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(ABSTRACT)

This study attempts to empirically test several theorized

perspectives from the organizational ecology literature as to how

organizations change their strategic orientations in response to

changes in the size of the niche in which they operate.

Strategic orientation is measured in terms of the degree to which

a firm is either Prospector-like or Defender—like as devined by

Miles and Snow (1978). Niche size is defined as the total

revenue earned in a particular industry.

An index of strategic orientation, the PD

(Prospector/Defender) index, was computed for each of 16 firms in

the oil industry over a period of twenty years, from 1967 to

1986. The intent of the study was to see if firms became either

more or less Prospector-like (or Defender-like) in response to

growth and contraction of niche size.

The results of the research study revealed the following:

1) At the industry level, the year-to—year variation in

strategic orientation was significantly higher in both the

periods of rapid expansion and contraction of niche size

than in the period of low, stable growth, and was highest in

the period of niche size contraction.



2) At the firm level, strategic orientations did not become

more Prospector-like during the period of rapid growth in

niche size as predicted by theory based on the population

ecology perspective.

3) Strategic orientations did not become more Defender-like

during the period of niche size contraction as predicted.

Instead, they became overwhelmingly more Prospector—like in

orientation during this period.

4) In both the periods of rapid expansion and contraction of

niche size, the more Prospector—like the firm, the greater

the magnitude of change in strategic orientation that

occurred.

The findings of this study do not necessarily refute

population ecology theory because of the way in which niche aize

was conceptualized. Had industry unit volume rather than

industry revenue been used to operationalize niche size, the

hypotheses based on population ecology would have been supported.

A conclusion of this study is that the use of niche size

offers some conceptual and methodological advantages over product

or industry life cycle as a way of operationalizing environmental

change. As to the choice of an appropriate measure of niche

size, the question remains for other research to address.
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CHAPTER I

Introduction

Two central tenets of the strategic management

literature are that organizations must be coaligned with

their environments to be successful, and that coalignment is

difficult to maintain because of continuously changing

environments (Thompson, 1967). While most theorists agree

on the need for coalignment, the means of attaining it are

widely debated. In the one extreme, population ecologists

argue that coalignment is the consequence of natural

selection processes with managerial discretion playing a

limited role (Aldrich, 1979; Hannan and Freeman, 1984). In

this view, managers are hampered by their own limited

perspectives (Hambrick and Mason, 1984), or constrained by

existing structure and process (Miles and Snow, 1978) in

making the organizational changes necessary to maintain

coalignment.

In the opposite extreme, advocates of the managerial

choice perspective argue that managers employ strategy as an

adaptive mechanism for achieving and maintaining coalignment

with the environment (Andrews, 1971; Hofer and Schendel,

1978; Porter, 1980). In this view, managers also exert

considerable control over the environment itself by choosing

particular environmental domains and influencing those

domains in various ways (Pfeffer and Selancik, 1978; Child,

1972). This second perspective assumes that strategies can

1
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be changed from time to time as deemed necessary by

management.

But do strategies change? Or, as Miles and Snow (1978)

contend, are strategies relatively immutable? This research

proposal is intended to address this basic question.

Because most past research on strategy has been cross-

sectional, little is known about the dynamic relationship

between environmental variation and strategic change. Do

organizations change their strategies as the environment

changes? And if they do, are there patterns in the change?

(For a comprehensive overview of the central perspectives

and debates surrounding these questions, see Astley and Van

De Ven, 1983.)

Research Question

In order to focus the efforts of this research study,

the following research question is posed.

Are the strategic orientations of firms within an
industry affected by the growth rate of the
industry?

For purposes of this study, strategic orientation is defined

in terms of the Miles and Snow (1978) typology. Firms will

be assigned a relative position on a continuum ranging from

Prospector-like to Defender-like based on measures from the

strategic management literature. With this in mind, the

basic research question may be restated as follows:
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Do firms become more Prospector-like (or more Defender-
like) as the growth rate of the industry changes?

A second research question to be addressed is:

Are there differences between Prospector-like
firms and Defender—1ike firms in terms of becoming
more or less Prospector-like in response to
changes in the industry growth rate?

objectives of the Study

The study proposed is intended to provide partial

answers to the above questions by tracking the strategic

orientations of a sample of firms in a single industry over

a period of time. More specifically, this study tests

theoretical arguments from the organizational ecology

literature regarding adaptation of individual firms to

environmental change.

The industry to be studied is the oil refining

industry. This industry was chosen for several reasons.

First, the industry has experienced several severe

environmental shocks over the past twenty years caused by

rapidly rising or rapidly falling oil prices. The industry

offers an opportunity to observe strategic behavior in

successive periods of stable sales revenue, rapidly rising

sales revenue and rapidly falling sales revenue. Theory

suggests that change in strategic orientation is uncommon

and only brought about by severe environmental

discontinuities (Miles and Snow, 1978; Snow and Hambrick,

1980; Hambrick and Mason, 1984). It was anticipated that
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the magnitude of discontinuity associated with the oil price

shocks would be sufficient to induce strategic reorientation

among oil companies.

