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Industry Structure and the Conglomerate “Discount:

Theory and Evidence

ABSTRACT

Recent literature has been largely negative in its assessment of corporate diversification.
Diversified firms have been regarded as destructive of firm value, prone to agency problems
and divisional rent-seeking. The empirical finding that multi-division firms tend to trade at a
‘discount,” or negative ‘excess value’, relative to their single-segment counterparts, is claimed
in support of this view. Our paper offers a different, more positive perspective. We develop a
simple, industry-based model in which conglomeration {and discounts) reﬂe::t an endogenous,
value-enhancing response to industry conditions and agency problems prevalent in e/l firms,
not just conglomerates. With managers reluctant to reduce assets under control, the
conglomerate structure emerges as one in which managers act optimaily and shift resources
between divisions, in response to industry conditions. The mode! also provides a framework,
with testable implications, to analyze patterns of conglomeration and excess values across
different environments. The degree of conglomeration in an industry is predicted to have an
inverse relation to the excess values of conglomerates and to the investment opportunities in the
industry. Using a panel data set of fifty of the largest US industries, over 1978-1997, we find

significant empirical support for the model’s predictions.



Industry Structure and the Conglomerate “Discount’:

Theory and Evidence

I. Introduction

Why do firms con glomc;rate? And what determines the ‘discount’ at which they trade,
relative to their single-segment counterparts?' These and related issues have attracted
substantial attention, and some controversy, in the recent literature. With some exceptions, the
literature has been negative in its assessment of conglomeration, with conglomerate discounts
being attributed to a variety of agency problems such as rent seeking at the divisional level or
empire building by top managf:mcnt.2

Viewed as a measure of agency costs, the evidence on conglomerate discounts is
disconcerting. A destruction of 10-15% of the value of US conglomerates, the size of the
averﬁge discount, suggests a staggering loss of value that runs into the hundreds of billions of
dollars. Discounts of this magnitude would seem to indicate a largely ineffective market for
corporate control. But do they? A more benign interpretation of the same evidence is that the
discounts reflect characteristics of firms that choose to conglomerate, rather than inefficiencies
stemming from the organizational form itself.” Which interpretation has greater empirical
validity can be important to our understanding of organizational design and restructuring issues.
It can also be relevant for policy actions. Surely, if conglomeration is responsible for large

dead-weight losses, there may be a reasonable case for discouraging such combinations.

! Berger and Ofek (1995) and other papers document that conglomerates exhibit negative excess values of 10-15%
on average.

% See Rajan, Servaes, and Zingales (2000), and Scharfstein and Stein (2000) for models of rent-seeking by
divisional managers within multi-division firms. Jensen (1986) analyzes the incentives of management to misuse
‘free cash-flow’ in acquisitions and over-investment.

* There is some empirical support for this view, as we discuss later. Hyland (1999) and Chevalier (1999), for
instance, find that conglomerate divisions exhibit performance and investment patterns similar to what they
exhibited as independent firms prior 1o conglomeration.



The paper has two primary objectives. The first is to argue that the existence of
conglomerate discounts is consistent with an equilibrium approach in which diversification
enhances firm value, though conglomerates may appear ‘discounted’. The discounts reflect the
weaker competitive position of firms that choose to diversify into other industries. The second
objective is to develop the model’s predictions and test its ability to account for broad patterns

in conglomeration and discounts across industries and time.

We propose a simple, industry-based model in which a firm’s decision to diversify is
endogenously determined. In the model, conglomeration emerges as a value-enhancing
response to agency problems prevalent in all firms, not just conglomerates. This setting is
unlike that of some recent papers, wherein information and incentive problems tend to be
exacerbated within the conglomerate structure.* The agency problem we consider is of a
familiar variety, with managers reluctant to reduce assets under their control. Conglomeration
adds value by providing managers with alternative investment avenues, allowing them to shift
resources away from an industry when conditions become unfavorable. In this setting, it is the
weaker firms, less able to respond to industry shocks, that benefit from diversification. Hence,
conglomerates can appear ‘discounted’ in equilibrium, even though the organizational form
results in lower agency costs and enhances firm value.

Casting the model at the industry level allows us to analyze the firm’s benefit from
diversifying in the context of the competitive environment and industry risk it faces. It also
provides a framework by which to analyze broad patterns in conglomeration and discounts, as
conditions vary across industries and time. The variation through time in these variables can be
seen in figures 2, 3 and 4. Our model sheds light on these cross-industry and time-series

pattemns.

% Stein (1997) and Matsusaka and Nanda (2000) are examples of papers in which the nature of the agency problem
itself is unaffected by conglomeration. Sec also references in footnote 2.



The model starts with the premise that some firms in an industry, termed ‘innovative’
firms, have superior skills at adapting to shocks or responding to new opportunities that might
affect the profitability of the industry. These shocks could be due to a variety of causes:
technological changes (e.g., the effect of personal computers on mainframes), innovations in
marketing and distribution (e.g., the impact of Amazon.com on the distribution of consumer
items), or regulatory changes (e.g., in the communications and utility industries). The greater
the ability of the innovative firms to respond to these shocks, the more adverse the impact on
the non-innovative firms.

The second premise is that capital markets ration investment capital. This is because
managers, inclined to increase assets under control, prefer to make sub-optimal investments
rather than returning capital to investors. Other than this, managers have incentives aligned with
those of shareholders and capital is allocated to its highest-valued uses. Rationing can be
regarded as the market’s response to the inability of investors, through contracts or otherwise,
to induce managers to return capital that cannot be profitably invested. In this scenario,
conglomeration and internal capital markets can play an important and positive role.

