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Abstract

Competition in the American economy has fundamentally
changed over the last few decades, from static to dynamic.
This study labels this important change the hypercompetitive
shifr, and documents it across 200 industries of the US
manufacturing sector during 1958 to 1991. For industries that
undergo a hypercompetitive shift, there is an increase in the
cross-firm variance in performance and a rotation in the
value-rivalry relationship from a negative association to an
inverted-U. As a consequence of these competitive changes,
the strategic focus of firms shifts trom careful exploitation of
given. highly durable strategic assets to the steady creation of
many new, rapidly depreciable ones.

The key driver of hypercompetitive shift 1s the dynamic
resourcefulness of an industry. or the easc with which new
strategic assets can be created. Determinants of dynamic
resourcefulness include the dynamism of related transactors
(notably consumers and suppliers). the knowledge base of the
industry, and structural conditions that promote casy entry.
( Hypercompetitive Shift; Dynamic Competition; Schum-
peterian Competition: Dynamic Resourcefulness)

Introduction

Competition has two faces, or two distinct impacts on
firms. On one side, static competition takes technology
as given, thereby forcing firms to compete on price and
costs. Static competition reduces the value of the firm
by denying it cashflows. Greater competition lowers
prices and/or raises costs of providing scrvices. thus
reducing profits and depreciating strategic assets. On
the other side, dynamic (or Schumpeterian) competition
changes technology at various points of the value chain,
challenging firms to compete in completely new ways.
As firms in an industry transform their technologies,
they create different strategic assets that bring them
new streams of cashflows. Thus competition can be a
benefit or a detriment to a firm depending on whether
it is primarily static or dynamic.
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Which face does competition really show? This study
examines this question for industries of the U.S. manu-
facturing sector during 1958 to 1991. The principal
finding is that the overall nature of competition in the
U.S. economy has dramatically changed during these
three and one-half decades. In the early years of the
study, static competition dominated. But by the final,
most recent years, dynamic competition clearly domi-
nates. This change from static to dynamic competition.
a trend ignored by most strategy models, is called the
hypercompentive shift. a term adapted from D’Aveni
(1994). In addition to this trend over time, the study
finds that whether competition is static or dynamic
varies with the instruments of rivalry among firms and
with the structural propensity of an industry to produce
new strategic asscts. The latter propensity is described
as the dynamic resourcefulness of an industry.

The plan of this paper is as follows. The next two
sections provide theoretical context. The distinction
between static and dynamic competition is examined in
more detail. and the concept of dynamic resourceful-
ness of an industry is defined and explored. Three
conditions are identified under which competition in
an industry is likely to be dynamic: (1) hypercompeti-
tive industries, having structural features that promote
dvnamic competition. (2) the hypercompetitive shift, as
competition becomes more dvnamic with a secular
trend on average across all industries. and (3) hyper-
competitive behaviors, instruments of rivalry that are
likely to trigger dynamic competition. Then the
methodology of the study 15 outlined in terms of mea-
surement. data sources, and estimation issues. After
the empirical findings are reported, the conclusion
summanzes the findings on the hypercompetitive shift
and notes their strategic implications. Appendix A
presents in detail the estimation technique (maximum
pseudo-likelihood) and Appendix B examines various
limitations and extensions of the empirical findings.
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Figure 1 Two Models of the Determinants of Corporate Success
A. Five-Forces Model B Diamond Model
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Theory: The Two Faces of Competition
What makes a firm successful relative to others in an
economy? Few issues are more hotly debated in strate-
gic management and industrial economics (for reviews
of this debate, see Grant (1991a), Winter (19953), and
Porter (1991)). To place this in the context of that
debate, two well-known models of corporate success
are contrasted, though of course other versions of
these models and even other models could be compa-
rably used.'

On the left in Figure 1 is the Five Forces restate-
ment of the Structure-Conduct-Performance model by
Porter (1979a, 1980), and on the right is the Diamond
model by the same author (1990, 1990b). At first glance,
they are the same “model,” in that both are nothing
more than an iteration of participants in an industry,
with a few quirks. Consumers of a firm’s products and
services are listed twice in each model, as “‘substitutes”
and “buyer power” in the Five Forces model and as
“demand conditions” and “related industries” in the
Diamond model. (This last point is also made by Grant
(1991b).) Further, these models offer very Anglo-Saxon
iterations in which government, capital markets, and
the institutions of science are excluded and invisible. A
more comprehensive listing of industry participants is
given in Figure 2.

Clearly, the important differences between the Five
Forces and Diamond models cannot lie in the particu-
larities of how the more comprehensive iteration of
industry participants in Figure 2 is reduced to specific
listings in Figure 1. Rather, the difference between the
two models is in the assumed underlying nature of
competition itself. In the Five Forces model, we are in
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a world of static or non-Schumpeterian competition,
with given strategic assets. The focus is on cashflows
from higher prices and restrained costs, achieved by
low rivalry among a given and clearly identifiable set of
competitors. Competition is damaging to success in the
world represented by this model. Such turbulence re-
duces the ability of firms to tacitly collude for higher
prices and restrained costs. and it interferes with the
ability of current competitors to successfully exclude
new entrants despite the high profits of existing firms.
In this world of static technology, rivalry unambigu-
ously reduces the value of the firm to its owners.
Additionally, strong buyers, strong suppliers, activist
government, and strong labor organizations undermine
success for firms by reducing their ability to collude /
exclude and by creating countervailing bilateral
monopolies.

Porter’s own words leave no doubt as to the static
nature of competition in the Five-Forces model. “Com-
petition in an industry continually works to drive down
the rate of return on invested capital toward the com-

Figure 2 The Network Model: The Firm as Resources in a
Network of Relationships
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petitive floor rate of return” (1980, p. 5; also 1979a. p.
137). It is not just direct rivalry that threatens profits in
this world of static technology. “Suppliers can exert
bargaining power on participants in an industry by
raising prices or reducing quality. Powerful suppliers
can thereby squeeze profitably out of an industry.” And
“customers hkewise can force down prices, demand
higher quality or more service, and play competitors off
against each othcr—all at the expensc of industry
profits” (both Porter 19794, p. 140; also 1980, pp. 24,
27). The bottom line under such circumstances is that
“the corporate strategist’s goal is to find a position in
the industry where his or her company can best defend
itself against these forces™ (Porter 1979a, pp. 137. 145;
also 1980, pp. 4, 29. The completely static nature of the
underlying technology in this world is transparent. Es-
pecially note Porter’s summary injunction to find «
posinon (clearly static) on which to found corporate
strategy.

The non-Schumpeterian nature of the Five Forces
model is sometimes obscured by confusion over use of
the term “dynamic.” The actual mechanics of competi-
tion in the Five Forces model. of course. occur over
time. Collusion, exclusion, and bargaining with power-
ful related transactors such as key suppliers thus ac-
quire “dynamic’ aspects such as reputation. signaling,
promises /threats, and so on. Nonetheless. for rivalry,
entry, and related transactors to unambiguously dam-
age the value of the firm requires a world of static
technology and non-Schumpeterian competition. Note
the semantic ambiguity of the term “dynamic competi-
tion” as meaning either competition over time or com-
petition through innovation. with only the latter consti-
tuting dynamic competition in the sense of Schumpeter
(1934)."

In the Diamond model. however, we are in a world
of truly dynamic. Schumpeterian competition. The fo-
cus of the model is on the creation of new strategic
assets at various points of the value chain. driven by
rivalry among a shifting sct of powerful firms. Rivalry is
essential to corporate success in this brave new world.
Competitive challenge is what compels firms to break
down old ways of business and what ¢nables them to
create new ways of doing business. Further, powerful
related transactors such as strong buyers, strong suppli-
ers, activist government, and strong labor organizations
are critical to success in dynamic competition. Their
strength and dynamism add to the challenge facing
firms, and these strong external transactors offer their
own new technologies and new approaches.

Again, Porter's own words leave no doubt as to the
dynamic or Schumpeterian nature of competition in
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the Diamond model. “Companies achieve competitive
advantage through acts of innovation” (1990b, p. 74).
“Innovation and change are inextricably tied together.
But change is an unnatural act, particularly in success-
ful companies; powertul forces arc at work to avoid
and defeat 1t7 (1990b, p. 75). Innovation is seen as
powered by mntense rivalry and by strong related trans-
actors. “Rivalry creates pressure on companies to inno-
vate and improve. Local rivals push each other to lower
costs, improve quality and service, and create new
products and processes™ (1990b, p. 82; also 1990a.
p. 118). And “demanding buyers provide a window into
advanced customer needs. they pressure companies to
meet high standards: they prod them to improve, to
innovate. and to upgrade into more advanced seg-
ments™ (1990b, p. 79; also 1990a, p. 89). By 1990,
Porter’s ultimate strategic commandment of 1979 /1980,
that firms should find “a position’ to shield themselves
from computitive forces is now seen as one of the
“all-too-casy escape routes that appear to offer a path
to competitive advantage, but are actually short-cuts to
failure™ (1990b, p. 89). Instead. the new strategic in-
junction is tor managers to provide “leadership that
harnesses and amplitics competitive forces to promote
mmnovation and upgrading” (1990b, p. 89).

How do we reconcile these two very different views
of competition? let us begin with the pronounced
irony that Schumpeter (1942) himself argued that inno-
vation is best advanced bv reduced rivalry, contrary to
the Diamond model. Indced, for decades of empirical
rescarch in industrial economics, the “Schumpeterian
hypotheses™ meant precisely the argument that large
firms in highly concentrated industries are more inno-
vative than other firms. Schumpeter posed his hypothe-
ses out of concern about the very basic question of how
firms raise the necessary cashtlows to tund creation of
new strategic assets. His concerns appear to be a mix
of the cashflow 1ssues of the Five Forces model and the
challenge issues of the Diamond model. And indeed,
Schumpeter’s concerns would seem to have significant
validity. For example. Chrysler’s development of mini-
vans and purchase of the Jeep division of American
Motors saved and transtormed the firm. The near
bankruptey of Chrysler in 1979 certainly challenged the
firm to develop these new competitive niches, but a
U.S. government bailout was a necessary antecedent
(Reich 1985). Similarly., Airbus has developed signifi-
cant capabilities and market positions in the commer-
cial aviation market. The price for development of
thosc resources was some $20 billion in loans from
various European governments (Tyson 1992). As a third
example, low domestic prices for ethical drugs set
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through government regulations have certainly chal-
lenged French pharmaceutical firms—right into com-
petitive oblivion—by denying them adequatc resources
to perform R & D for major innovations (Thomas.
1994). Clearly. the cashflow issues that are the tocus of
static competition do not suddenly evaporate simply
because dynamic competition occurs.