A second reason for choosing the oil industry setting

was that the maturity of the industry and the presence of

established participants suggested relatively stable and

shared technologies at the producer level. Technological

stability is an important control condition for longitudinal

research intended to study the effects of changes in

industry sales revenue on strategic orientation.

Significance of the Study

It is believed that the proposed study will contribute

to the strategic management literature in several ways.

First, it will provide empirical evidence to the

question of whether or not organizations change their

strategic orientations in response to environmental change.

Few studies to date have tracked organizational strategies

longitudinally in an attempt to measure change in reaction

to environmental events, and those that have suffered from

methodological weaknesses which limit their value (Smith and

Grimm, 1987; Tushman and Romanelli, 1985; Miller and

Friesen, 1982).

A second contribution of this study is its use of

objective measures. Increasingly, the literature calls for

less reliance on perceptual (particularly self•typing)
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measures of strategy in favor of objective measures (Snow

and Hambrick, 1980; Ginsberg, 1984, Zahra, 1987). This is

particularly necessary in the case of the Miles and Snow

typology which is employed in this study. In spite of the

widespread popularity of this typology, there is little

evidence of predictive and content validity (Hambrick, 1983)

and what validity exists rests on suspect methodologies and

researcher biases (Hambrick, 1983; Zahra, 1987).

Finally, this study hopefully contributes to the larger

question of which strategic orientations are most

appropriate for particular environmental circumstances in

terms of performance. Although this study does not address

the performance issue, it is the first step in a research

stream which will explore the inter-relationships among

environment, strategy and performance over time.

Definitions og Terms

Niche - a resource space which makes possible and

limits the performance of a population of organizations;

defined as a specific industry for purposes of this study.

Niche size — the size of a specific industry; defined

as the total revenue earned in the industry per year.

Niche shape - the set of activities available to

organizations within an industry at a particular time.
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Population - the ratio of population size to the

carrying capacity of the resource space upon which the

population depends.

Domain - the breadth and depth of scope of market

activities undertaken by a firm.

r-strategist - organizations which gain competitive

advantage by moving quickly to exploit new resource

opportunities in a niche.

K-strategist - organizations which gain competitive

advantage through efficient operations.

overview of the Study

The study will begin with a review of the literature,

presented in Chapter II, relating to strategic orientation

and change in strategic orientation. Chapter III presents a

research model, the research methodology, and certain

hypotheses based on theoretical arguments. Chapter IV

presents an analysis of the data, discusses reliability and

validity issues, and tests the research hypotheses.

Finally, Chapter V, discusses the results of the research,

relates these results to theoretical issues and prior

research findings and generally assesses the contribution of

the research to the field.



CHAPTER II

Literatur; gevigw

This review will address several subject areas directly

relevant to this research. They are: 1) Strategic

orientation, 2) change in strategic orientation and 3) niche

size growth as it relates to choice of strategy.

James D. Thompson begins his 1967 work Organizations in

Action by stating that organizations seek rationality but

find this rationality challenged by technological and

environmental uncertainties. If this is so, he argues, then

firms which face “...similar technological and environmental

problems should exhibit similar behavior; patterns should

appear.“ These 'patterned variations' form the basis for

later typologies of strategies or strategic orientations.

Thompson argued that to survive in the face of

uncertainty, management would seek to mediate between the

technical core (the internal operations of the firm) and the

external environment by building various buffering

mechanisms into the organization. An example of a buffering

action is the holding of finished goods inventories to allow

the firm to respond to changes in demand. The firm tries to

anticipate and adapt to those environmental changes which

cannot be buffered or leveled. As March and Simon (1958)

point out, uncertainty absorption becomes one of the most

fundamental functions of an organization.

7
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It follows that in order to be able to adapt to the

surprises that it faces, a firm must retain a store of

resources or capabilities either inside or outside the firm.

Thompson argued that the two central characteristics of the

administrative process was the dual search for flexibility

and certainty, noting the paradox of such a search.

Certainty implies commitment to the status quo while

flexibility implies freedom from commitment. To Thompson,

the success of the firm depended on how well management

achieved both objectives simultaneously.

In an earlier work, Burns and Stalker (1961) noted two

patterns of organizational behavior which they labeled

mechanistic and organic. Mechanistic firms exhibited rigid

functional specialization, well defined hierarchy and

precisely defined duties. In contrast, organic firms

exhibited lower levels of functional specialization and

definition. Mechanistic firms were found to be better

suited to stable environments and organic firms better

suited to changing environments. Burns and Stalker were ·

among the first to apply a contingency perspective to

organizational types, environmental types and performance.