Conglomeration provides managers with the ability to move resources among segments
in response to industry conditions. Because non-innovative firms are less able to cope with
industry shocks, shareholders may benefit from a conglomerate structure being adopted. This
structure creates an internal market that allows capital to flow to its highest-valued use among
segments. The incentive for non-innovative firms to conglomerate and (potentially) allocate
capital to other industries is offset, however, by the fact that, as more non-innovative firms
diversify, the ones that remain focused experience an increase in their profits due to reduced
competition. In equilibrium, conglomeration proceeds to the point where the remaining non-
innovative firms are indifferent between remaining single-segment firms and diversifying,

In this setting, conglomerates will tend to be valued at a discount relative to the value
imputed from single-segment firms in the industries in which they are present. The reason is

that, in equilibrium, the market value of a conglomerate will reflect the market values of single-



segment, non-innovative firms of which it is constituted. The value of a focused, non-
innovative firm is lower, however, than the value of an innovative firm in its industry. Since
single-segment firms include both innovators and non-innovators, conglomerate firms
{consisting only of non-innovators) will tend to be valued at a discount relative to their single-
segment counterparts.

The model pm\:'ides testable predictions about the relation between industry
characteristics and the prevalence of conglomerates and their excess values, First, the
magnitude of the conglomerate discount is predicted to be greater (i.e., the excess value is
lower) when a conglomerate has divisions in industries with a greater degree of
conglomeration. Non-innovative firms facing larger industry shocks have greater incentive to
diversify. It is precisely in an environment of large shocks, however, that innovative firms in an
industry will tend to be valued at their highest, relative to non-innovative firms. This, as we
show, implies a negative relation between the degree to which an industry is conglomerated and
the excess value of its conglomerates.

The model also predicts an inverse relation between the degree of conglomeration and
the investment oppértunities in the industry, for which we use the market-to-book ratio of
single-segment firms as a proxy. The intuition is that, other factors being the same, better
industry prospects reduce the incentives for non-innovative firms to divérsify. They are less
likely to need an internal market through which to reallocate resources to another industry.

These predictions provide a useful test of the empirical viability of the model — in
particular, the notion that conglomerate discounts may not be inconsistent with shareholder
wealth maximization. As we argue in the paper, the intuition for these predictions is more
robust than might appear from the formal mode!l presented. At the same time, predictions such
as these, relating discounts to levels of conglomeration and other industry characteristics, do not
follow in any obvious manner from alternative, darker views on conglomerate efficiency.

Arguments about the value loss from conglomeration are usually made in the context of the



agency problems at the level of individual managers and firms, leaving the relation between
discounts and industry characteristics ambiguous.

Our empirical analysis of the model’s predictions is based on annual data from 50 of the
largest U.S. industries, in terms of the total number of conglomerate segments and single-
segment firms, We track these industries from 1978 to 1997, constructing a panel of
conglomeration levels and industry excess values derived from excess values of conglomerates
with segments in the industry. Essentially, we calculate the excess values for conglomerate
firms as in Berger and Ofek (1995). These are then used to compute excess values associated
with each industry in two alternative ways. One method relies on the excess values of
conglomerates operating in an industry, weighted to account for the conglomerate’s assets in
the industry, relative to industry size and the conglomerate’s other assets. The second approach
is based on estimates from regressing conglomerate excess values on the divisional assets
devoted to various industries. The two approaches yield very similar results.

On the basis of pooled, cross-sectional time series regressions, we find strong support
for the predicted negative relation between the degree of conglomeration in an industry and
both the industry excess value and the market-to-book ratio of single-segment firms in the
industry, The results are robust to a variety of alternative specifications.

We now briefly describe the relation of the paper to the existing literature. While severa]
explanations have been offered for why firms diversify, a rationale that has drawn attention
lately is based on the benefits of an internal capital markets in efficient resource allocation (e.g.
Billett and Maver (1998), Stein ( 1997), and Williamson (1975)). Our paper draws upon similar .
motives for conglomeration. Various other explanations for conglomeration have been
proposed as well. Among these are the lowering of financial distress costs through
diversification, building deep pockets to prey on rivals (Bolton and Scharfstein (1990) and
Montgomery (1994)), moral hazard (Jensen (1986) and Shieifer and Vishny (1989)), managerial
risk aversion (Amihud and Lev (1981)) and mitigation of moral hazard due to correlated signals

of managerial effort in diversified firms (Aron (1988)).



There is a growing literature on why conglomerates are discounted relative to single-
segment firms. Scharfstein and Stein (2000) develops a model to explain investment distortions
and loss of value within the conglomerate structure. In their model, corporate headquarters
distorts investments t(;ward less productive divisions to reduce rent-seeking behavior. With
somewhat similar objectives, Rajan, Servaes, and Zingales (2000) offers a model based on cost
of divisional diversity. In dealing with divisions with diverse resources and prospects,
headquarters may reallocate resources to reduce diversity and enhance inter-divisional
cooperation. Two recent papers have taken a more positive view of conglomeration. Fluck and
Lynch (1999) suggest that a conglomerate merger allows marginally profitable projects to
obtain funding and survive a period of distress. Since these projects are only marginally
profitable, diversified firms are less valuable than single-ségment firms. Matsusaka (2000)
argues that firms with broad organizational capabilities use diversification as part of a dynamic
value-maximizing strategy to seek good matches for their capabilities. Diversified firms are
those still in search of a good match and are, therefore, valued at a discount.

The notion that conglomerate discounts may reflect characteristics of firms that choose
to conglomerate finds support in recent empirical studies by Hyland (1999), Campa and Kedia
(1999) and Chevalier (1999). They find that for firms that become part of a conglomerate, the
investment patterns and other characteristics as a conglomerate division are similar to those of
the stand-alone firm prior to conglomeration. Graham, Lemmon and Wolf (1999) find that
target firms in conglomerate mergers tend to be discounted prior to acquisition. This empirical
finding is consistent with the predictions of our model.”

The rest of the paper is as follows. The basic model is described in Section II, while

Section IH presents the model analysis. This is followed by a description of the testable

5 The empirical evidence on capital misallocation in conglomerates as the source of discount has been mixed.
While Rajan, Servaes, and Zingales (2000) and Shin and Stulz (1998) find evidence consistent with capital
misallocation, Chevalier (1999) and Maksimovic and Phillips (2000} find no support for such misallocation. Billet
and Mauer (1999) find that internal capital markets transfer funds to cash constrained divisions with good
investment opportunities.



hypotheses in Section TV and the sources and description of the data in Section V. Section VI

provides the empirical results and Section VII concludes.