Thus we see that Schumpeterian rivalry really shows
both faces of competition. Dynamic cffects from rivalry
challenge firms to develop new strategic assets gencrat-
ing future cashflows, but static effects remain, reducing
current cashflows. An important reconciliation of those
two effects of rivalry was provided by Scherer (1967b.
1980), whose argument is adapted in Figure 3. At low
levels of rivalry. the dynamic effects of rivalry dominate
(see the top panel of Figure 3). Increases in rivalry
from zero would do little to change the cashflows from
present strategic assets (minimal static effects), but
would importantly spur firms to create new strategic
assets that would generate future cashflows (large dy-
namic effects). Thus at low levels of rivalry, rivalry and
innovative effort (hence the value of the firm) would be
positively correlated. At very high levels of rivalry,
however, static effects dominate. The dynamic benefits
from greater rivalry plateau. while the static costs
mount. Thus at high levels of rivalry, rivalry and inno-
vative effort (hence firm value) are negatively associ-
ated. Overall, the rivalry-innovation relationship would
be “inverted-U.” with some optimal level of rivairy (see
the middle panel of Figure 3).* Thus both faces of
competition are incorporated in the model. Scherer
(1967a) provided empirical support for his inverted-U
hypothesis, subsequent theory development was of-
fered by Kamien and Schwartz (1976). and further
empirical confirmation was provided by scveral re-
searchers, including Scott (1984) and Levin, Cohen,
and Mowery (1985). For exccllent surveys of thesc
issues, see Cohen and Levin (1989) and Cohen (1995).

The first postulated main effect of the theory is the
inverted-U relationship. The second postulated main
effect arises from recognition of the high variance in
performance across firms in dynamic competition, so
that not all firms benefit. Dynamic competition in-
volves the introduction of new products, new processes,
and new organizations that will become new strategic
assets for the firm—if the firm is lucky. Many 1f not
most of such innovative efforts by firms in fact fail. As
a consequence, some firms gain in competitive position
and their immediate compctitors lose. The analysis to
this point has considered only the average impact of
rivalry. Here we see that though rivalry may well in-
crease the average valuc for firms in an mdustry (the

[a]
)
=

Figure 3 Rivalry, Cashflows, and Value
Current .
and Future Dynamic
Cashflows Effects
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Effects
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resourcetulness of idustry

left arm of the inverted-U), it will increase the variance
as well. As the experiences of firms diverge., corporate
success will depend less and less on the “‘shared assets”
(to use Porter’s 1979b term) of the industry such as the
general price level and the intensity of demand. In-
stead, as an industry undergoes a hypercompetitive
shift, the source of corporate success moves internal to
the firm, toward its ability to create new strategic
assets as old ones depreciate ever more rapidly.

The two main effects in this study thus concern
changes in firm stock market values due to escalating
industry rivalry. The dependent variables for analysis
are industry means and intra-industry variances for
changes in stock market value of firms in the industry.
Those values can be readily measured, and indeed
several alternate measures are examined in Appendix
B. The indcpendent variables for analysis are escala-
tions w rwwalry, for which measurement is more difficult.
The most common approach historically has been to
proxy the level of rivalry at a given point of time, not
changes in rivalry over time. That traditional approach
has proved highly controversial and ultimately unim-
pressive. The early investigations of the “Schum-
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peterian hypotheses” in industrial economics, for exam-
ple, used concentration as a crude inverse proxy for
rivalry. A series of studies have cast severe doubt on
the validity of that proxy, including those by Demsetz
(1973) documenting the diversity of returns among
firms in concentrated industries, by Peltzman (1977)
and Salinger (1990) documenting that increased con-
centration reduces industry prices, and by Porter
(1979b), Ravenschraft (1983), and Schmalensee (1985)
documenting that concentration reduces industry prof-
itability. These newer studies all challenge the tradi-
tional interpretation that concentration is associated
negatively with rivalry, and strongly suggest that con-
centration is instead a result of efficiency differences
across firms.

Fortunately, for this study we are not directly inter-
ested in measuring rivalry per se. Instead we are con-
cerned with measuring the challenge that rivalry exerts
for firms in an industry. The static effects of challenge
are reduced current cashflows and the dynamic effects
are the future benefits of innovations. For both static
and dynamic effects, then, we do not measure rivalry
directly, but rather measure the impact of rivalry on
cashflows. For example, the most obvious measure of
challenge arises when prices fall while industry output
and unit costs are constant (in formal terms, prices fall
ceteris paribus). By far the most likely cause of declining
prices ceteris paribus is indeed increased rivalry among
firms in the industry. As a consequence, the core
independent variables of this study are changes in unit
sales, prices, and costs—all of which drive industry
cashflows.” A reduction of industry prices ceteris paribus
implies escalating industry challenge and signals greater
competition, as do increases of unit costs ceters paribus.

The two core empirical issues examined in this study
are the mean value-rivalry relationship for firms in an
industry and the within-industry variance around that
mean. If competition is primarily static, escalating ri-
valry (reduced cashflows) will lower the average value
of firms in an industry and the intra-industry variance
in performance will be small. Essentially, current cash-
flow effects shared by all firms in the industry will
dominate any effects of changes in technology that are
heterogeneous across firms. Conversely, if competition
is primarily dynamic, the value-rivalry relationship will
be an inverted-U, so that rivalry will increase average
firm value at least initially, and the intra-industry vari-
ance in performance will become larger. Firms will be
forced by escalating rivalry to innovate and to create
new strategic assets, and those dynamic effects will
augment value for firms on average, though with higher
variance.

OracanizaTioN Science/Vol. 7, No. 3, May-June 1996

Figure 4 Two Main Effects
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Figure 4 summarizes the two main effects that are
the core expectations of the study. Under static compe-
tition, increased rivalry will monotonically decrease the
stock market value of firms on average, and the real-
ized effects on individual firms will not deviate much
from the industry average effect. The mean effect on
firms in the industry is denoted by the heavy declining
line: one standard deviation around the mean effect is
denoted by the shaded area around the line. Under
dynamic competition. increased rivalry will have a non-
linear impact on the average stock market value for
firms, but with much greater variance in impact.

Theory: Dynamic Resourcefulness and

Hypercompetition

The argument thus far is that under static competition,
expected firin value monotonically declines with rivalry
and has little variance. whereas under dynamic compe-
tition, expected changes in firm value are related to
escalating rivalry with an inverted-U shape and the
interfirm variance is high These two discrete models
can be linked by positing a contingency factor: the
inate propensity of an industry to create new strategic
assets, here called the dynamic resourcefulness of the
industry. Dynamic resourcefulness varies widely across
industries. In an industry where it is low, the creation
of new strategic assets is very difficult. For such indus-
tries, competition is essentially static as there are few
or no dynamic benefits from rivalry. Rivalry and firm
value are then unambiguously negatively related (see
the bottom panel of Figure 3). In industries of medium
dynamic resourcefulness, rivalry will generate some
dynamic effects, though the value-rivalry curve will be
rather flat. In industries of high dynamic resourcefui-
ness, here called hvpercompetitive industries, we observe
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the true inverted-U (again. see the bottom panel of
Figurc 3).

It is useful to contrast the concept of dynamic re-
sourcefulness with two other concepts in strategic man-
agement. First, the resource-based view of the firm pre-
sents corporate success as derived from firm-specific
efficiency rents as opposed to industry-wide monopoly
rents. The latter (monopoly) approach is of course the
basis of the Five Forces model. In contrast. hypercom-
petition is driven by the rapid creation of new firm-
specific resources, and thus represents a dynamic ap-
plication of the resource-based view of the firm—hence
the term “dynamic resourcefulness.” But note that hy-
percompetitive industries also involve the rapid depre-
ciation of strategic assets, be they based in efficiency or
in monopoly. Hence, though hypercompctition is con-
sistent with the resource-based view of the firm. the
reverse need not be true—a completely static industry
with no monopoly but stable. large efficiency rents
would not in fact be hypercompetitive. Such an indus-
try (one of static efficiency) seems to be the type
described by Demsetz (1973). Note then that this study
cannot be construed as providing evidence for the
historical validity of the Five Forces model, but merely
evidence that whatever validity it may once have had
has depreciated with time. The study findings indicate
a shift away from static competition, be it monopoly
based or efficiency based.

The second related concept in strategic management
is resource munificence. An industry is munificient in
resources if firms have large cashflows from ecither
cfficiency or monopoly sources. Essentially, resource
munificence is static resourcefulness, or the static equiv-
alent of dynamic resourcefulness. Resource munifi-
cence refers to the presence of strategic assets. Dy-
namic resourcefulness refers to the ability to generate
new strategic assets that will generate future cashflows.
A dynamically resourceful industry has a balance be-
tween resource munificence (static resourcefulness) and
challenge, as discussed previously.

Hypercompetitive Industries

What attributes of an industry are likely to make it
more dynamically resourceful than most other indus-
tries. and thus more likely to be hypercompetitive?
Several recent studies can be adapted to answer this
question. In the strategic management literature,
D’Aveni (1994) identified four industry factors as
drivers of hypercompetition: (1) consumer demand, (2)
the knowledge base of firms and associated workers,
(3) the declining height of entry barriers, and (4) the
increasing frequency of alliances among firms—one

driver for each of his “arenas.” In the industrial eco-
nomics literature. numerous ‘“‘post-Schumpeterian”
studies (for surveys, see Cohen and Levin (1989) and
Cohen (1995)) have identified three sets of industry
factors associated with high levels of innovative activ-
ity: appropriability conditions, consumer demand, and
technological opportunity. Those three factors are in
addition to firm size and industry concentration that
were the focus of “traditional Schumpeterian™ indus-
trial economics.

