A3c)
and (Adc):

IL=0and I,=4 (A6)
if 4y >0, ;>0 and py=0, then from Eqgns (A3b)
and (A5c):
I;=0and [,=A (A7)
if 1, =0, 4t,>0 and p3>0, then from Eqgns (A3d),
(Adb) and (ASb);
I,=1,=0 (A8)

if 4, =0, =0, and p;>0, then from Eqns (Ada)
and (A5b):

I,=0, and I, is choosen so that 1, =¢(K,) (A9)

if 4, =0, >0, u;=0, then from Eqns (A4b) and
(A5a):

I,=0 and I, is chosen so that 2,=m. (A10)

Recall that y; cannot all be positive, as it violates
FEqn (A3a). An interior solution may be obtained for
cases in which p, 20 and py,=p;=0:

Yy=rd,—0H[OK, =(r +3,)4, —(Ry, —c'I,)
(A1)

Jy=rly—~dH/OK,=(r+d,)4, —(Rk,— F) (A12)

The differential equation (A11) can be solved to obtain
an cxpression for the marginal value of a unit of
internal capital. Integrating Eqn (A11) and noting the
transversality condition

lim 2,(t)—0. (A13)

i 7]

we obtain
;.,(:):f e UFIETRY 'l )ds  (Al4)
i

Since the level of assets obtained through capital
expenditures depreciates at rate d,, we observe that at
each time s> it contributes only a fraction e ™" of
what a whole unit would add. Further, since ¢' <0,
Ay()=0 for all r. Combining Eqns (A9) and (A14)
yiclds the marginal cost-marginal benefit condition for
optimal capital expenditures:

c(K,)=Jl e rHETRY L )ds (A1)
!

Note that the term inside the intcgral of Eqn (A15) is
the discounted (to time ) net cash flows generated by
an incremental unit of capital expenditures K. The
left side is the marginal cost of an incremental invest-
ment. Thus, condition (A15) states that along the
optimal investment path, marginal cash flows attri-
butable to capital expenditures and oppropriately ad-
justed for depreciation, interest costs and experience
cffects have to equal marginal costs. We also note that,
in addition to satisfying condition (A15), the optimal
investment through capital expenditures path has to
satisfy the set of incqualities depicted in Eqn (8).

Equation (A11) can be used to obtain an expression
for the optimal investment rate in terms of the margi-
nal valuation of capital expenditures 2,, the marginal
cash flows associated with an incremental unit of
capital expenditures, Ry,, the interest rate, r, the de-
preciation rate of these assets, d,, and the change in
marginal cost of assets obtained through capital ex-
penditures ¢":

It =(1/c) Ry, + 2y —(r+d,)A) (Al6)
where 4, is depicted by Eqn (A14).

Proof of Proposition 1 Recall our assumptions on
R(K,, K,) and on ¢(K,). Also note that when the
boundary conditions are not binding, i.c. yt; =y, =0,
Eqn (Ada) reduces to

Ay=c(K,)

when yi3>0. Then, by Eqn (A9), I,=0and I, <4 is
chosen so that the above equation is satisfied. Also,
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when p,=0, 1,20 and I, <A -1, has to satisfy 2,
=((K,). We can thus substitute «(K,) for 4, in Eqn
(A16) to obtain

¥ =(1/c') Rk, + ) —(r + d)c(K))). (A1T7)

By deriving Eqn (A17) it can be shown that along the
optimal capital expenditures path

oI /0K, >0 (A18)

and
T /0K, <0 (A19)
QED

We now turn to an investigation of the optimai
acquisitions path. By integrating Eqn (A12) we can
solve for the marginal valuation of a unit of acquisi-
tions

;-z(l)=fJC“‘”"”""’(R;\',—l”)ds (A20)
!
since F' <0, 4,(t)>0 for all t. Combining Eqn (A10)

with Eqn (A20) we observe that I, =0 and I, < 4 has
to be chosen so that:

acquired businesses, condition (A21) suggests that the
optimal acquisitions path has to be such that, at the
margin, the discounted net change in cash flows adjus-
ted for the decline in fixed cost, F' (which results
because of an incremental unit of acquisitions), has to
equal the marginal cost of an acquired business. From
Eqn (A21) we observe that 23, =0 along the optimal
path of acquisitions. Equation (A12) can then be
rewritien as:

(r+d,)m=(Ry,~ F) (A22)

which mcans that 1% has to be such that the net change
in cash flows after adjustment for the decline in fixed
cost has to equal a fraction of the marginal investment
cost, namely (r+d,)m.

Proof of Proposition 2 When p, =p,=:0, ie. the
boundary conditions are non-binding, then 0 I3 < A4
—1I%, where I3 =0if 1, >0 and 1T >0 when g, =0. By
recalling that F, <0 and Fy, >0, we note that condi-
tion (A21) can only hold if the level of assets obtained
through acquisitions K, remains unchanged over
time, i.e. K%, =0. From Eqn (1) wc thus observe that

- I$=d,K,
m=2,(t)= J ARy —Fds  (A21)
] SO
. . . dars
Since m is a constant that denotes the average variable 13/dK,>0 (A23)
cost (which equals the marginal cost) of a unit of OED
NOTE
1. We thank an anonymous reviewer for pointing it out to us
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