I1. The Model

Consider an industry, which we label Industry 1, in which the total number of firms is
normalized to 1. Firms in this industry differ in their ability to respond to industry shocks. An
innovative firm has the ability to innovate in response to industry shocks caused, for example,
by developments in technology, changes in the regulatory environment, or changing
macroeconomic conditions. For convenience, we classify firms into two categories: those that
are innovative and those that are not. A fraction o; of the firms in Industry 1 are innovators,

While some firms have the ability to innovate, the outcome of such innovation is
uncertain. The innovators may not succeed because, for instance, they are unable to develop
necessary technology in time, or because the collective inertia of tht; firm prevents it fronly
implementing the change quickly enough. Let 6 be the probability that a firm’s innovation will
succeed. For simplicity, it is assumed that the success of the innovators in Industry 1 is perfectly
correlated, i.e., either all innovators succeed or all fajl.° We also assume that innovation is
costless. Relaxing this assumption does not affect any of the resuits.

Firm managers have a preference for increasing assets undér their control, It is assumed
that managerial actions are unverifiable or costly to verify, so that incentive contracts are
insufficient to align managerial interests with those of shareholders. Hence, managers do not
unconditionally maximize shareholder value since they derive private benefits from having
resources under their control. While all the available capital is invested, conditional on the *
quantity of these resources, managers maximize shareholder value by choosing the highest-

valued projects.” All managers are assumed to possess this trait.?

% All we require to obtain our results, however, is that there be some positive correlation in the success of
innovation across firms.

" Stein (1997) uses a similar approach to explain the benefits of the conglomeration.



The sequence of events is shown in Figure 1. At date O, firms raise capital from outside
investors. At date 1, the outcome of the innovation is realized, and firms make their investment
decisions.” The first dollar of investment by non-innovative firms produces one unit of the
goods or services of Iﬁdusny 1 with certainty. This is also the output produced by the
innovative firms if their innovation attempt fails. In other words, if innovation fails, innovative
firms achieve the same output as the non-innovative firms. If innovation is successful, however,
the first dollar of investment by innovative firms will produce an output quantity g5, > 1. We
model diminishing returns to scale by assuming that the second dollar of investment in Industry
I will produce zero output, irrespective of the type of firm. The cost of producing the good is
normalized to zero, irrespective of the technology.m

Let P, be the price of the good in Industry 1 if innovation succeeds, and P, be the price

if it fails, The demand function is given by

P,=a~bQ; je {H L}, (1)
where a and b are positive constants, and ) is the industry’s aggregate output. Consistent with
the firms being able to raise the funds from outside investors at date 0, it is also assumed that
the ex ante net present value of the first dollar of investment in Industry 1 (before the resolution

of uncertainty about innovation) is positive for all firms. Specifically,

6P, +(1-6)P, >1. 2)

¥ In our model, there are no diversification “synergies,” so it is the propensity to invest all capital (in the highest
valued uses) that creates an incentive for diversification. Diversification synergies can lead to some conglomerates +
trading at premiums. Here, we abstract from synergies in order to focus on why conglomerates can trade at
discounts. Incorporating synergies would not, however, affect our main result that firms also conglomerate to
expand their investment opportunities to multiple industries when they are at a competitive disadvantage in one
industry.

? The assumption that firms raise capital before the outcome of innovation is known results in managers having
access to investment capital at the time investment decisions are made, without having to seek external financing at
that time. The inability of investors to intervene at the investment stage is realistic, given their lack of information,
the free-rider problem, and the potential losses from curbing managerial discretion. It is this access 10 capital that
results in overinvestment due to managers’ propensity to invest all available capital.

'* The qualitative results of the model remain the same if a more general setting is assumed in which innovation can
lower marginal production costs, ieading to greater output,



In addition to raising capital, firms also have the option of diversifying at date 0.'" All
firms in Industry 1 have the option of diversifying into other industries. For simplicity, we will
use a representative industry, Industry 2, into which Industry I firms can diversify. For firms in
Industry 1, diversification involves merging with a firm in Industry 2." The cost of choosing a
diversified (conglomerated) structure is assumed to be negligible.” The benefit of
diversification in our model is that it establishes an internal capital market, enabling the
conglomerate to allocate investment dollars costlessly between the two industries. This
provides corporate management the option to allocate resources to industries with relatively
better investment opportunities at date I, when it will be learned whether innovation has
succeeded. Single-segment firms, however, are limited to investing only in their own industry.

As with Industry 1, the first dollar of investment in an Industry 2 firm results in positive
net present value. For simplicity, we assume Industry 2’s payoff is non-stochastic and equal to
V, > 1. A second dollar of investment in an Industry 2 firm produces an expected cash flow A €
(0,1) at date 2, yielding a negative net present value, Hence, additional investment does not add
value, as is the case in Industry 1. It is assumed that diversification does not change the
investment opportunity set in either industry."

Since stand-alone firms in both industries can invest only the first dollar of capital
profitably, they will be able to raise only one dollar each from investors at date 0. This rationing
of capital is the result of the managers’ penchant for investing all available capital irrespective

of the value it adds to shareholders. If conglomeration between firms from Industry 1 and 2

" The diversification decision can be viewed as being made by shareholders, given the benefits of diversification
in reducing the agency cost arising from the manager’s proclivity to invest all available capital.

12 We assume that the merger is effected through a stock exchange. This assumption simplifies the analysis as we
do not have to consider raising additional capital.

B we only need an infinitesimal (though non-zero) cost of diversification to obtain our results. The practical effect
of assuming infinitesimal costs is that it resolves any indeterminacy, so when firms expect to make exactly the same
profits with or without diversification, they will choose not to diversify. To avoid unnecessary notation, we will
treat the cost as being 2ero.