The intersection of these sets of studies suggests
three industry factors that make some industries more
dynamically resourceful than others.

L. Transactor dynamism, or features of demand and
supply that both push and nurture innovation in an
industry. An example of how related transactors forced
innovation is provided by how the dynamism of de-
mand forced a hypercompetitive shift in the U.S.
petroleum industry in the 1930s (Comanor and Scherer
1995)." Among the many factors used in the neo-
Schumpeterian literature as empirical proxies for the
dynamism of related transactors are (1) the growth rate
ot demand, which facilitates new technologies and firms
and rewards innovation, (2) the inelasticity of demand,
which makes possible higher prices and greater re-
wards for innovation, and is proxied by the percentage
of final demand due to consumers (versus industry and
government), and (3) the technical sophistication of
suppliers, which both challenges and aids firms in the
industry to innovate, and which is inversely proxied by
the percentage of supply due to raw materials.

2. Knowledge base, or the dynamism and depth of the
knowledge base of an industry. Proxies for this driver
of hypercompetition include (1) the percentage of the
workforce that is professional, indicating the capacity
of workers in the industry to innovate, and (2) the
productivity growth rate for the industry, a rather di-
rect measure of innovative activity.

3. Entry conditions, or the dynamism of market struc-
ture. An important example of how entry triggers in-
dustry innovation and competitive renewal is provided
by the wave of imports and minimills that beset the
American steel industry in the 1970s (Comanor and
Scherer 1995). Proxies for this driver of hypercompeti-
tion include (1) growth in the industry concentration
ratio, an inverse proxy for ease of entry, and (2) growth
in industry imports, a direct proxy for ease of cntry.

These variables are expected to be reasonable mea-
sures of dynamic resourcefulness with the exception of
imports for which minimal effect is expected. Imports
reduce cashflows and challenge firms (static effects)
without readily enabling innovative response (dynamic
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effects). Imports are discussed further below in the
subsection on hypercompetitive behaviors. Formal hy-
potheses, one for each main effect, follow.

H1. More dynamically resourceful industnes have a
more pronounced inverted-U in the relanonshup between
mean growth in stock market value and escalating rivalry;
less dynamically resourceful industries have a traditional
monotonically declining performance-rivalry relationship.
Dynamic resourcefulness is associated with seven variables
that encourage innovativeness. three for transactor dy-
namism, two for knowledge base, and two for entry
conditions.

H2. More dynamically resourceful industries have
higher intra-industry variance across firms in the growth of
firm stock market values.

The two hypotheses are summarized in Table 1.

Hypercompetitive Shift
From the preceding arguments, dynamic resourceful-
ness is expected to increase generically over time. The

Table 1 Hypotheses, Method of Testing, and Findings

study sample covers the years 1958 to 1991. At the
beginning of the sample, technology evolved rather
slowly and creating new strategic assets was difficult
(D'Aveni 1994). Transportation costs were high, and
the U.S. economy was essentially closed to foreign
competition. Communication and data processing costs
were high, and information moved slowly. Under those
circumstances. strategic assets were very durable. Con-
sider some examples. In the soft drink industry, the
five major firms cach purveyed only one brand, which
had been introduced decades earlier. In the telecom-
munications industry, AT & T maintained a vertical
and horizontal monopoly, established by 1909, for much
of the United States. In the automobile industry, Gen-
eral Motors dominated the American market with the
twin strategies of vertical differentiation (from Chevro-
let up to Cadillac) and vertical integration of produc-
tion. Both GM strategies were established in the 1920s.
The internal organization of such firms as Coca-Cola,
AT & T, and General Motors was rigidly focused on
intensive exploitation of their historic strategic assets.

#  Hypothesis Method

Finding

Hypercompetitive industries

H1 More resourceful industries have an inverted-U for
the value-rivalry relationship, ess resourceful
industries have a monctonically negative relationship

H2 More dynamically resourceful industries have higher
intra-industry variance in firm performance

productivity (- ), concentratior (- )

Hypercompetitive Shift

H3 The vawe-rivalry relationship moves from
monotically negative in early vears to an inverted-U
relationship N more recent years

H4  The intra-industry variance of firm performance

Six industry factors have appropriate signs in Table 7

Correct sign,

sales growth { ) consume (+) raw materials | —), significant Iin
professional (-} productivity { ). concentration (—) 4 of 6 cases
Five industry factors have app-opriate signs in "able 6 Correct sign
consume {+), raw materials { ). protessional { +) significant In

5 0f 10 cases

Estimated minimum of value SGA relationship Confirmed,

(—ay/ v;) falls above most observations 0 eaily years, see Figure 8

estimated maximum { — [ay - B3'(t - 68} /1y, 4 8,°(t — 68)]*

lies near median of observations in later years

Coefficient on year term is positive in Table 6 Positive and
significant

Increases over time

Hypercompetitive Behaviors

H5  Growth in industry shipments and industry prices
has smalier impacts on firm values over time

H6  Rivalry in unit-SGA costs 1s more likely to have an

Coefficients on time-interaction terms for growt in
shipments and prices are negative in Tables 4 and 5
Estimated maximum { — [y - B5*(t ~ 68)]/{~, + 8,°(t — 68)]r Confirmed

Negative and
significant

inverted-U relationship with firm values in recent
years than are other forms of nvalry In the same
time period

H7  Growth in industry shipments and prices reduces
the intra-industry vanance in firm performance

H8  Growth in unit-CGS and unit-SGA increases the
intra-industry variance in performance

for SGA-growth lies near medtan of observatior s in later compare
years, comparable estimated minimum or maximum hes Figures 7, 8,
outside range of most observations for CGS ar d prices and 9
Coefficients on terms for growth In shipments and prices Negative and
are negative in Table 6 significant In
3 of 4 cases
Coefficients on terms for growth in unit-CGS ard unit- Positive
SGA are positive in Table 6 significant in
3 of 4 cases
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By 1991. that calm and stable economic environment
had quite disappeared for most American firms
(D’Aveni 1994). Falling transportation. telecommunica-
tion, and data processing costs had globalized many
markets. The top panel of Figure 5 demonstrates the
steady rise over time of trade as a share of GDP for
the United States. This globalization simultaneously
depreciated historic, national strategic assets and fos-
tered the creation of new, global strategic assets. The
rapid change of technology facilitated the proliferation
of new products and new competitors, again depreciat-
ing old strategic assets. The bottom panel of Figure 5
traces the steady, slow deterioration of competitive
position for firms in the U.S. manufacturing sector
after 1950. From a postwar high of 40 percent, ROA
(return on total capital) slowly declined until the 1980s
where it plateaued. A recent paper (Thomas and
Waring 1995) documents that the stabilization and
turnaround of ROA for U.S. manufacturing firms was
due to the rise of firm-specific innovations that mark

Figure 5 Examples of Underlying Secular Trend Generating
a Hypercompetitive Shift

A. U.S. Merchandise Trade as Share of GNP

(Imports » Exports} / GNP
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Source: U.S. Statistical Abstract (1994)

B. Returns and Costs of Capital,
U.S. Manufacturing Sector

Reum 10 capial

. . s L ) A
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Source: Blair and Litan (1990)
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dynamic competition. The steady trend in increasing
competitive intensity for American manufacturers was
driven by underlying changes in technology that precip-
itated entry by new competitors and new modes of
competition among current competitors—that is, an
increase in the general dynamic resourcefulness of U.S.
manufacturing industries.

The preceding argument suggests a steady, almost
lincar increase in the dynamic resourcefulness of many
U.S. industries during the 1958 to 1991 span of the
study, a linear trend that was itsclf driven by the
effectively linear increase in the underlying determi-
nants of dynamic resourcefulness: transactor dy-
namism, knowledge base, and entry conditions. The
exogenously generated increase in dynamic resource-
fulness caused a hypercompetitive shift from static to
dynamic competition over the time period. Hence, a
simple linear time trend interacted with key variables is
used as a proxy for the general intertemporal increase.
Over the time period of the study, shared factors for all
firms in the industry (such as prices) would have steadily
smaller impact on firm performance. At the same time,
the rivalry-value relationship would flatten and in the
extreme become an inverted-U. Finally, the intra-
industry variance for performance would increase over
time. Formal hypotheses for each main effect follow.

H3. The relationship between the average growth in
firm stock market value and escalating rivalry is monoton-
ically negative for the early years of the sample, but over
time shifts to an inverted-U n later time periods.

H4. The intra-industry variance of stock market growth
for firms in an industry increases over time.

These hypotheses are summarized in Table 1.

Hypercompetitive Behaviors

A final determinant of dynamic resourcefulness for an
industry is the instruments through which rivalry is
expressed. Rivalry may occur through price wars, mar-
keting wars, new product development wars, and so on.
All of those instruments of rivalry produce static ef-
fects on cashflows, and thus challenge the firm. The
real issue. however, is how readily each of the quite
different instruments (or arenas) of rivalry produces
dynamic effects through creation of new strategic as-
sets.” Contrast, for example, the consequences of an
industry war in new product development with the
consequences of a sharp increase in the price of a key
raw material. Both developments reduce short-term
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cashflows (static effects) and challenge firms. Yet new
product development by its very nature is much more
likely to generate new strategic assets that will help
firms cope with the challenge over the long term.
Similarly, contrast the consequences of a competitive
invasion by foreign firms through imports and an inva-
sion by the same firms through local transplants estab-
lished by direct investment. Again, both devclopments
challenge established local firms and producc negative
static effects for them. Yet studies by Porter (1990a)
for a variety of industries and Thomas (1994) for the
global pharmaceutical industry demonstrate that firms
learn far more rapidly from localized rivalry. Nearby
rivals, competing under the same general conditions,
learn readily from each other. Imports come from
rivals obscured by geography, culture. language, and
other profound differences of the competitive environ-
ment that impede learning and other dynamic re-
sponses.