Miles and Snow (1978) observe that Burns and Stalker's

concepts of organizational types and environmental types was

also important in the development of the "systems" view of

organizations, which depicted firms as sociotechnical
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mechanisms which drew resources from the environment,

transformed them, and then exported goods and services back

into the environment. Thus, environmental factors began to

be seen as exerting important influences on organizations

and their behavior.

Another early study which attempted to examine the

interaction between organizational attributes and the

environment was Lawrence and Lorsch's (1967) study of 10

U.S. firms in three industries (plastics, foods and

containers). The authors found that if decision—makers

perceived a more uncertain or unstable environment, their

firms were more effective if they were decentralized, less

formalized, and more personal. On the other hand, if the

environment were more stable, the firm was more effective if

it were more centralized and formalized. Although the

methodology in this study has been criticized, the findings

implied a relationship between the nature of the environment

and the structure of the firm.

The contributions of Burns and Stalker, Thompson and

Lawrence and Lorsch jointly created the idea of "fit"

between an organization and its environment. More recent

works (Miles and Snow, 1978; Porter, 1980 and many others)

have established the notion of fit or coalignment as a

central tenet in the study of strategic management.

Organizations must be coaligned with their environments to
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be successful. But is coalignment the consequence of

natural selection processes as argued by the population

ecology perspective, or is it the consequence of managerial

choice? In the one extreme, population ecologists argue

that coalignment is the consequence of natural selection

processes with managerial discretion playing a limited role

(Aldrich, 1979; McKelvey, 1982; Hannan and Freeman, 1984).

In the opposite extreme, advocates of the managerial

choice perspective argue that managers employ strategy as an

adaptive mechanism for achieving maintaining coalignment

with the environment (Andrews, 1971: Child, 1972; Hofer and

Schendel, 1978; Porter, 1980). Astley and Van de Ven (1983,

p. 253) frame the debate in the form of a question:
”is

organizational life determined by intractable environmental

conditions, or is it actively created through strategic

managerial choices?"

A third perspective is 'resource dependence.' In this

view firms are dependent upon their environments for

resources. The extent of that dependence determines the

relative role of the environment vis a vis managerial choice

on the affairs of the firm (Pfeffer and Selancik, 1978).

Hall (1982) points out that the resource—dependence view is

much less severe than the natural selection view which

argues that the firm is at the total mercy of the

environment. In this view, managers exert considerable
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control over the environment itself by choosing particular

environmental domains and influencing those domains in

various ways. The resource—dependence perspective is

generally considered to be closer to the managerial choice

perspective than the population ecology perspective,

although it seems to offer a means of integrating the two

extremes.

The efforts of managers to influence their environments

would be expected to contribute to the variation among firms

in term of their strategic orientation. This view supports

Thompson's (1967) contention that while we might expect

patterned variations to environmental uncertainty, we should

also expect systematic differences within the same

environmental condition. That is, different actors in

different firms take different actions to respond to similar

environments.

Miles and Snow (1978) call this re—introduction of

managerial choice and the rejection of environmental

determinism the "neocontingency perspective." In fact,

Weick (1969) with his concept of ”enacted environments“

seems to turn the relationship completely around. He

reasons that managers create the organization's domain, its

environment, through managerial choice or "invention.” This

process is never-ending. How managers gather and interpret

information——their perceptual process--becomes important.
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Aldrich states that advocates of the resource-

dependence view have not really dealt with the perception

issue. He argues that the flow of information into the firm

has been taken to be "correct" and non-problematic or as

"...irrelevant for explaining how environments affect

organizational change" (p. 132). For example, Aldrich notes

that a resource in the environment may be seen as being more

or less important to the organization than it really is and

that decision makers may act on this perception.

Aldrich feels that ppph views of the environment must

be used. Thus, researchers who depend solely on the

perceptions of managers in firm-level analyses may miss

environmental factors that have an impact on the firm or the

industry. Researchers need to look at both the managerial

perceptions as well as more "objective," resource-based

indicators such as the distribution characteristics of

resources in the environment. (See also Perrow, 1972.)

An Integration of Perspectives

Most research and theory have approached the two

perspectives as either/or propositions. More recently, the

focus of discussion has shifted toward the view that

organizational ecology is not mutually exclusive with

strategic adaptation. Hrebiniak and Joyce (1985) argue that

the two perspectives can operate simultaneously in their

effects upon organizational adaptation. While on the one
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hand, environmental pressures constrain strategic choice,

managerial actions, on the other hand, are being taken to

lessen the impact of those same environmental forces. They

further suggest that the relative impact of these two

opposing forces may change within an industry over time.

Hrebiniak and Joyce (1985) pose a two by two model in

which high and low conditions of both strategic choice and

environmental determinism interact to create four

conditions. Within each condition certain strategic

behaviors are predicted to be more successful than others.

For example, when both environmental determinism and

strategic choice are high, hybrid strategies (such as Miles

and Snow's Analyzer strategy) are preferable over strategies

which rely on a single distinctive competence.