" This assumption is not critical. The assumption that all positive net present value projects in Industry 2 have
been funded and any fucther investment in Industry 2 (either by a single-segment firm in that industry or by a
conglomerate firm) has negative net present value is sufficient.



takes place, the total resources available to the conglomerate will be two dollars. With these
assumptions, we have abstracted away from any synergies from diversification; the sole reason
for forming a conglomerate is to gain flexibility in investment allocations across industries.
Managers of single-segment firms in [ndustry 1 can only invest the dollar they raise in Industry
1, irrespective of whether inhovation succeeds. Managers of conglomerate firms, however, have
the option of switching a dollar intended for a project in Industry 1 to [hdustry 2, if the value
added is greater in Industry 2. Let & denote the fraction of firms that choose to diversify in
equilibrium.

In summary, the sequence of events is as follows. At date 0, the diversification decision
is made. Single segment firms in both industries have a dollar of capital each, while diversified
firms have two dollars of investment capital. At date 1, it is publicly observed whether
innovation has been successful, and managers of all firms invest. Single-segment firms invest in
their own industry, while the conglomerate firms decide whether to shift some resources to
Industry 2. At date 3, profits are realized.

There is no private information in the model. Everyone is assumed to be risk-neutral and

the risk-free rate is zero,

III. Analysis

First we characterize the nature of the equilibrium prices in Industry 1 by the following

two lemmas.

Lemma 1: In equilibrium, P, > A.

Proof:

Suppose P; < A. There are two possible cases based on the value of Pyg,,. First, suppose
Pygy < 1, This implies that Py, < 1, since g, > 1. Since A < 1, P, is also less than 1. This
violates the assumption in Equation (2) that the net present value of the first doHar of

investment in Industry 1 is positive for all firms.



Now suppose P,q, > 1. Then, if innovation succeeds, innovative conglomerate firms
will invest in Industry 1. Since P, < A, it must be true that P,; > | to satisfy the condition in
Equation (2) that the net present value of the first dollar of investment in Industry 1 is positive,
Therefore, Py > P, and Oy < Q. The fact that P, > 1 implies that non-innovative
conglomerates will also invest in Industry 1 if innovation succeeds. Therefore, @y > Q,, which
is a contradiction. [J

Lemma 1 implies that all conglomerates will invest in Industry 1 if innovation fails, If
innovation fails, their cash flow from producing a quantity of one in Industry 1 will be P, which
is greater than A, the cash flow from investing in Industry 2,

Given our objective, we limit the discussion below to “interior” equilibria as the corner
situations are uninteresting in terms of their empirical implications. The interior equilibrium we
analyze is one in which some, though not all, non-innovative firms conglomerate in
equilibrium."? Equilibrium prices in Industry 1 will be affected by whether or not sucécssful

innovation occurs, and by A, the marginal payoff to a second dollar of investment in Industry 2.

Lemma 2: In equilibrium, Py, = A.

Proof:

If Py < A, all non-innovative firms will conglomerate in order to be able to switch
capital to Industry 2 if innovation succeeds. Since, by assumption, at least some non-innovative
firms do not conglomerate in equilibrium, this price cannot be the equilibrium price. If P, > A,

all conglomerate firms, will maintain their investment in Industry 1 if innovation succeeds.

'3 The reader might wonder whether the case in which the marginal conglomerate is an innovative firm results in an
interior equilibrium. In this case, it must be that some conglomerates swilch their capital out of Industry 1 if
innovation succeeds, given the result of Lemma 1. Therefore, Pyqy = A. Since gy > 1, Py < A. This implies that
non-innovative conglomerates will also switch their capital out of Industry 1 if innovation succeeds. Therefore, all
conglomerates will have the same value A if innovation succeeds. If innovation fails, we already know from
Lemma | that all conglomerates invest in [ndustry 1 and will have a value of P;, Therefore, all conglomerates will
have the same value, which is a corner situation with respect to firm value.

S ———— . i



Since they also invest in Industry 1 if innovation fails (Lemma 1), there is no motive for
conglomeration in the first place and conglomerate firms will not exist.[]

From the above two lemmas it follows that innovative firms do not have an incentive to
conglomerate. If innovation succeeds, their cash flow is Pyqy, which is greater than A from
Lemma 2. If innovation fails, their cash flow is P,, which is also greater than A. Thus, they are
always better off investing in Industry 1 and hence, given the small cost of diversification, have
no incentive to conglomerate. Therefore, in this equilibrium, three types of firms will exist:
innovative and non-innovative single-segment firms, and non-innovative conglomerate firms. If
innovation fails, the conglomerates will invest one dollar in Industry 1 and the second dollar in
Industry 2 (Lemma 2). If innovation succeeds, conglomerates will invest both dollars in
Industry 2. As these conglomerates switch their capital out of Industry 1, the supply of goods in
that industry is reduced, driving up the price. This increases the cash flow of the firms
contiﬁuing to invest in Industry 1. In equilibrium, non-innovative firms conglomerate up to
point that there is no further benefit from conglomeration. Thus the payoff from switching to
Industry 2 is just equal to that of remaining in Industry 1. The following proposition

summarizes the equilibrium outcome.

Proposition I: In equilibrium, innovative firms do not have the incentive to conglomerate.
Non-innovative firms form conglomerates to the point that the cash flow from investing a dollar
in Industry 1 if innovation succeeds is equal to the cash flow from switching the dollar to
Industry 2. If innovation succeeds, conglomerates invest both dollars in Industry 2. If

innovation fails, they invest a dollar each in both industries.

In equilibrium, the values (gross of investment) of various firm types at date 0 will be as

follows. The value of an innovative (single-segment) firm, V,, is given by

V, =6P,q, +(1-0)F,. “4)



If innovation succeeds, a (non-innovative) conglomerate firm will invest both dollars in
Industry 2 (and nothing in Industry 1). If the innovation fails, however, one dollar is invested in

each industry. Therefore, V., the value of a conglomerate firm, is given by

V. =0A+(1-0)P,+ V,, )

where V, is the value of a single-segment firm in Industry 2. The value of the non-innovative
single-segment firm, V), , is given by

V, =6P, +(1-6)P,. (6)

Since Py = A fromLemma 2, Vo = Vy + V,.