Both the intertemporal and cross-sectional effects
discussed previously vary by the instrument of rivalry.
Some instruments are a common experience of all
firms in the industry (such as price levels). Those
shared instruments will have a steadily smaller effect
on firm values over time because of the hypcrcompeti-
tive shift, will be unlikely to have an inverted-U rela-
tionship with value, and will be associated with lower
intra-industry variance in firm stock market perfor-
mance. Other instruments are by their naturc much
more firm specific (such as new product launches) and
will have opposite effects. The most important tirm-
specific instruments are the marketing and R & D ex-
penses that are aggregated in SGA (selling. general,
and administrative expenses). Hence:

H5. The impact of changes in industry shipments and
industry prices on changes n average firm stock market
values declines over time.

H6. Increased rivalry in unit-SGA expenses is likely to
have an inverted-U relationship with average increases in
firm stock market performance, whereas increased rivalry
in prices or in unit-CGS (cost of goods sold) 1s more
likely to retain a monotornucally negative relationship.

H7. The impact of growth in industry shipments and
industry prices on the intra-industry variance in stock
market performance across firms is negative.

H8. The impact of growth in unit-CGS and unit-SGA
on the intra-industry variance in stock market perfor-
mance across firms is posiiive.

Again, these hypotheses are summarized in Table 1.

Orcanization Science/Vol. 7, No. 3, May—-Junc 1996

Summary

The theory for this study is restated and extended in
Figure 6. An industny undergoes a hypercompetitive
shift when exogenous changes in technology make the
industry more dynamically resourceful, by making the
creation of new strategic assets easier. The more rapid
creation of new strategic assets is accompanied by the
more rapid depreciation of older ones. These exoge-
nous changes in technology are expected to have three
impacts, as indicated in Figure 4. Only the last two are
examined formally in this study (denoted by double
arrows). First, there will be an increase in rivalry
through emergence of new competitors, the develop-
ment and deployment of new instruments (or arenas)
of rivalry, and increased use of old instruments. Sec-
ond, there will be an increase in the variance of perfor-
mance across firms in an industry. Third, the effect of
rivalry on the expected value of firms will change from
an unambiguous negative association to an inverted-U.
As a final effect. these changes in the industry will
force changes inside the firm itself, as it reorganizes to
adapt to its new competitive environment. Reorganiza-
tion refocuses the firm from intense exploitation of old,
given strategic asscts toward a new goal of ever more
rapid creation of new strategic assets. Internal reorga-
nization is perhaps the most critical step in the realiza-
tion of dynamic benefits from rivalry.

Figure 6 Summary of Theory
Exogenous Change- 1
Increase 1n dynamic Resourcefulness |
- Related transactots become more dynamuce and sophisticated
- Technology base becomes more dynamic and diverse
| - Entry cost and mimimum efficient scale fall
Increase in Increase in —i Change in
Rivalry Intraindustry ! Value-Rivalry
Performance { Relationship
New compeulors, .
Variance
new instruments
of nvalry, greater C LIV Emergence of
use nfé;mlm r WOIT‘pcll . . mverted-U
S g advantage moves relauonship
mstruments mside the firm !
L

Organizational Change

Focus of orgamizatiod moves from exploitation of
established, histonc strategie assets toward
i creation of new strategic assets
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Method

Sample and Data Sources

Data for this study are pooled cross-section time-series.
Individual observations are single 4-digit SIC manufac-
turing industries in single years during 1958 to 1991.
Table 2 provides an overview of the data with descrip-
tive statistics and variable correlations. Variable defini-
tions and sources are summarized in Table 3. Data
were drawn from four sources. First, industry changes
in sales, prices (wholesale price indices), and sales per
worker (productivity) were taken from the excellent
NBER (National Bureau of Economic Research, Cam-
bridge, MA) dataset maintained by Wayne Gray, of
NBER and Clark University. The importance of the

NBER data is that they are consistent over the various
changes in SIC definitions during the three decades.
The NBER dataset spans the years 1958 to 1991 and
thus provided the time limits for the study. Second,
average industry changes in stock market values, in
unit cost of goods sold (CGS), and in unit selling,
general, and administrative expenses (SGA) were drawn
from two versions of Standard & Poor’s Compustat.
Firms are linked across the two Compustat datasets by
cusip-code (a six-digit numerical identifier). Third,
changes in concentration ratios and import /sales ratios
were taken from Salinger (1990). Finally, unlike all
other data which vary by both industry and year, data
for industry features used as proxies for industry dy-

Table 2 Data Overview: Sample Attributes, Descriptive Statistics, and Variable Correlations

1-Year
Growth

Sampie Attributes Rates
Number of raw data points (firm/ year) 60,960
Number of observations (industry / year) 6,682
Total number of years 33
Average number of firms per industry g1
Average number of industries per year 202
Descriptive Statistics
(Mean at left, standard deviation at nght) 1-Year

1 In(grow(Stock Market Value)) 124

2 In(grow(industry Shipments)) 026

3 In{grow{Unit Cost of Goods Sold)) 003

4 In(grow(Unit Selling & Administrative Costs)) 020

5 In(grow(Wholesale Price Index)) 040

6 In(grow(Shipments per Worker)) 023

7 In{grow(4-Firm Concentration)) 011

8 Percentage Final Demand to Consumers

9 Percentage Inputs from Raw Materials
10 Percentage Workforce Professional

10-Year
Growth
Rates
26,386
4,648
24
57
194
10-Year
370 986 902
103 253 369
043 010 114
095 116 245
054 472 281
065 227 217
032 — 040 505
1413 204
030 107
076 056

(Vanable numbers immediately above, one-year correlations

Variable Correlations at bottom left of matrnix, 10-year correlations at top right of matrix)
1 2 3. 4. S. 6. 7. 8. 9. 10.

1. 04 — 23%* 05%* 02 09** 00 07%* 06™* 07**
2 - 02 - 00 — 12%* — 38** 3g** 08** - 02 - o77* 18%
3 — 15%* - 02 —- 25%* - 00 02 02 - 01 - 02 04**
4 — 04* — 12%* 00 02 — 07%* — f2%* - 02 01 00

5 02 — 25%* 00 03* — B5*= 03* — 10** -.01 — 05%*
6 04 * Bo¥* —~ 06%* — Q9** — 3o%* 05* 19** 07* 18%*
7 01 01 - 01 00 01 01 — 04* - 03 — 04**
8 01 - 01 - 01 00 - 03* 05*~ 02 08** —32%=
9 — 00 - 02 - 00 02 — 02 02 05 08** — 20**
10 03* 06™* - 00 - 00 - 02 06** 03* — 23%* — 20%
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Table 3 Variable Glossary

Functional Forms
grow(X,)

in(grow(X,))

Computation and Sources
Stock Market Value

Shipments

Prices (PPI)
Unit-CGS

Unit-SGA

Productivity

Ratio of vanable X in year t to either X in year (t - 1) for one-year changes or to X in year (¢t — 10) for
10-year changes
Natural logarithm of grow(X,)

For each firm, stock market value of common equity 1s computed as shares of common equity
outstanding times calendar year-end closing price Data for thiz vanable are dernived fromm Compustat
Values for 1974-1991 are taken from Compustat PC Plus. including rasearch (defunct; firms Values for
1958-1975 are taken from the Back Compustat tapes including the full coverage, PST, and research
flles Firms are matched across the two files by the 6-digit cusip code One-year and 10-year growth
ratios are computed for each firm, and the average 1s taken over al firms in the 4-digit SIC industry
Value of shipments in an industry deflated by the industry-specific wholesale price index taken from
the NBER database based on onginal Census data

Industry producer price deflator (PPI) from the NBER database based on Census data

Unit cost of goode sold 1s the ratio of cost of goods sold to sales for each firm This vanable has the
same computation method and source as stock market value

Unit seling general and administration expense 1s the ratio of SGA expense to sales for each firm This
variable has the same computation and source as 1:nit-CGS

Constant dollar shipments divided by number of workers in the industry from the NBER database

based on Census data
Concentration
Imports
Consumer

States for 1987 only
Raw Matenal

Professional
1989 only

Four-firm concentration ratio, taken from Salinger (1990)
Ratio of imports to industry shipments, taken from Salinger (1990)
Ratio of consumer demand to total demand, taken from the Annual input-Output Tables of the United

Ratio of inputs frorm agriculture and mining to total mputs  taken from the Annual input-Output Tables of
the United States ror 1987 only
Percentage of workers in an industry that are professional, taken from: the Current Population Survey for

namic resourcefulness were taken for a single year,
1987. From the Annual Input-Output Tables for the
United States, for each 4-digit SIC, data were taken for
the proportion of final demand due to consumers (as
opposed to business or government demand) and for
the proportion of inputs that are raw materials (from
agriculture and mining). From the Current Population
Survey, data for each 3-digit SIC were taken for the
proportion of workers in an industry that are profes-
sional. The variable glossary in Table 3 gives further
details of variable definition.

Operationalization

Most variables are of the form of one-year and ten-year
growth rates: In(X,/X,_,) for one-year growth and
In(X,/X,_,,) for 10-year growth. For the one-year
changes data run from 1959 to 1991, as the first year of
data is lost in computing the growth ratios. For the
10-year changes data run from 1968 to 1991. as the first
ten years of data are lost. For the one-year changes,
static competition is expected to prevail; too little time

OraGanizaTiON Science/Vol. 7, No. 3, May—-June 1996

elapses in a single year to allow the benefits of chal-
lenge and of technical evolution that would offset the
current cashflow impacts of greater competition. For
the 10-year changes, whether static or dynamic compe-
tition prevails is an empirical equation.

To allow for the hypothesized secular trend, key
variables are interacted with (year-59) for the one-year
changes and (year-68) for the 10-year changes. All
estimation includes fixed effects for years (binary vari-
ables included for each year). The coefficients for the
year binary variables are not of interest and are not
reported.

To allow for nonlinearity that creates an inverted-U,
the regressions are specified in the following form:

In(Y)y=a+ *In(X) - y*X.
That functional form implies that as X increases, Y
initially increases and reaches a maximum when X =

(—B/y). If the signs for 8 and vy are reversed, then Y
is a minimum at X = (—/v).
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Estimation
The two key regression specifications follow.