Strategy From An Organizational Ecology Perspecrive

Within organizational ecology, the concept of strategy

relates to how organizations within a population exploit

resource opportunities within a niche, and under what

conditions environmental selection favors different

exploitation strategies. Organizational ecologists define

strategy in terms of two dimensions: 1) Qrgggrh_gr

organizational domain and 2) mg;hgQ_gf_grpigirgriggLgr

resource gpportuniries (Brittain and Freeman, 1980).

Breadth of organizational domain is relatively well accepted
i

in the organizational literature and is the basis for the
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specialist—generalist construct: Specialists have narrow

domains of activity and generalists have relatively broader

domains (Aldrich, 1979).

The second dimension of strategy from the

organizational ecology literature, method of resource

exploitation, is offered by Brittain and Freeman (1980), and

is based on the biological model of population growth.

An ecological space will tend to attract occupants at

an initially slower but exponentially increasing rate until

the population density within the niche reaches a point

beyond which the niche ceases to be attractive. At high

levels of density, the population growth rate decreases and

eventually stops when the carrying capacity is reached. The

shape of the population growth curve is S—shaped as shown in

Figure 2A.
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Population Growth Model
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Figure 2A



16

Biologists have identified two very different methods

of resource exploitation whose relative success is dependent

on the density stage of the population growth curve. In the

early stages of population growth, organisms which reproduce

quickly have a competitive advantage. Because there is

little competition among organisms in a low-density

population, rapid reproduction is a viable means of species

perpetuation. As population density increases however,

increased competition among organisms makes it increasingly

difficult for immature organisms to survive. At this stage,

the competitive advantage swings to those organisms which

have specialized an efficient means of competing for

resources. MacArthur and Wilson (1967) named these two

types of selection pressure ;-selection and K-selection. R-

selection means that environmental pressures favor organisms

that reproduce quickly while K-selection means that the

environment favors organisms that compete on the basis of

efficient utilization of resources.

Brittain and Freeman (1980) argue that a strong analogy

to the biological model exists among populations of

organizations in the strategies used to gain competitive

advantage. They suggest two opposing types of

organizational strategies: ;;§;;g;ggig5 and K;5;;g;ggig§.

Pure r-strategists are organizations which move quickly to

exploit new resource opportunities in a resource space, or a
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niche. They expand quickly into new areas of operation and

rely on the advantages of being first—to-market. This

strategy is most successful when population density is low,

when the pattern of resource availability is highly

uncertain, and when resources are dispersed over time and

space (after the biological model as defined by Pianka,

1970). In contrast, pure K-strategists are more successful

in a densely populated niche. K·strategists gain

competitive advantage through efficient operations as

opposed to first mover advantages.

Brittain and Freeman (1980) combine the dimensions of

domain, breadth and exploitation method, into a four-type

classification of organizational strategies. The four types

are:
i

1) r—spacia1ist — which moves quickly to exploit new

resources within a narrow domain of activity

2) r-ganoralist — which moves quickly to exploit new

resource opportunities over a broader range of

activities

3) K-specialist - which seeks to operate very efficiently

within a narrow domain of activities

4) K-geueralist — which seeks to operate very efficiently

over a broader range of activities.

These classifications are remarkably similar to two

widely used typologies of strategic orientation from the
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managerial choice literature: that of Porter (1980) and

that of Miles and Snow (1978).

constructs for Strategic Orientation

A number of constructs have been used as the basis for

categorizing strategy types. For example, the portfolio

models (BCG, GE Screen) use the constructs of industry

attractiveness and competitive position to type SBU's

(Strategic Business Units) within a corporate portfolio as

Stars, Dogs, Cash Cows, etc. Others (Hofer and Schendel,

1978; Galbraith and Schendel, 1983) provide more

prescriptive typologies of investment actions which are

applicable to SBU types identified by the portfolio

analysis. For example, divestiture is recommended for Dogs

while growth is recommended for Question Marks.

Other typologies focus more on structural

characteristics and/or life cycle theories (Chandler, 1962;

Wrigley, 1970; Rumelt, 1974), or the product-market

evolution stage (Wissema, et al., 1989; Glueck, 1980).

Each of these typologies address the corporate level of

strategy and fail to consider how the individual SBU should

manage its particular mix of resources in order to maximize

its competitive chances within an industry.

Two typologies which have received unusual attention in

the literature are offered by Porter, and Miles and Snow.

Each of these typologies addresses business—1evel rather

than corporate-level strategy. There is some similarity
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between the two in terms of the constructs used to

categorize the strategy types. Both the Porter and the

Miles and Snow typologies address efficiency as a dimension

of competitive strategy. In addition, the Miles and Snow

typology addresses flexibility or being first-to—market as a

second dimension.

glexibi1itygFirst—to-Market

Although the concept of strategic flexibility, as it

applies to business organizations, is relatively new, the

general concept of flexibility in organizations is not new

at all.