If innovation fails, all firms invest in Industry 1 and produce an aggregate quantity of
one. Therefore, the equilibrium price in Industry 1 if innovation fails is given by

P =a-b. (7
If innovation succeeds, the total quantity produced by innovative firms in Industry 1 is gy,

The (1 - & — o) non-innovative single-segment firms produce one unit each. Therefore, the
equilibrivm price in Industry 1 if innovation succeeds is given by

P, =a-blo,q, +(1-a, -a.)]. @)
Using condition (8) and the fact that Py = A in equilibrium, the fraction of firms in Industry 1

that choose a conglomerate structure is given by,

a.=1-b"(a-A)+a,(g, -1 )

Lemma 1 implies that a, > A, since the demand function in Equation (1) implies that a is the

highest possible price. The following proposition follows from Equation (9).

Proposition 2: The extent to which an industry is conglomerated, i.e., industry participants are

organized as divisions of conglomerates (), increases with the proportion of innovative firms

in that industry (&), the impact of successful adaptation on the market for the good (g, and

the value of diversification (4).



The intuition behind Proposition 2 is straightforward. If there is an increase in the
proportion of innovative firms, the impact of a successful innovation, or the sensitivity of the
price to demand, the benefit from diversification increases for non-innovative firms. This is
because if the innovation is successful, the profits of non-innovative single-segment firms in
Industry 1 will be lower due to the larger aggregate output. Also, it is self-evident that the
incentive to diversify increases with the payoff from switching investment to Industry 2,

Our discussion has been framed in terms of Industry 1. This is to simplify the
exposition. If Industry 2 was also subject to the type of shocks affecting Industry 1, the rationale
for conglomeration would be unaltered, though the number of possible states of the world
would increase. Within a conglomerate, there would be the possibility of investment flows in
either direction between the two industries, depending on their relative profitability. Our
analysis, which has assumed that only the profitability of Industry 1 is stochastic, while Industry
2 is unaffected by shocks, generates the same qualitative results with less notation than would
be required in the more complicated setting.

We now turn to the conglomerate excess value. In our model, given that only the non-
innovative firms diversify, the median conglomerate can be ‘discounted’ (have a negative
excess value) relative to value imputed from single-segment firms in the two industries.'®
Define A as the conglomerate excess value, which can be expressed as the difference between
the value of a diversified firm and the sum of the median values of single-segment firms in
Industry 1 and Industry 2. The excess value will be non-zero when the median single-segment
firm from Industry 1 is an innovative firm, which we take to be the case.!” Thus, we have

A=V -V, -V,

6 The discussion is in terms of ‘medians’, rather than ‘means’ in order to conform to the usvat definition of
discounts used in empirical work. There is little qualitative difference for the predictions if we use means instead of
medians.

' The other possibility is that the median single-segment firm is a non-innovative firm, which would imply an
excess value of zero. Therefore, to the extent that there is a positive probability that the median single-segment

firm s an innovative firm, all the results hold.



Substituting from equations (4) and (5), we have,

=~0A(q, - 1). (10)

The following proposition, based on Equation (10), describes the determinants of the

conglomerate excess value,

Proposition 3: The excess value is decreasing in the productivity increase from the innovation

(gy), the value of diversification (A), and the probability of success of the innovation (6).

The intuition behind these results is as follows. As ¢,, or & increases, the value

differential between innovative firms and conglomerates widens, decreasing the excess value,

An increase in A will increase the expected value of the conglomerate. However, the expected

value of the innovative firm also increases since the price in Industry 1, Py, equals A. Since

successful innovation leads to greater output by innovative firms (g > 1), the increase in their
value is greater than that for conglomerates. Thus, an increase in A causes the excess value to

decrease.

IV. Testable implications and hypotheses

The comparativé statics that emerge from propositions 2 and 3 link the proportion of
conglomerates in an industry and their excess values to the demand function, the value
differential between innovative and non-innovative firms, the fraction of innovative firms in the
industry, and the ability to extract value from other industries. Since our objective is to study
conglomeration across a broad spectrum of industries, it is difficult to characterize many of
these links across several industries. Therefore, we frame the empirical hypotheses in terms that
relate more directly measurable industry variables such as the proportion of conglomerates in an
industry, the investment opportunities of firms in the industry, and excess value.

From Equation (10), we obtain,

A
-DN=-=
gy -1 )



Substituting for (g, — 1) in Equation (9) and rearranging, we get

a, =1—b"(a—/1)—g/{-£s. (1)

The equation above indicates that, ceteris paribus, the extent to which an industry is
conglomerated in equilibrium is expected to be negatively related to A, the excess value of
conglomerates with divisions in the industry. The second term on the right side of Equation
(11) can be interpreted as the profitability of the investment opportunities available to firms in
the industry, compared to opportunities in other industries. To see this, note that the industry
demand function in Equation (1) implies that industry profits are increasing in @ and decreasing
in b. Therefore, as opportunities in an industry increase relative to other industries, the
conglomeration levels in that industry should decrease. This provides us with the following

testable hypothesis:

(Ho) The degree of conglomeration in an industry is inversely related to both the excess value

of conglomerates in the industry and to measures of the investment opportunities anticipated for

single-segment firms in the industry.

For the empirical analysis it is worth noting that, in Equation (11), the only endogenous
variable is ¢, the extent of conglomeration in the industry. This simplifies the empirical
analysis since the terms on the right side of the equation can properly be considered as
exogenous variables, including the excess value A. It can be seen from Equation (10) that the
excess value is a function of exogenous variables. As discussed, we use two alternative
methods to construct industry excess values from conglomerate excess values, which are
defined in the usual way. As a proxy for the profitability of investment opportunities in an
industry, we use the median Market/Book ratio of single segment firms in the industry.

The predictions in H,, provide a useful test of the empirical viability of the model. We
believe that the intuition for these predictions is more robust than might appear from the

stylized assumptions of the formal model presented. For instance, it could be reasonably argued



that the prediction that higher conglomeration and greater discounts should go together holds
under far more general conditions. So long as the nature of industry risk is expected to have a
disparate impact on the firms in an industry, the ones facing the greatest risk will be the ones
that will want to obtain insurance in form of conglomeration. Under many different sets of
assumptions, this implies that the greater the relative risk of industry shocks, the greater the
extent of conglomeration and the lower the conglomerate excess value.