In(SMV,/SMV,_ )
= «, + «, In(Ship,/Ship,_,)

+ a, In(Unit_CGS, /Unit_CGS, _ )
+ a; In(Unit_SGA, /Unit_SGA,_ )
+ e, In(PP1,/PPI1,_,)
+ B, In(Ship,/Ship, ;) #(t — 59)
+ B, In(Unit_CGS, /Unit_CGS,_, ) = (t — 59)
+ B5 In(Unit_SGA,/Unit_SGA,_ ) (1t — 39)
+ B, In(PPL,/PPI,_ ) *(t — 59)
+ v,(Ship,/Ship,_,)
+ v,(Unit_CGS, /Unit-CGS, _,)
+ y5(Unit_SGA ,/Unit_SGA, )
+ v(PP1L,/PPI,_))
+8,(Ship,/Ship, ;) #(t — 59)
+ 8,(Unit_CGS, /Unit_CGS,_ ) = (t — 59)
+ 6;(Unit_SGA ,/Unit_SGA,_ )~ (t — 59)
+ 8,(PPI,/PPI, )« (t — 59). (1)

In(SMV,/SMV,_ ;)

= a, + «, In(Ship,/Ship,_,,)

+ a, In(Unit_CGS, /Unit_CGS, _ ;)
+ a; In(Unit_SGA, /Unit_SGA, )
+ a, In(PPIL,/PPI,_,,)
+ B, In(Ship,/Ship,_,,) =(r — 68)
+ B, In(Unit_CGS, /Unit_CGS, _ ;) = (¢t — 68)

+ B, In(Unit_SGA,/Unit_SGA, ,0)+(f — 68)
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+ B, In(PP,/PPL, ) (1 — 68)

+ v,(Ship,/Ship,_ )

+ v-(Unit_CGS, /Unit_CGS, _,, )

+ v,(Unit_SGA,/Unit_SGA, ;)

+ v(PPL/PPL,_ ;)

+8,(Ship,/Ship, ) * (1 — 68)

+ 8,(Unit_CGS,/Unit_CGS, ;) +(t — 68)

+ 8,(Unit_SGA, /Unit_SGA, ;) (¢ — 68)

+ 8,(PPL,/PPI,_,, ) * (1 — 68). (2)
Estimates for Eqs. 1 and 2 are reported in Tables 4
and 5, respectively. If there is no inverted-U (HI, H3,
and H6), then the y and & scts of coefficients will all
be zero. If there is no time trend (H5), then the 8 and
O sets of coefficients will all be zero. Note how the
relationships between value and the four instruments
of rivalry vary over time. For example, from regression
Eq. 2. in 1968 at the start of the sample, the relation-

ship between stock market value (SMV) and rivalry in
unit SGA (selling, general, and administrative costs) is:

In(SMV,/SMV, ;)
= a5 In(Unit_SGA, /Unit_SGA,_ ;)
+ y,(Unit_SGA , /Unit_SGA,_,,). (3)

By the end of the sample period in 1991, the relation-
ship is:

In(SMV,/SMV, _ )
= (s + B, #23)In(Unit_SGA, /Unit_SGA,_,,)
+(y; + 8,-23)(Unit_SGA, /Unit_SGA, ,,).
(4)

as 23 ycars have elapsed since 1968. Because of the
proliferation of coefficients in the specification, we
interpret the appropriate relationships by plotting them
at the start (1968} and end (1991) of the sample. In
other words, we plot the curves given by Eq. 3 and 4.

The estimation for the study is complicated by the
hypothesized changes in variances (H2, H4, H6, and
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Table 4 Mean Regressions, Basic Variables, One-Year Table 5 Mean Regressions, Basic Variables, Ten-Year
Growth Rates, 1959-1991 Growth Rates, 1968-1991
Without With Without With
Nonlinzarnty Nonlinearity Nonl earnty Nonlinearnty
Variable Varable Variabtle Variable
Basic Interacted Basic  Interacted Basic Interacted Basic Interacted
Vanable with Time  Vanable with Time Varable withTime Varnable with Time
Intercept 18** - 06 Intercept 86** —406**
(4 50} (- 07) (17 46) (—598)
In{grow(Shipments)) 66**  — 014%* 81** —- 021 in{grow(Shipments)) 72%*  — D11** 57** - 012
(702)  (~423) (356) (-171) (1255) ,~538 (760) (~-117)
grow(Shipments) - 23 002 grow(Shipments) 02 - 002
(- 91) (45) (66) (91)
in(grow(Unit-CGS))  —1 37** 001 -251 -051 In(grow(Unit-CGS))  —122%*  — 027** —1051** 217*=
(-9 49) (51) (-91) (-111) (-849) [-351) (-691) (417)
grow{Unit-CGS) 94 014 grow(Unit-CGS) 694%*  — 157**
(47) {103} (496) (-794)
in(grow(Unit-SGA)) - 55**% - (002 —133*%* 004 In{grow(Unit-SGA)) - 35** - 012 —211%* 239**
(-5 66) (~ 52) (—280) (.67) (-366) (- 52 (-919) (812)
grow(Unit-SGA) 55 ~ 004 grow(Unit-SGA) 135** - 186**
(92) (-.79) (500) (-958)
In{grow(Price)) 93**  — Q21** 1 03** - 033 In{grow(Price)) g3**  — 050** 64* —~ 105**
(656) (-377) {9 48) (-173) (684) -508) (206) (-5.63)
grow(Price) - 07 - 04 grow(Price) 63**  —~ 014
(— 44) (- 76) (4150 (- 97)
F-Tests 9 20** null hypothesis 1 57 null hypothesis. F-Tests 7 65%* nulthyoothesis 17 61%* null hypothesis
coefficients for 4 time coefficients for 8 coefticients for 4 time coefficients for 8
interaction terms = 0 nonlingar terms = 0 interaction terns = 0 nonhinear terms = 0
Pseudo-R? 56 56 Pseudo-R? 35 41
Observations 5364 5364 Observations 3520 3520

Notes Dependent variable i1s Inigrow{SMV)), SMV denotes stock
market value T-statistics are given parenthetically Regressions n-
clude a full set of binary vanables for years. though these binary
coefficients are not reported Estimation technique 1s pseudo-maxi-
mum likelhood. estimates of the variance relation are in Table 6
Significance levels: *™ at 1-percent, * at 5-percent

HS). Ordinary least squares analysis assumes that vari-
ances across observations are uniform. Yet four of the
hypotheses are precisely that variances differ over time
(an increasing secular trend), across industries (being
higher in more resourceful industries), and across in-
struments of rivalry (being lower for shared instru-
ments such as prices and higher for heterogenous
instruments such as SGA expense). At the minimum
we have a rich heteroscedasticity problem. Even more
fundamentally. however. we expect the mean and vari-
ance of performance across industries to be positively
correlated, as both increase with a hypercompetitive
shift. Thus the dependent variables cannot be normally

OrGanizatioN Science/Vol. 7, No. 3, May-June 1996

Notes Dependent variabie 1s In{grow(SMV)), SMV denotes stock
market value T-statistics are gnen parenthetically Regressions in-
c'ude a full set of binary vanabies for years, though these binary
coefficients are not reported  Estimation technique 1S pseudo-maxi-
mum likelihood estmates of the vanance relation are in Table 6
Significance levels ** at 1-percent, * at 5-percent

distributed, as variances do not depend on the mean
for normally distributed variables.

Appendix A gives the estimation procedure in full
detail. It is sufficient here to say that the mean and the
variance regressions are estimated together. so that the
estimated variances can be used to correct for the
non-uniform and non-normal nature of the dependent
variable. The estimated variance regressions are re-
ported in Table 6.

A final estimation issuc is how to allow industry
dynamic resourcefulness variables to alter the func-
tional shape of the value-rivalry relationship. By this
point, with time trends, nonlinearity, and non-normal
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Table 6 Variance Regressions

One-Year Ten-Year
Growth Rates Growth Rates
19591991 1968 - 1991
Without With Without With
Non- Non- Non- Non-
linearity Iinearty  linearty  linearity
Intercept —-531 -533 -2 30 —244
(-2360) (-2351) (—424) (-545)
Predicted Value 150 133 25 27
of Industry Mean (523) (4 79) (277) (247)
Number of Firms - 05 - 05 — 04 -- 04
N Industry (=9100 (=977) (-803) (-728)
Year 014 014 021 023
(4 22) (4 09) (362) (3 93)
In{grow(Shipments)) - 84 - 95 12 13
(-263)  (=297) (95) (107)
In(grow(Unit-CGS)) 507 556 320 217
(3 55) (4 56) {7 60) (329)
In{grow(Unit-SGA)) 60 43 56 79
(99) (73) (311) (4 44)
In{grow(Price)) -219 —-178 -9 - 86
(-380) (-331) (-627) (-551)
Percent Final 03 03 09 05
Demand Consumer (45) (61) (108} (76)
Percent Supply - 20 - 13 12 31
Raw Matenals (=199 (—1286) (113) (214)
Percent Workforce 82 81 67 67
Professional (367) 372) (291) (2 78)
In(Grow(Shipments 25 17 76 68
per Worker)) (92) (59) (5 45) (5 75)
IN(Grow(4-Firm - 01 - 03 - 12 — 14
Concentration)) (— 47) (-67) (—281) (-198)
Observations 5344 3506
Source of Coefficients Table 4 Table 5

Used for Estimation

Notes For estimation procedure, see statistical appendix 7-statistics
in parentheses Dependent variable 1s In(residual®** 2) residuals taken
from the indicated table

errors, the estimation verges on being overly complex.
Rather than proliferate additional coefficients for in-
dustry variables, we can apply the following more
straightforward procedure. Because greater dynamic
competition and industry dynamic resourcefulness are
expected to be present mostly in recent years, we will
examine only the 10-year growth rates for the last
one-half of the sample. growth rates ending in 1980 to
1991. The expected most likely source of nonlinearity is
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the value-SGA rivalry relationship. We therefore esti-
mate the following regression equation for the mean
10-year growth rates during those last 11 years.