Evans (1982) in a review of the history of strategic

flexibility writes that the earliest discussions of the

subject came from military strategists, beginning with Sun

Tsu giggg 500 B.C. Tsu put forth the importance of making

adjustments to changing conditions in warfare. Early

business thinking about strategic flexibility, according to

Evans, began with Professor A. G. Hart (1937) and other

economists from the University of Chicago.

While the principle of flexibility as a means of

dealing with environmental change is not new, Hall (1982)

notes that the environment as a factor affecting

organizational performance appears to have been

”rediscovered" in the 1960s and 1970s. He feels this is due

in part to the fact that the structural analyses of the last
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20 years, ”...were not explaining enough of the variance in

organizational outputs of all sorts (p. 220).”

H. I. Ansoff has articulated this relationship between

the firm and its environment in a number of his works (1965,

1977, 1980, 1984). Ansoff is especially concerned with what

he calls "strategic surprises." These are "sudden, urgent,

unfamiliar changes in the firm's perspective which threaten

either a major profit reversal or loss of a major

opportunity.“ (1977, p. 55) Ansoff contends that a firm

which wishes to prepare for such surprises may either resort

to crisis management after the fact or deal with the problem

before the fact through strateglc praparegness.

He suggests three general ways to approach flexibility:

diversification, investment in under—utilized resources, and

reduction in specialized resource commitments. He also

identifies three response strategies (awareness,

flexibility, and direct response) and two domains of

response (relationship to environment and internal

configuration). With respect to flexibility, changes can be

made relative to the external environment (external

flexibility) or to the internal configuration (internal

flexibility). External flerlbility moves may deal with the

portfolio of strategic areas, such as balancing near/long-

term profitability, or with each strategic area, such as

obtaining long—term contracts. 1n;grnal_fla;igiliry can
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involve managerial actions, dealing with the managers

themselves or with systems and structure, or with logistic

flexibility which includes issues such as resource

liquidity.

The literature suggests that flexibility has several

measurable dimensions:

1) the degree of commitment to specialized resource uses,

and

2) the degree of commitment to innovative activity.

The pursuit of flexibility apparently results in several

other measurable characteristics:

1) Flexibility results in higher than average conversion

costs (low efficiency).

2) Flexibility results in being first-to-market with new

products.

3) Being first-to-market is a means of differentiation

(Porter, 1980). Differentiation enables the imposition

of higher margins which are necessary to recoup high

start-up costs and compensate for high risks associated

with first—mover activity.

ggficioncy

The concept of efficiency is rooted in the micro-

economics literature in the development of the perfect

competition model. Under perfect competition conditions,

individual firms can only compete on the basis of price
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since the output of each firm is indistinguishable from that

of others. In the absence of barriers to entry or exit,

firms will be driven to find the most economic mix of inputs

so as to maintain average costs at or below ever·declining

prices.

Removing the perfect competition constraints, the

advantages of efficiency are well documented in the

literature. The inverse relationship between unit

production costs and cumulative production volume (Buzzell,

Gale and Sultan, 1975) provides the logic underlying the BCG

matrix concept. Porter (1980, p. 35) suggests a number of

steps which will enable a firm to achieve cost leadership,

including: construction of scale-efficient facilities,

vigorous pursuit of cost reductions from experience, tight

cost and overhead control, avoidance of marginal customer

accounts, and cost minimization in R & D, service, sales

force and advertising.

glexibility versus gfficiengy

The success of a business organization ultimately

depends on the product of unit sales volume and unit

contribution margins minus period costs. The efficiency

strategy addresses each of these components differently than

the flexibility strategy. Both strive to achieve an

adequate unit contribution margin, but in different ways.

The efficiency strategy focuses on reducing production costs
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while the flexibility strategy focuses on raising prices.

Higher prices are possible through differentiation of the

product or service to reduce substitutability. This results

in a more inelastic demand for the product and enables the

higher price.

In the case of unit volume, the two strategies also

differ in approach. The efficiency strategy strives for

higher volume while the flexibility strategy must be content

with lower volume. This is due in large part to the

relative numbers of targeted customers, but also to the

differences in production capacity between the two types.

Period costs will also differ between the two types in

both quantity and kind. The efficiency strategy will have

relatively higher fixed asset-related period costs

(depreciation, maintenance, etc.) because of its commitment

to scale-efficient facilities. In contrast, the flexibility

strategy will have relatively higher period costs related to

new product and market development, such as R & D and

advertising. Furthermore, because of the high risk of new

product and market development, the costs incurred in failed

products must be borne by successful products. Thus, the

unit contribution margins of products offered in the

flexibility strategy, must be higher yet.
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geasurement of Constructs

The foregoing discussion is intended to justify the use

of financial statement data as a means of measuring the

strategic orientation. Snow and Hambrick (1980) identify

and critique four methods of measuring strategy: 1)

investigator inference and 2) self—typing, 3) external

assessment and 4) objective indicators. They conclude that

three of the four methods are valid (not investigator

inference); each has advantages and disadvantages. Further,

they recommend that the three methods be used in combination

where possible. In longitudinal research, the objective

indicators method may be the only option available to the

researcher. The reliability of self—typing and/or external

assessment on a recall basis has been shown to be low

(Ginsberg, 1984). Unfortunately, the researcher who uses

objective indicators will be limited in his choice of

measures to that which is available. For longitudinal

investigations, this will likely be an even greater problem.