The predictions relating excess values to levels of conglomeration and other industry
characteristics do not follow in any obvious manner from alternative, more negative views of
conglomeration. One reason is that the inefficiency of conglomeration is usually discussed in
the context of agency problems faced by individual managers and firms, rather than in reference

to the environment in which the firm operates.
V. Data Sources and Construction of Variables

a. Data Sources and choice of industries

We use the Compustat Industrial Segment (CIS) database for divisional data and the
Compustat annual industrial database for stand-alone data for the years 1978-1997. Both active
and research data are used to avoid survivorship bias."® To select 50 U.S. industries, we first
calculate the total number of divisions and stand-alone firms operating in each 3-digit SIC
industry in 1988.'” This is done as follows. To qualify as a stand-alone firm in 1988, the firm
must not have multiple divisions (as reported in the CIS database) during this year, and must
have valid assets or valid sales. To qualify as a division in 1988, a candidate’s parent firm must

*

have multiple divisions reported in this year. Since divisional assets are sometimes missing,

*® There is some concern that Compustat covered fewer small firms in the earlier years of our study--this may affect
our measure of conglomeration levels since conglomerate firms tend to be large. There is no reason to believe,
however, that the cross-sectional variation in conglomeration levels in any given year will be affected. In addition,
we note that our results are robust to using the last 10 or even the last 5 years of our sample.

"% This year is chosen as a mid-way point during the time period we study. Altering this selection year and other
robustness issues are discussed in a subsequent section.
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valid divisional assets are not required.”’ Thus, all divisions of multi-divisional parent firms in
our CIS database for the year 1988 are included for counting purposes. Following the usual
practice in the literature, we eliminate financial services and regulated utility industries, We
then select the 50 industries with the highest total number of divisions and stand-alone firms
that have no more than one missing necessary data item over the twenty years. The missing data
requirement eliminates 19 industries, such that our final industry sample consists of 50 out of
the largest 79 industries based on the total count of divisions and stand-alone firms in 1988.

Replacements for missing data are made on four occasions — these are discussed below.

b. Degree of conglomeration (Cong)
This variable is measured as the number of conglomerate divisions in an industry
divided by the sum of the number of conglomerate divisions and the number of stand-alone

firms in the industry. Divisions and stand-alone firms are counted using the same methodology

outlined for industry selection.

c. Industry excess values (Weighted-EV and OLS-EV')
To begin, we follow Berger and Ofek (1995) in calculating a conglomerate firm’s
excess value, CEV, except that we include any preferred stock in our valuation of a firm.

Specifically, we calculate CEV as

MY (12)

CEV =In|~ ,
> DA[IND,(vV 1 )]
i=]

where,

CMV = market value of common equity, plus book value of debt of the conglomerate,

plus book value of preferred stock.

0 All of the divisions in our divisional data (for conglomerate firms) have valid 1988 sales, so we are not
concerned that allowing divisions with missing assets will result in the inclusion of invalid divisions.
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DA, asset size for Division i.

IND{VIA) median ratio of total capital (market value of common equity, plus book value
of debt, plus book value of preferred stock) to assets for single-segment firms
in the 3-digit SIC industry of Division i.
Following Berger and Ofek (1995), industry medians are taken from the narrowest SIC
grouping that includes at least five single-segment firms with sufficient data for computing the
ratio. We also follow Berger and Ofek’s methodology and restrictions for grossing-up
divisional assets and their elimination of extreme excess values.” We then use the
conglomerate excess values to compute two alternative measures of industry excess values.
Weighted-EV is an asset-weighted average excess value measure for each industry,

calculated by weighting CEVs by each division’s relative asset size within the parent

conglomerate. To illustrate, consider two conglomerate firms X and Y, each with two divisions

labeled Dy, and Dy, for X, and Dy, and D, for ¥, where the subscripts | and 2 refer to two
different industries. Let CEV)y, and CEV,, correspond to a particular year’s excess values for
conglomerates X and Y, respectively. Suppose the divisional asset sizes are DAy, = 150, DAy,
=50, DAy, =300, and DA, = 700. Note that conglomerate X has a total asset size of 200, while
conglomerate Y has a total asset size of 1000. The excess value for Industry 1, Weighted-EV,, is

calculated as follows:

CEV, x 10 +CEV, X 3%
200 1000

B

If a division is only a small (large) part of the conglomerate, presumably it has a less (more)

Weighted ~ EV, =

important effect on the conglomerate’s excess value. The asset weights are used, therefore, to

2 Berger and Ofek (1995) eliminate conglomerates where the sum of divisional assets deviates from parent firm
aggregate assets by more than 25%. They then avoid extreme excess values by eliminating conglomerates where
sum of divisional imputed values (the denominator in the CEV definition) is less than one-fourth or more than four
times CMV.



apportion the conglomerate’s excess value based on the assets devoted to its multiple divisions.
We require that at least five divisions in an industry have valid parent CEV measures in order to
compute Weighted-EV. In three of the 1000 industry-years, this condition is not met, so we ease
the restriction on the number of divisions required.

OLS-EV is calculated using an ordinary least squares regression approach, where a
separate regression is performed for each year. To estimate the fifty industry OLS-EVs for a
particular year, only conglomerates with valid divisional assets in one of the 50 industries in
that year are retained. Fifty industry variables (/nd/ -Ind50) are then coded for each division
year, where each division’s asset weight within the conglomerate is assigned to the
corresponding industry variable, and the remaining industry variables are set to zero, The table

below provides an illustration using the example listed above.