In(SMV,/SMV,_,,)
= a,"SHIFT + «, In(Ship,/Ship,_,,)
+ a, In(Unit_CGS,/Unit_CGS,_,, )
+ a; In(Unit_SGA, /Unit-SGA,_,, )*SHIFT
+ a, In(PP1,/PPI,_,,)
+ v,(Unit_CGS,/Unit_CGS,_,,)
+ ,(Unit_SGA, /Unit_SGA,_,, )*SHIFT

+ v(PPL,/PPI,_ ) (5)

SHIFT = 6," In(grow(Shipment)) + 6, Consume
+ 6,* Raw_Material + 6," Professional
+ 6 In( grow(Shipment per Worker))
+ 6," In( grow(4-Firm Concentration)).

That specification allows for greater or less estimated
nonlinearity in the impact of SGA rivalry on value, per
Figure 3. The results are reported in Table 7. The shift
term estimation included a variable for growth of the
import-sales ratio for the industry. Unfortunately, be-
cause of the limitations of U.S. government data col-
lection, import values are missing for some 30 percent
of sample observations. The import variable proved
insignificant in every specification tried, and was there-
fore ultimately excluded from estimation. Because we
do not expect any effect of imports (as discussed in the
preceding subsection on hypercompetitive behaviors),
and because so many observations lack import data,
the results with the import variable are not reported.

The cstimation approaches used to test each of the
eight hypotheses are summarized in Table 1. Estima-
tion results are reported in the next section.

Findings

The empirical findings are summarized in Table 1 and
reported for the one-year growth rates in Tables 4 and
6 and for the 10-year growth rates in Tables 5 and 6.
Recall that regressions for the mean and variance of
growth in stock market value for firms in an industry
are estimated together. The dependent variable is
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Table 7

Regression Results, Industry Factors

Shift Value-Rivalry Relationship

Ten-Year Growth Ratios, 1980-1991

Basic Relationship

Shift Parameters

in(grow{Shipment)) 51*  nigrow(Shipment)) 53
(8 22) (1.36)
in(grow(Unit-CGS))  —138**  Percent Final 45%*
(-611)  Demand Consumer (277
grow(Unit-CGS) 78**  Percent Supply - 13
(2 84) Raw Materials (- 64)
In{grow(Unit-SGA)) 55**  Parcent Workforce 125%*
(375) Professional (337
grow(Unit-SGA) — 77%* In(grow(Shiprments 34%*
(~550) per Worker)) (4 02)
In{grow(Pnce)) ~1.05%* In(grow(4-Firm - 13*
(-~351)  Concentration Ratio)) (~2 04)
grow(Price) 7
(5 45)
Pseudo-R? 44
Observations 1560

Notes the dependent vanable is In{grow(SMV)), where SMV indi-
cates stock market value, regressions include a full set of binary
variables for years, coefficients for these binaries are not reported
Estimation technigue Is pseudo-maximum likelihood, estimates of the
variance regression are not reported Significance levels ** at 1
percent, * at 5 percent

In(grow(SMV)) in regressions for Tables 4 and 5, where
SMV stands for stock market value and In(grow(-))
gives the natural logarithm of the one-year or 10-year
growth rate. The dependent variable for Table 6 is the
natural logarithm of the squared residuals from the
associated mean regression of Table 4 or 5. Again, for
details of the statistical procedure, see Appendix A.

Hypercompetitive Industries

The cross-sectional differences across industries in the
nature of competition are largely as expected. Under
HI1, seven industry factors were examined for their
impact on the value-SGA rivalry relationship, the rela-
tionship most expected to trigger hypercompetition.
Results are reported in Table 7. One of those factors,
imports, was not expected to effect the relationship,
and in fact did not. Results with the import variable
are not reported. Of the six remaining factors, four
performed well: the percentage of final demand from
consumers {a proxy for the inelasticity of demand), the
percentage of the workforce that is professional and
the 10-year productivity growth (both proxies for the
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technological base), and the 10-year growth in concen-
tration (an inverse proxy for ease of entry). A fifth
variable, {0-year growth in industry shipments (a proxy
for dynamism of demand) was correctly signed but
insignificant. That outcome may be due to the fact that
In{grow(Shipment)) alreadv appears in the basic rela-
tionship, as well as in the shift term; further, the
10-year growth in shipments and 10-year growth in
productivity are correlated at the .50 level—not highly.
but perhaps enough to mask the true effect of growth
in sales. The raw materials variable (an inverse proxy
for sophistication of supply) did not perform well.

Under H2. six industry factors were examined for
their impact on the intra-industry variance of stock
market growth. Results arc reported in Table 6. By far
the best-performing measures are those for the knowi-
edge base of the industry: percentage of the workforce
that is professional and the growth rate of labor pro-
ductivity. The market structure variables are mixed.
Increases in concentration are associated with de-
creased variance, as expected. As import data were
missing for almost 30 percent of the sample and the
import variable was not statistically significant when
used, the specifications including imports are not re-
ported. The demand/supply variables contribute little
to explanation of differences across industries in inter-
nal variance of performance.

Hypercompetitive Shift

The intertemporal shifts between 1958 and 1991 in the
nature of competition are largely as expected. Under
H3, the value /SGA-rivalry relationship was expected
to be monotonically negative for the one-year growth
rates and to shift from monotonically negative to an
inverted-U for the 10-year growth rates. Results are
reported in Table 4 for the one-year growth rates and
Table 5 for the [0-year growth rates. The findings in
Table 5 are plotted in Figure 7. First, there is no
relevant nonlinearity in the findings in Table 4 for the
one-year growth rates. Specifically, if we formally test
the null hypothesis that all eight nonlinear coefficients
(the y and & sets of coefficients in Eq. 1) are all equal
to zero, we can not reject this hypothesis at the 5
percent level. That result is expected, as a single year is
arguably too short a period for the dynamic effects that
cause noniinearity to be realized.

Turning to the 10-year growth rates and the nonlin-
ear relationship reported on the right of Table 5, we
find that most of the coefficients allowing for nonlin-
earity are highly significant. Interpretation of the non-
linear findings is difficult by simply looking at Table 5.
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Figure 7 Effect of Rivalry in Unit-SGA on Mean Growth in Firm Value (SMV)
Factor Times Base Growth In SMV
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Finding an inverted-U relationship requires not only
an appropriate pairing of coefficient signs, but also an
appropriate distribution of the independent variable
around the maximum. For example. if all observations
are on the left of the estimated inverted-U maximum,
we have merely found a concave, positively sloped
relationship. To assist in interpretation of the findings,
the estimated value-rivalry relationships for unit-SGA
costs are plotted in Figure 7, which gives the estimated
relationship in 1968 and the subsequent relationship in
1991. In 1968, the value-SGA-rivalry relationship is
monotonically negative for more than 95 percent of the
sample, consistent with static competition. In 1991,
however, we have a true inverted-U as expected for
dynamic competition. Note that industries with no
change in unit-SGA have a value of 1.0 for the 10-year
growth rate in unit-SGA. As shown in Figure 7, those
median industries perform significantly better than ones
with much lower or much higher SGA growth.

For H4, the hypothesized positive secular trend for
intraindustry variance in performance is strongly docu-
mented in Table 6. As reported, the coefficient on the
linear-time variable has a positive significant estimate.

Hypercompetitive Behaviors

As hypothesized, ditferent competitive behaviors differ
sharply in impact. Under HS5, the impact of escalations
in shipments and in prices becomes steadily lower over
the sample period. In Table 4 for the one-year growth
rates, the time-trend coefficients (the Bs of Eq. 1) are
highly significant and negative for shipments and out-
put prices. By 1991. the effect of those two variables on
the mean industry valuation growth, though still posi-
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2 & 3 Quartile, 1968
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tive, is markedly lower. Clearly, the “shared assets” of
industry sales and industry price have much less impact
today than in 1950s, even on a one-year growth basis.
Note that there is no significant change over time in
the impact of unit cost of goods sold (CGS) or unit
selling, general, and administrative costs (SGA). The
comparable coefficients for the 10-vear growth rates
are reported in Table 5 and show similar results, with
one important difference. This difference arises from
the estimated value-price rivalry relationship in 1991,
at the end of the sample period. In Table 4, the
estimated effect of price changes is positive and signifi-
cant in 1991; in Table 5, the estimated effect of price
changes becomes negative after 1983, and is negative
and significant by 1991.° Given that a positive value-
price rivalry relationship is at the core of the Five
Forces model, which is one of the most prominent in
strategic management, this result is unexpected and
perhaps even startling.

Under H6, escalations in SGA expense are much
more likely to trigger dynamic competition than other
competitive behaviors. To assist in interpretation of the
findings, the estimated value-rivalry relationships for
unit-SGA, unit-CGS, and the producer price index are
plotted in Figures 7. 8, and 9 respectively. Each figure
shows the estimated relationship in 1968 and the sub-
sequent relationship in 1991. For rivalry in unit-CGS as
plotted in Figure 8. the estimated relationship is mono-
tonically declining for virtually all sample observations,
both in 1968 and in 1991. However, for rivalry in
unit-SGA, the findings are quite different. By 1991, we
have a true inverted-U as expected for dynamic compe-
tition. Finally, the value-price rivalry relationship is
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Figure 8
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plotted in Figure 9. Here we see a shift from a mono-
tonically increasing relationship in 1968 to one that is
monotonically declining in 1991 for more than 95 per-
cent of sample observations. The “nonlinear’ results
for prices on the right of Table 5 are thus really not so
different from the “linear’ results on the left.

Under H7 and H8, we expect asymmetries in the
impacts of various instruments of rivalry on the intrain-
dustry variance in stock market growth. The results are
reported in Table 6. Industries with rapid growth in

Figure 9
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firm-specific instruments such as rivalry in CGS and
SGA are associated with higher intraindustry variance.
Industries with rapid growth in shared instruments
such as prices and shipments have lower variances
(though shipments have no cffect for the 10-year growth
rates).