In order to attain the convergent validity and reliability

possible through the use of two measurement methods, the

logical supplement to the objective indicator method is

investigator inference from historical records.

ggg giggs gnd ggov gypogogy

Researchers have identified a number of strategy

typologies useful in comparing the viability of particular
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strategies in differing environmental conditions (Mintzberg,

1973; Buzzell, Gale and Sultan, 1975; Hofer and Schendel,

1978; Miles and Snow, 1978; Miller and Friesen, 1978;

Wissema, Van der Pol and Messer, 1980; Porter, 1980; and

others). Of these, the Miles and Snow (1978) typology is

attractive for several reasons:

1) It is grounded in theory to a greater extent than the

other typologies (Hambrick, 1983).

2) It is the only typology which characterizes the

organization as a complete system (Snow and Hambrick,

1980).

3) The typology has empirical support and appears to

account for significant variation in orientation in a

variety of industries (Miles and Snow, 1978; Snow and

Hambrick, 1980; Hambrick, 1983).

4) The parsimony of the typology allows the strategy

construct to be operationalized in terms which are not

industry specific (Hambrick, 1983).

5) The typology has had a major impact on research as

evidenced by over 100 citations in the six years

following publication of the book (Social Science

Citation Index, 1980-85).

Miles and Snow (1978) relied heavily on the work of

Thompson (1967) in building their theoretical framework

linking strategy, structure and process. They proposed a
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general model of describing the adaption process necessary

to maintain coalignment with the environment and a typology

of four different patterns of adaptive behavior used by

organizations.

Based on field studies in four industries (college

textbook publishing, electronics, food processing, and

health care), Miles and Snow identified three recurring

viable strategies. The key dimensions underlying the

typology are those posed by Thompson (1967): flexibility,

efficiency, and breadth of domain.

The four types are as follows:

Qefendegs are organizations that engage in little or no

product/market development. They compete primarily on

the basis of price, quality, delivery or service while

concentrating on relatively secure niches within their

industries. Defenders concentrate on efficiency at the

expense of flexibility and operate within a relatively

narrow market domain.

Rrospectors are industry leaders in product/market

development. They compete by pioneering new product

development and by beating competitors to the market.

Prospectors concentrate on flexibility at the expense

of efficiency within a relatively broad domain.

Agglyggrg are an intermediate type. They engage in

less product development than Prospectors, preferring
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to let others take the initial risk and then quickly

introducing similar products. While they are more

efficient at production than Prospectors, they are less

so than Defenders. Analyzers concentrate on efficiency

at the expense of flexibility with a relatively broad

domain.

geactors are firms which are unable to develop a

consistent strategic orientation. Miles and Snow are

not as clear in defining the Reactor as the other

types. They suggest that inconsistency of strategy

might come from behaving like a Prospector in its

marketing activity (being first—to-market), but like a

Defender in its production activity (striving for

efficiency). Since flexibility conflicts with

efficiency, a firm seeking both will not do either

well. The Reactor is apparently similar to Porter's

(1980) •Stuck in the Middle strategy,' and is neither

successful nor stable. Reactors will either adopt one

of the three viable strategic orientations or fail.

Miles and Snow examined differences in structural and

process characteristics among the four strategic types.

Prospectors tended to have complex coordination and

communication systems, relied on participative and

decentralized decision making, and were heavily influenced

by marketing and product development executives. At the
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other extreme, Defenders concentrated their efforts on

relationalizing production processes, had relatively simple

coordination systems, utilized central decision making, and

were dominated by production and finance oriented

executives. Analyzers had a blend of these attributes.

According to Miles and Snow, organizations tend to

develop certain internal consistencies that would perpetuate

a particular strategic orientation. This is a positive

organizational attribute in that it results in a well tested

set of response mechanisms for dealing with stable

environments. On the negative side, it means that

organizations will have difficulty in perceiving the need

for strategic change. Even where the need for change is

perceived, it will be difficult to effect change. Power

patterns, values, and resources will all be geared to the

incumbent strategic orientation. Prospectors will want to

continue prospecting and Defenders will want to continue

defending. Strategic reorientation will require

comprehensive reshaping of the organization in terms of

structure, process, asset mix and people.