Regressors
Obser- | Conglo- | Dependent
vation | merate variable Indl Ind2 Ind3...Ind50
1 X CEVyx (150/200) (50/200) 0...0
Y CEVy (300/1000) | (700/1000) 0...0

Of course, for any conglomerate firm-year, the sum of the regressors Indl through Ind50 will be
one (as shown above) only when all divisions of the conglomerate operate in one of the 50
industries in the year under consideration. OLS regressions are estimated for each year with no
intercept term, and the resulting 50 coefficients are used as each year’s 50 industry excess
values. The total number of observations in a given year’s regression equals the total number of
conglomerates with at least one division in the 50 industries. Observation sizes for the 20
regressions (one for each year) range from 616 to 1,112, and adjusted R-squared values range

from 0.033 to 0.207 (all but two regressions have adjusted R-squared values exceeding 0.06).

d. Industry median market-to-book (IndMB)
The market-to-book ratio is the market value of a firm (market value of common stock plus

book value of long-term debt and current liabilities plus book value of preferred stock) divided
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by the book value of assets. This ratio is calculated for the universe of stand-alone firms in the
Compustat annual database in the 50, three-digit SIC industries and the median is calculated for
each industry in each year. We require that an industry have at least five valid ratios, except for

one industry year (out of 1,000 total), where this restriction is relaxed so a median can be

calculated.

VI. Empirical Results

Table 1 lists attributes for the 50 industries for 1985 and 1995. Even though our
selection procedure is biased in favor of the larger industries, Table 1 shows considerable
variation in industry counts, assets, excess values and conglomeration levels. For example, in
1995, stand-alone firms dominate the computer and data processing services industry, which
has a conglomeration level of only 16.4%. In contrast, the iﬁdustrial organic chemicals industry
is highly conglomerated in 1995, at 83.1%. The computer and office equipment and special
industry machinery industries are the most heavily discounted in 1995 (these industries have
weighted-excess values of -56.8% and —44.3%, respectively), while the motion picture
production & services and the groceries and related products industries have the highest
premiums (weighted-excess values are 19.0% and 19.6%).

Figure 2 plots median industry conglomeration levels and excess values during the
sample time period. This figure documents the “conglomerate merger wave” during the 1970s
being somewhat reversed during the 80s and 90s, as median conglomeration levels in our 50
industries experience a fairly steady decline throughout this period from 73% in 1978 to 44% in
1997. While we do not formally test for any particular pattern to industry excess values over ~ *
time, they do appear to be slightly cyclical over time. Table 2 provides yearly descriptive
statistics for both of these variables, as weli as industry market-to-book levels. The median
Weighted-EV ranges from a low of =20.2% in 1983 to a high of ~7.4% in 1991. Clearly, there is
variation in our industry excess values over time. We note that our two industry excess value

measures are generally on the same order of magnitude as the median values for conglomerates
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that the existing literature documents. Median market-to-book levels are less than one from
1978 through 1982, perhaps reflecting economic conditions during this time period. They
recover to levels greater than one throughout the rest of the sample period (with the lone
exception of 1990).

Figure 3 depicts the broad relation between industry excess values and conglomeration
over time. Our hypothesis implies that when conglomeration is high, excess values should be
low. To examine whether we observe such a pattern, we first calculate each industry’s median
excess value and conglomeration levels across all 20 years. For each year, we plot the percent
of industries above their individual median conglomeration level and also the percent of
industries below their individual median excess value. Our model predicts that these time series
should move in the same direction. At first glance this seems to hold in some years but not in
others. As discussed previously, however, general conglomeration levels decline through the
time period of our study. This effect causes the percent of industries above their long-run
median conglomeration levels to be higher in the early years. Figure 4 detrends the
conglomeration levels to account for this effect since it may be due in part to reasons we do not
model. For each industry, we subtract from the actual conglomeration level the ‘expected’
change in conglomeration each year, assuming a linear decline from the 1978 level to the 1997
level. We then re-compute an industry median across the 20 years and proceed as we did
previously for Figure 3. As can be seen, Figure 4 shows that the proportion of industries with
above-median (detrcnd;ad) conglomeration levels appears to be positively correlated with the
proportion of industries with below-median excess value levels, as our model predicts. Neither
Figure 3 nor Figure 4, however, link a specific industry’s conglomeration level to its specific
excess value.

Table 3 directly links individual industry excess values to (raw) conglomeration levels
using the industry-specific medians across the 20 years. Panel A shows a 2 X 2 contingency
table where industry years (V¥ = 50 x 20 = 1,000) are divided into four categories. The rows

correspond 1o whether an industry's conglomeration level in a particular year is above or below
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its median across the 20 years. Similarly, the columns correspond to whether an industry's
weighted-excess value in a particular year is above or below its median. Our hypothesis predicts
that excess values and conglomeration are negatively related, and therefore implies that the
population of industry years in the top right cell (high conglomeration, low excess value) and
bottom left cell (low conglomeration, high excess value) should be higher than in the other
cells. Clearly this is the case, and the chi-square statistic for differences among the cells is
highly significant (p-value < .001). Out of 1,000 industry years, 56.2% (562) are consistent with
the hypothesis, and a two-tailed binomial test that this percent equals 50% is strongly rejected
(p-value < .001). Similar results hold for the contingency table reported in Panel B, which uses
the OLS excess values. We note, however, that the statistical tests in Table 3 assume
independence across observations, an assumption clearly violated by the time-series aspects of
the data. Therefore, these results should be taken as only suggestive.

| Table 4 reports regressions using conglomeration levels as the dependent variable,
These regressions allow us to take into account the multiple factors predicted by the mode] as
well as the time-series nature of the data. For each model number, estimation (a) uses
Weighted-EV as a regressor, while estimation (b) uses OLS-EV. As a base case, Model (1) is a
standard OLS regression with an allowance for autocorrelated, AR(1) error terms. The
coefficients on the industry’s excess values (Weighted-EV in estimation (a) and OLS-EV in
estimation (b)) and the industry’s median market-to-book (IndMB) are negative as predicted,
and both are highly significant (t-values are —4.80 for the former and —11.6 for the latter). An
(unreported) examination of the residuals in Model (1) shows that error terms vary across
industries. Model (2), therefore, improves the specification by using a weighted least squares
approach to allow for heteroskedasticity. A residual analysis leads us to choose industry-
specific median conglomeration levels for the weights. The significance levels of the variables
of interest in Model (2) are virtually unchanged relative to those in Model (1).