Conclusion
This study has pulled together arguments from a vari-
cty of sources to assert that a hypercompetitive shift

Effect of Rivalry in Price on Mean Growth in Firm Value (SMV)

I

2 2.5 3
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has occurred for the American economy. The study
theory is drawn from the structure-conduct-perfor-
mance paradigm (Bain (1959) through Porter (1979,
1980)), from the literature on firm networks and dy-
namic competition (Marshall (1920) through Freeman
(1993), Porter (1990), and Thomas (1994)), from the
traditional Schumpeterian studies of industrial eco-
nomics (notably Scherer (1967)), from the recent steam
of neo-Schumpeterian research (including Levin,
Cohen and Mowery (1985), and Levin, et al. (1987)),
and from D’Aveni’s (1994) important monograph on
hypercompetition. While D’Aveni initially identified the
hypercompetitive shift, the present study spelled out
theoretically what the shift entails, ties the theory to
underlying literatures, and empirically verifies that the
shift is generally present among some 200 industries of
the U.S. manufacturing sector.

The study theory is summarized in Figure 6. The
dynamic resourcefulness of the average industry in the
U.S. manufacturing sector has steadily increased. Fun-
damental exogenous changes in the underlying tech-
nologies for commerce have made the creation of new
strategic assets significantly easier. The inescapable
flip-side of more rapid creation of new strategic assets
is the more rapid depreciation of older, established
strategic assets. Thus, the increase in dynamic re-
sourcefulness triggers a hypercompetitive shift, from
static to dynamic competition. That shift entails greater
competitive rivalry (not examined here), greater vari-
ance in competitive outcomes, and the rise of an in-
verted-U for the value-rivalry relationship.

The empirical findings document the existence of
the hypercompetitive shift in multiple and consistent
ways.

« Shared aspects of competition in an industry, such
as industry prices and industry demand growth. are
shown to be much less important for firm performance
today than in the 1960s, only 30 years ago. Despite the
academic prominence accorded by certain models to
the role of high prices as a source of corporate success,
by 1991 industry prices had an estimated minimal and
in some cases even negative relationship to long-term
firm performance.

« For rivalry in SGA-costs, the value rivalry relation-
ship is shown to have shifted from a monotonic decline
expected under static competition to an inverted-U
expected under dynamic competition. SGA expense,
encompassing marketing and research activities, is the
instrument of rivalry most likely to be associated with
the creation of new strategic assets.

« Industries with a stronger knowledge base, more
dynamic related transactors, and easier conditions of
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entry are more associated with hypercompetitive shift.
The strongest evidence is for the technology base of an
industry.

« The within-industry variance of firm performance
is increased by dynamic competition: over time, across
rivalry instruments, and across the industry factors.

The second and third sets of findings suggest the
particular importance of knowledge base in triggering
the hypercompetitive shift. They suggest that of
D’Aveni’s four arenas of competition, his knowledge
arena is by far most likely to be associated with dy-
namic competition. Again, comparison of Figures 7, §,
and 9 shows the unique importance of the knowledge
arena.

The strategic implications of the findings are that
the basis of competitive advantage for contemporary
firms has moved steadily away from in the “‘shared
assets” of common features in an industry toward
unique firm-specific aspects of innovation. Correspond-
ingly, the focus of internal organization for firms has
shifted from thorough exploitation of given strategic
assets toward new organizational forms that facilitate
the creation of new strategic assets. With the rise of
the resource-based view of the firm, the strategic man-
agement profession seems to have intuitively sensed
and anticipated that fundamental shift, though it has
not yet fully recognized the implications of constant
resource competition, erosion, and recreation.

The study is only a small start toward the necessary
empirical studies of hypercompetition. In a period when
American firms have radically altered their strategies
and organizations to shift from static to dynamic com-
petition, much of American academe remains mired in
models that are valid only under static competition. [t
is time for researchers who study strategic management
to join American firms with our own hypercompetitive
shift.

Appendix A. Statistical Method

The growth rate of stock market value for firms in an industry
(denoted Grow(SMV)) 1s a random vaniable with a highly nonnormal
distribution. First, the growth rates are skewed. with most firms
achieving moderate growth and small number of firms achieving truly
enormous growth. Second, the variance of the random varnable 1s
heteroscedastic. And third, the means and variances of realizations
are positively related. An industry in which firms undergo moderate
growth will have low variance in Grow(SMV), whereas industries n
which firms undergo spectacular growth wiil have great volatility.
Therefore, the relationship between Grow(SMV) and rivalry cannot
be estimated by ordinary least square techmques, as OLS presumes a
uniform normal distribution Further, were the relationship to be
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investigated by maximum hkehhood techmiques. a potentially com-
plex density function would be specified

Not only are maximum likelihood techniques cumbersome. but
the need to choose an explicit density function poses risks of mis-
specitication  For example, GrowtSMV) might intiallv be regarded
as distributed gamma. where variance is proportionally related to the
square of the mean. Yet the gamma density function cannot be
expressed in closed form, and thus maximum lihelihood estimation
would require cumbersome numerical ntegration. Further. the
gamma distribution requires that the vanance of Grow(SMV) be
exactly proportional to the square of the mean of Grow{SMV), a
strong assumption. The varance of Grow(SMV) mught instead be
regarded as proportional anly to the mean, rather than s square
Yet the classified distribution retlecting such linear proportionality 1s
the Poisson, whose density 1s for discrete distributions. not continu-
ous random variables such as Grow(SMV). Hencee, there 1s a trade-
off. On the one hand we might specify simpler densitics (such as the
unmoditied exponential. a closed-form member of the gamma tannly)
with associated hkelithood functions, but simpler density tunctions
pose risks of msspecification, and the resulting maximum likelihood
estimates will be inconsistent. On the other hand, we nught speaity
modified classical densities for Grow(SMV) with associated likeli-
hood functions that are extremely complex and cumbersome to
estimate.

The use of quasi-lkelithood and pscudo-likehhood  techniques
vastly reduces the force of this tradeoff. With those methods, we do
not specity the density function for Grow(SMV), but only the rela-
tionship between the means and varniances of the dependent variable.
If that specification 1s vahd, the resulting estimates are consisient
and asymptotically normal (Carrol and Rupert 1988). The estimates
are convemently obtamed through iteratively weighted nonlinear
feast squares, using standard routines. When the exact relationship
between the mean and variance of the dependent variable 18 known
and weighted least squares are 1terated to convergence, the resulting
estimates are called maximum quasi-likelthood estimates (McCullagh
and Nelder 1983, Carroll and Rupert 1988). When the cxact mean-
variance relationship 1s unknown. with parameters of some fune-
tional mean-variance relationship to be estimated. the lully terated
weighted least squares estimates are called maximum pseudo-likeh-
hood estimates (Carroll and Rupert 1988), Thus, surprisingly ¢nough,
these techniques are at once less restrictive and less prone o
misspecification and at the same tme significantly easier to mmple-
ment than maximum likelihood cstimation.

Because the exact mean-vanance relationship 1s not known, and
indeed 18 a focus of study, we must use pseudo-likelthood techmques.
The mechanics of the pseudo-likelthood method are as follows. For a
given number A& of independently distributed random variables Y
with a vector of realizations y (and components v). we specity given
scalar tunctions M and 17 such that the expected value and variance
of each y 15

EV(v) = M(b) (Al)
Var(y) = o-V(M(b),a) (A2)

hl v .
where - is an unknown scalar dispersion parameter. where b is a
vector of p unknown parameters to be estimated, and a 1~ a vector of
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¢ unknown parameters It we knew the parameter vector a exactly.
we could directly use guast-likelihood estimation Here we must not
only estimate the parameter vector b tor the mean relationship in Al
but also the parameter vector a tos the vanance relationship in A2
FFor purposcs ot this studv. we turther specity M and 17 such that

IngEF(v)) = In( M(b)) = bx (A3)
In(Var(v)) -a, + ¢, In(M(b)) + qumm ~ay Year + cz

(A4)

where x 15 a vector ot p known independent covanates (ncluding
instruments ol rivalry). z s a vector of r < g known mdependent
covariates Gneluding mstruments of rivalry and mdustry resourceful-
ness proxies). and ¢ s a subvector of a with r parameters to be

estimated . When ¢, = 00 then ap = (0 15 consistent with a unit
normal distribution tor v a; = 1 s consistent with the Powsson
distribution, and a- = 2 15 consistent with the exponential distribu-

ton (agan, a closed-torm member of the gamma famuly).

To estimate the paramcters b and a we must first obtain start-val-
ues. OLS regression of cquation 1 an the text produces mitial
start-values tor the b vector Saving the residuals trom this OLS
regresston, squaring them  and using them as the dependent van-
ables in OLS estimation of F g 2 :in the text produces inital start-val-
ues for the a vector Sceond, usig those start-values. we form the
vartance tunction as m A3 and perform teratively weighted nonlin-
car least squares as follows

dependent variable v
M(b) (A%)
17V (M(b).a*)

regression function

wetghts.

Third, saving parameter estimates b, or equivalently saving the
results and predicted values M), pseudo-likelihood estimation
executes a second round ot ateratively weighted least squares to
obtain new estimates of the vanance function parameter vector a' as
follows,

mfes - b))
dp+a In(MEb®)) +usN
+a "Year + cz

dependent variable

regression function o (A6)

welghts 10

Because of the specification ol the vanance function. ordmary (un-
weighted. hnear) least squares can be used here. The sole problem
with that approach arises trom extremely good hts, whereby the
“dependent variable” in A6 becomes the loganthm of nearly zero
Such so-called “mliers’ are clearly visible on a diagnostic plot of
logarithm of the squared residuals against logarithm of the predicted
means. In the stady, roughly 15 (ot more than 5000) observations
were clear mhers, with the logarithm ot squared residuals having
value less than - 15 Those tew observations have been deleted in
vartance function estimations (only) ieported m Table 6. Finally, the
last two steps are repeated in theu entirety. with updated estimates
ot b and a, untl convergence 15 achieved
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Inference about the parameter vector b can be based on the
asymptotic coefficient standard errors and asymptotic t-statistics
reported in weighted least squares outputs of statistical packages
Carroll and Ruppert (1988) label that tactic ** Wald mference.” Infer-
ence about the parameter vector a 1s usually more complicated,
because of the dependence of the distribution of a on estimates of b
In the case where the intercept variance term a, is small, as 1t 1s
here, the complications are eased and the asymptotic t-statistics
reported from the OLS regressions employed in A6 may be used for
approximate Wald inference. Inference in the variance regression.
however, 1s not well established.