Miles and Snow contended that their four strategic

orientations occurred in all industries and that the three

viable types could be successful in any industry if

implemented properly. A later study (Snow and Hrebiniak,
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1980) tested this proposition in four industries. The

results were generally supportive of the propositions.

A subsequent study by Hambrick (1983) yielded findings

contradictory to Miles and Snow's (1978) predictions and

Snow and Hrebiniak's (1980) findings. Defenders and

Prospectors were found to differ in their performance

depending on the environment and the performance measure

used. Defenders outperformed Prospectors in every

environment examined in terms of current profitability and

cash flow. Prospectors outperformed Defenders in terms of

market share gains in innovative industries, but not in

noninnovative industries.

In a later article, Miles and Snow (1986, p. 66)

suggest that a mix of strategies is necessary to the health

of the industry. Because every industry must meet the

multiple objectives of innovation flexibility and

efficiency, the presence of Prospectors, Defenders and

Analyzers is required.

The typology has been regarded as appropriate to the

business level (Miles and Snow, 1978; Snow and Hrebiniak,

1980; Hambrick, 1983) rather than the corporate level.

pp Tptegratiou og Typolog;e;

Zammuto (1988) noted that there were remarkable

similarities between the r/K-type, specialist/generalist

typology and the Miles and Snow (1978) typology. He
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suggests that the K-specialist is analogous to the Defender,

competing in a narrow domain on the basis of efficiency.

The r-generalist is analogous to the Prospector, competing

in a broad domain on the basis of first—mover advantages.

The K·generalist is the Analyzer, which competes in a broad

domain on the basis of efficiency. The r-specialist has no

counterpart in the Miles and Snow typology. This

organization type, which competes in a narrow domain on the

basis of first—mover advantages is similar to the Type I

organization defined by Fouraker and Stopford (1968).

Zammuto (1988) labels this organization type the

Entrepreneur and compares it to the 'start up' organization

described by Miles and Snow (1978, p. 118), which in time

will acquire the attributes of one of the other three types.

These four organizational types and the model relating

them to the organizational ecology literature are presented

in Table 2B.
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Integration of the r/K-Type, Specialist/Generalist
Typology With the Miles and Snow Typology

Qreadth of Domain

Basis of Narrow Broad
Competition

Efficiency K-specialist K-generalist
(Defender) (Analyzer)

Flexibility/First- r—specia1ist r—generalist
to-Market (Entrepreneur) (Prospector)

Figure 2B
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Zammuto argues that by reconciling the organizational

ecology classification of strategic types with that of Miles

and Snow (who are advocates of the strategic choice

perspective), it is possible to apply the logic of the

ecological approach to why one might expect different mixes

of strategy types in different industries or at different

points of time within a single industry.

For example, in their 1986 article (p. 67), Miles and

Snow state that embryonic industries are heavily populated

with Prospectors and that mature industries have a higher

proportion of Defenders, but they offer little theory

explaining this phenomenon. Theory borrowed from the

organizational ecology perspective predicts that same

outcome since r-type strategies are held to be more

successful in the low density phase of the population growth

curve, and K—types more successful in the high density

phase.

Miles and Snow (1986) argue that at a given time all

strategy types will be coexistent within an industry. They

maintain that a mix of strategies is necessary to maintain

the health of an industry since both innovation and

efficiency contribute to the long run viability of an

industry. However, depending on the ratio of the population

density to the niche carrying capacity, the mix of

strategies will be expected to vary. Given a stable niche,
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one would expect Defenders and Analyzers to supplant

Entrepreneurs and Prospectors over the industry life cycle.

A more complex situation arises when the 'stable niche'

assumption is relaxed. Depending on the nature of the

change in the size and/or shape of the niche, a number of

possible changes in the mix and relative success of

strategies might occur. An increase in niche size would

tend to favor Prospectors and Entrepreneurs because they can

readily take advantage of emerging opportunities. This

apparently happened in the personal computer industry where

the introduction of the IBM-PC expanded the personal

computer industry niche. As demand exceeded IBM's

production capacity over the next few years, a number of

IBM-compatible machines were introduced by existing

companies (Prospectors) and new entrants (Entrepreneurs).

(Zammuto, 1988, p. 114)

Conversely, a decrease in niche size would tend to

favor Defenders and Analyzers because of their relatively

greater efficiency. For example, a decline in the birth

rate between 1965 and 1975 decreased the demand for baby

food. Gerber Foods, a defender and the industry's most

efficient producer, gained market share and profits at the

expense of other firms (Harrigan, 1980).

The concept of change in niche size and shape also

sheds light on the Miles and Snow (1986, p. 67) statement
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that the mix and success of strategies found in industries

in transition are more varied and changing than those in

stable niches. Changes in the shape of the niche presenting

opportunities for new activities and/or curtailing the

effectiveness of older activities can also affect the mix

and success of the various strategy types. An industry in a

continuous state of technological evolution may provide the

prerequisites for all four strategy types to flourish. The

high density in the established portions of the niche favors

efficient organizations (i.e., Defenders and Analyzers)

while the low density of the emerging portions of the niche

favors first mover organizations (i.e., Prospectors and

Entrepreneurs) (Brittain and Freeman, 1980).