It is likely that each industry has its own natural conglomeration level due to factors we

do not consider. Model (3) addresses this possibility using a fixed effects approach to allow for
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industry-specific constant terms. In this model, which continues to allow for AR(1)
disturbances, the variables of interest remain negative and the significance levels slightly
improve. The t-values for excess value and IndMB are —-5.45 and —11.67, respectively, in
estimation (a), and -5.61 and —11.73 in estimation (b). Model (4) is the most general mode] we
estimate. While the three previous models estimate a single AR(1) parameter for error terms in
all industries, Model (4) estimates a specific AR(1) term for each industry (and also continues
to use industry-specific constant terms). We expect significance levels to drop due to the
additional parameters this model estimates. The variables of interest do, however, remain
negative and highly significant. The t-value in estimation (a) for Weighted-EV is -3.62, and in
estimation (b) is —=2.55 for OLS-EV. The t-values for IndMB in the two estimations are —5.83
and —4.97, respectively.

It is interesting to note that in all eight regressions, the IndMB has more explanatory
power than does industry excess value. This is perhaps not surprising — industry market-to-book
values provide an overall measure of industry health, and as an industry struggles and
experience more adverse shocks, more of its firms choose to conglomerate. The firm-specific
factors contributing to excess value that we do not consider mi ght weaken the results for excess
value. Finally, industry excess values are inherently noisy measures because the methodology
requires a conglomerate’s single excess value to be apportioned across its multiple industries.

There are several robustness checks we perform. We are chiefly concerned with biases
our data construction methods may impart. When deriving excess values, our methodology
follows Berger and Ofek (1995) in removing cases where the sum of divisional assets deviates .
from aggregate parent assets by more than 25%. In our experience, these are usually cases
where the firm has a large percentage of general “corporate” assets that cannot be assigned to a
particular division. By excluding these firms, excess values for an industry may be inaccurate
(for example, conglomerate firms with particularly large overheads may be particularly
discounted due to the wastefulness such overheads potentially imply). Our results are quite

robust to removing this data construction requirement. Similarly, our estimates of industry

24



excess values could be affected by our following the literature in eliminating conglomerates
that have divisions operating in the financial services or regulated utility industries. Once again,
our results are robust to removing this requirement. We are also concerned that choosing the
“base year” of 1988 on which to rank industry sizes (the number of conglomerate divisions plus
number of stand-alone firms) could bias our results due to some type of survivorship bias. Our
results are robust to choosing the largest 50 industries with necessary data on the basis of
industry sizes in 1978, the first year of our panel data. Given these robustness checks, we feel

that the empirical evidence is supportive of the predictions of the model.

VI1. Conclusion

The literature has tended to take a negative view of conglomeration, considering them as
particularly susceptible to agency problems. The ‘discount’ at which conglomerates tend to
trade, relative to single-segment firms, is claimed to support this view. In this paper, we have
argued that conglomeration may, in fact, be a value-enhancing response to agency problems
prevalent in all firms, not just conglomerates. Hence, conglomerates may, on the whole,
represent solutions to costly agency problems in single-segment firms facing industry risk.

We developed a simple industry-based model of conglomeration and discounts. It was
shown that conglomeration may optimally induce managers to shift resources away from an
industry, in response to unfavorable competitive conditions. This approach is quite different
from models that have viewed conglomerates in isolation, rather than in the competitive, risky
environment of their industries. The benefit of this approach is that, in addition to providing an
alternative, positive view of conglomeration, it allows us to explain broad patterns of
conglomeration and discounts across industries and through time.

The model delivers testable predictions. Industry conglomeration levels are expected to
be higher when conglomerates are ‘discounted’ more heavily. Further, industry conglomeration
levels are predicted to be higher when investment opportunities (indicated by market-to-book

levels) of the industry’s single-segment firms are lower. Significant empirical support was
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found for the model’s predictions, using a panel data of fifty of the largest industries over 1978-

1997.
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Date 0

Figure 1. Sequence of events

Date |

Date 2

Firms raise capital.

Firms in Industry 1
decide whether to
diversify or not.

Uncertainty about
success of innovatton in
Industry 1 is resolved.
Conglomerate firms
decide in which industry
to invest. All firms

invest.
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Profits are realized.
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Table 3
Conglomeration vs. excess value contingency table

Panel A is a 2 X 2 contingency table showing the number of industry-years above and below median Weighted-
Excess value vs, the number of industry-years above and below median conglomeration, where industry-specific
medians are computed for each industry across all 20 years (1978 through 1997). Panel B is a similar contingency
table using OLS-Excess values. Conglomeration level is the number of divisions in an industry divided by the total
number of divisions and stand-alone firms in the industry. Weighted-EV is the industry’s excess value using an
asset-weighted weighted average method that weights conglomerate excess values by the division’s asset weight
within the parent firm. OLS-EV uses an ordinary least squares regression approach (one regression for each year)
to construct industry excess values. For a given year, all conglomerates operating in at least one of the 50 industries
are retained. For each conglomerate year, the depenident variable is the conglomerate’s excess value. Fifty industry-
specific regressor variables are then coded (if the conglomerate has a division in a relevant industry, the asset-
weight of the division is assigned, and O is assigned for all remaining industry regressors for which the
conglomerate has no division). The OLS coefficients are then used as the industry excess values.

Panel A
Median conglomeration vs. median weighted-excess value (N = 1000)

Weighted-EV 2 median Weighted-EV < median
Conglomeration % = median 219 (21.9%) 281 (28.1%)
Conglomeration % < median 281 (28.1%) 219 (21.9%)

Chi-square = 15.376  (p-value < .001)

Panel B

Median conglomeration vs. median OLS-excess value (N = 1000)

OLS-EV 2 median OLS-EV < median
Conglomeration % > median 224 (22.4%) 276 (27.6%)
Conglomeration % < median 276 (27.6%) 224 (22.4%)

Chi-square = 10.816  (p-value = .001)
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