Appendix B. Limitations and Extensions of Empirical Findings
Several additional analyses were executed to test the limitations of
the study. The full results of the analyses are not reported, but the
approach and findings are described here.

DIVERSIFICATION. To examuine the impact of rivalry on individual
firms, and hence stock market values, we must match firms to
industries. For an undiversified firm, the matching 15 straightforward.
A diversified firm, however, operates in multiple industries, and
matching its performance with industry characteristics becomes prob-
lematic. As the degree of dwversification for American firms steadily
and markedly increased over the study period, some of the study
findings may be due less to a hypercompetitive shift than to a
downward secular trend 1n data qualty.

To discern the extent of the problem posed by diversification,
data from the Compustat Industrial Segment File were examined for
1989. Of the more than 6000 firms listed there, almost 75 percent
operated 1 only a single 4-digit SIC. For only 2 percent of those
firms (roughly 300) did the largest 4-digit business segment (SBU)
account for less than 50 percent of total corporate sales: for only 80
firms (1.3 percent) did the largest SBU account for less than 40
percent; and for only 15 firms did the largest SBU account for less
than 30 percent. Those very highly diversified firms are of course
among the very largest in the U.S. economy, so therr economic
mpact 1s much greater than that indicated by this simple
“headcount.” Nonetheless, the study employed unweighted averages
of firms in an industry, which precisely reflect the headcount. Hence,
diversification, which on a corporate-sales-weighted basis has a large
impact on the U.S. economy, had a small impact on the study

As a check on the reported empirical findings, the Compustat
data (covering the variables stock market value, unit-CGS, and
unit-SGA) werce recomputed after deletion of any firm that i 1989
had more than 20 percent of corporate sales outside its largest SBU.
From the preceding discussion, 1t 1s no surprise that the empirical
findings are virtually unchanged when even moderately diversified
firms are excluded from the analysis. This approach is hardly defini-
tive, as the roster of firms in 1989 1s not a complete roster of all firms
in the 1958 to 1991 period. Further, the diversification level for many
firms changed over time. Unfortunately, a complete SBU breakout
for all firms over the 33 years of the study 1s not available

VALUE RATIOS VERSUS VALUE LEVELS. The study examined the
growth in the levels of stock market values. This approach was taken
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because dynamic competition may well involve a tradeoff of lower
margins for higher growth that increases firm value. Nonetheless, 1t
1s useful to check whether the findings are still vahd when different
formulations of the dependent variable are used. Two new variables
were computed for each firm: SMV /S or the ratio of stock market
value to sales and SMV /B or the ratio of stock market value to book
value of common equity. Industry means and variances for these two
new vartables were computed and the reported analyses were repli-
cated. The reported findimgs were not materially changed.

FIRM VERsUS INDUSTRY UNIT OF ANALYsIs. The study used m-
dustry averages as dependent variables, because the rivalry phe-
nomenon of interest occurs at an ndustry level. The analysis was
rephicated with individual firms as observations. The results differed
marginally, and m expected ways. The pseudo-R? statistic was much
lower (.15 versus .40), but because there were 10 times as many
observations with individual firms, the ¢-statistics were higher. In the
varlance regressions. the effect of number of firms in the industry
was lower and the effect of the mean on the vaniance was higher
(indicating greater non-normality). Key findings were unchanged

CORPORATE LEVERAGE. The debt-equity ratio for nonfinancial
U.S. firms measured in book value terms rose slowly from 50 percent
m 1960 to 65 percent in 1974. It then fell sharply back to 50 percent
where 1t remained until 1984. After 1984, corporate America aggres-
sively retired equity and issued new debt so that the debt-equity ratio
rose to 75 percent by 1989 (for these data, see Blair and Litan 1990).
That is hardly a smooth secular trend, but 1t 15 an upward trend that
may account for some of the reported findings As a check on the
empirical work of the study, a new variable In(grow(Debt)) was
computed, where Debt refers to the book value of outstanding
long-term debt for firms in an industry. The new independent
variable was linearly added to the analysis. The estimated coefficient
for the debt variable was insignificant. Perhaps the aggregate finan-
cial restructurings. hke diversification, were heavily skewed to a few
large firms. The size-weighted mpact on the economy 1s large. but
the unweighted average effect on most firms is much smaller.
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Endnotes

"The Five Forces model is a restatement of the Structure-Conduct-
Performance model that dates at least back to Bain (1959), though
Scherer (1980) cites Mason (1939) as the fountainhead for this
cnormous stream of research. The Diamond model restates an old
argument that firms locally cluster together and thus share perfor-
mance attributes. That argument dates back to Marshall (1920,
Chapter X, Section 3), who cited three rules governing the process
“good choice of workers” (factor supply), ““subsidiary trades” (related
industries), and shared “mysteries of the trade” (technology base).
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Had Marshall been more ot a populanizer. he would perhaps have
called his model the **Marshallian triangle.”

“A third meaning of the phase * dynamic competition™ 1 provided by
D’Aveni (1994). In his discussion of four different arenas (or instru-
ments) of rivalry, he characterizes a slow pace of competition as
static and a more rapid pace as dvnamic. Some ot his arenas /mstru-
ments are non-Schumpeterian and others are clearly Schumpeterian.
There 1s httle point in trying here to reconcile the thice different
meanings of “dynamic competition,” as cach 1s sensible i 1ty own
realm. In this article, the term “dynamic’ refers exclusively to the
Schumpeterian sense of competition.

*Scherer's 1967 paper examines the relationship between market
structure and the average research tensity of firms i an industry, a
key concern of the traditional industnal economics studics ot the
“Schumpeterian hypotheses " The reasoning of Scherer’s important
work is adapted and applied to the broader ssues raised here
*There 15 no expectation whatsoever that firms i industry will
somchow attamn this optimal level of rivalry. The carctul collusion
among firms that would be necessary to adjust industry 1valry
toward the optimum is hghly unlikely, particularly given the uncer-
tamty and heterogeneity that inherently characterize mnovaton. The
actual determinants of any given level of industry rivalny arc an 1ssue
well beyond the scope of this article

*The actual levels of profitability would be very poor proxies for
rivalry and challenge. First. profitability is arguably a much closer
proxy to the dependent variable. stock market value, than to the
independent vanable. rivalry Sccond. some of the core hypotheses
are that the value-rivalry relationship s an nverted-U under dy-
namic competition, and that the nature of competition shifts trom
static to dynamic across industries and across time. Hence, 1t would
be nearly impossible to map a given level ot profits to a aiven level of
rivalry in advance. prior to the empirical analysis. so that the map-
ping could be used as an independent variable. Instead, cashtlows
were disaggregated nto their key components. revenues (prices and
inflation-adjusted sales) and costs (for manufacturing and for sell-
ng/mnovation). Once we execute this disaggregation. we are forced
to use change measures, as 1t 15 difficult to tell i advance whether a
given price level is “high” or “low™ or whether a given level of SGA
expense indicates mild or intense rivalry. The empirical analysis
relates changes in rivalry to changes in stock market value
*Comanor and Scherer (1995) contrast the evolution since 1911 of
U S.. Steel. which survived an antitrust challenge intact. and the
trust-busted fragments of Standard Oil Company. From a Five
Forces perspective. the petroleum industry in the U.S. “lost™ the
antitrust case and suffered greater nivalry. Yet Comanor and Scherer
demonstrate that m the long-run, Standard Ol “won™ 1ts antitrust
battle. In the 1930s, driven by an exogenous shitt 1n demand from
kerosene to gasoline, smaller tirms grew and competition sharply
intensified, forcing the Standard Oil spmoffs to adapt With their
mnovations of manutacturing technology and orgamzation, the
spinotts stopped the aggregate loss of market share that had set i
for Standard Oil even before the divestiture order drove many
smaller and weaker firms trom the industry, and attamned a level ot
competitive excellence that remamns preemment n the world today.
In contrast, the dominant US Steel maintained a price umbrella
over its competitors, encouraging minimal competition, and suftered
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continuous loss of market share until the 1990s. By the 1970s, the
LS. Steel industry had lost its leadership position to the Japanese
Ultimately, hammered by imporis and by new mmimulls using recy-
cled steel. the Jarge and estabhshed US steel firms were foreed to
become more adaptive und competitive This example suggests that a
hypercompetitive shitt comes eventually to all industries, but arrives
sooner in some industries than m others. Indeed. 1n the U.S.
petroleum industry, the hypercompetitive shift appears to have oc-
curred i the 19304

“The dynamic resourcetulness of an mdustry 1s thus a product of the
year - history, industry tactors and the instruments of rivalry All
three factors matter 1 combmnation  For esample, Porter (1990)
argued that the challenge provided by high wages i Germany has
added value and sucecess tor Gorman firms, This may well be true.
But the domeste institutions ol German labor markets are quite
distinet from those of the Unitee States (Freeman 1993) Because ot
extensive worker traming programs (ncluding government technical
schools and corporate apprenticeship programs). strong worker orga-
nizations Gneluding penvasive work councils and, m larger firms.
umon codeternunation) and stringent regulation of lavofts and sepa-
rations, it is plausible that higher German wages may indeed lead to
new strategle assets based on high productivity uses of labor. Wrnight
(1987} argued that such upgrading occurted in the American South
with the advent of the 19305 New Deal labor regulations. In contrast,
the United States w the 1990s mamtains mimmal worker training,
extremely hugh job mobihty across firms. decimated unions, and (in
states such us Georgra) faws that sull allow workers to be fired
without cause (Freeman 1993) 1t 1s implausible under these circum-
stances that mgher (1S wages will accomplish much bevond reduc-
ton of corporate wealth. Thus 2ven in the same vear and with the
same mstrument of rivalry, the degree of dynamic resourcefulness of
an industry mav vary dramatically

"Note for the one-year growth rates that .93 —- 327,021 = .26, as
there are 32 years separating 1959 and 1991, and a test tor the null
hypothesis that « + 3278, = 0 can not be 1cjected at the 3 percent
level Note tor the 10-vear grow h rates that 93 - 23%.059 = - 43,
as there are 23 vears separating 1968 and 1991, and a test tor the
comparable null hypothesis of zero 1s rejected at the | percent level
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