Changes in governmental regulation can also affect

change in niche shape. Deregulation changed the shape of

the mature airline industry by removing entry barriers and

allowing price competition. This favored those firms which

moved quickly to take advantage of the new freedom in route

selection and fare structure.

There would seem to be an endless list of factors which

could cause a change in niche size and/or shape. Many of

these appear to be industry specific such as the health

fears related to tobacco use, or fears of nuclear accidents

related to nuclear power construction. In a broader sense,

however, most if not all, such factors ultimately come to
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bear on a few categories (developed in the micro-economic

literature) including demand for product, price of product,

costs of production, etc.

Change in the mix of strategic types over time may

occur for a number of reasons. The failure of particular

organizations will be a source of change for the mix,

especially when the failure rates are higher for certain

strategic types then others. A second source of change will

be the entry of new firms with different strategic

orientation than existing firms. Porter (1980, p. 171)

notes that as new product niches are developed, the

accompanying reduction in risk may attract larger

established firms with lower risk profiles. This is

precisely the position taken by Miles and Snow (1978, p. 72)

with their Analyzer which ".... is always poised, ready to

move quickly toward a new product or market that has

recently gained a degree of acceptance.”

A third source of change in the mix of strategic types

will be the transformation of existing organizations within

an industry. R-type organizations may transform themselves

(from Entrepreneurs to Defenders or from Prospectors to

Analyzers) through a shift in emphasis towards efficiency.

For example, forward integration by a Prospector would

probably reduce the emphasis on a first-to-market

orientation of the supplier portion of the organization in
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favor of greater efficiency, thus moving the firm toward the

analyzer orientation (Zammuto, 1988, p. 117). In similar

fashion, the acquisition of r—type organizations by larger,

multi-industry firms, tends to shift the orientation of the

acquired firms from innovation to efficiency (Mintzberg,

1979).

Transformation of strategic orientation may also occur

as a result of change in the scope of activities. For

example, Entrepreneurs will be expected to pursue follow—up

products as sales of their first one eventually plateaus,

thus moving toward the Prospector orientation (Brittain and

Freeman, 1980). Similarly, Defenders may attempt to take

advantage of some proprietary production process which can

be used to make products in different industries, thus

moving towards the Analyzer orientation.

In both of the above examples, the move is from

specialist to generalist. The opposite transformation may

also occur. Porter (1980) notes that firms tend to

consolidate their activities during periods of reduced cash

flow, by shutting down or selling off marginal product lines

and focusing on fewer and more profitable ones. In general,

turnaround strategies can be expected to move Analyzer

orientations toward Defender orientations and Prospector

orientations toward Entrepreneur orientations.
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The relative profitability among the various strategic

types will also be expected to change over time. When there

is excess carrying capacity in the industry (low density),

r—type strategies will be expected to be more profitable

than when there is no excess carrying capacity (high

density). The reverse would be expected for K-type

organizations. During periods of excess carrying capacity,

Defenders and Analyzers would not be expected to be as

profitable, relative to the industry average, as during

periods of no excess carrying capacity. The reason for this

is that efficiency is more critical for survival when

competition is stronger.

Another view of the inter-relationship among

generalists and specialists is presented by Carroll (1985).

He argues that the success of generalism creates the

conditions for the success of specialism. In attempting to

create wide appeal for products, generalists fail to create

particularistic appeal to unique groups. As a result, where

a few generalists dominate a market, many small pockets of

specialized customers are ignored. Specialists may serve

these limited pockets of customers without threat from the

generalists. Carroll (1984, p. 123) notes that markets

dominated by a few large generalists are relatively certain.

Most market disturbances in such markets will be absorbed by

the larger generalists. Once the market has been
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partitioned between generalists and specialists, the two no

longer compete. The model predicts that increasing

concentration in a stable niche enhances the potential for

success of both generalists and specialists. Furthermore

the greater the level of concentration, the greater the

number of specialists because the perceived risk of

specialization is reduced. Carroll concludes that extreme

generalism leads to extreme specialism.

Miles and Snow (1986, p. 66) support this symbiotic

relationship among strategic types. They argue that the

long run mobility of an industry requires presence of both

innovation and efficiency. Thus a balance among

Prospectors, Analyzers and Defenders is necessary for the

long run health of the industry.

Strategic shift versus Adjustmeut

Strategies have been described as changing over time,

sometimes gradually and incrementally (Quinn, 1978) and

sometimes quickly and radically (Mintzberg, 1978).

Organizational response to environmental change might be

viewed as strategic change or as adjustment within a

continuing strategy. If an organization responds to

environmental change in a familiar way, the response is more

appropriately viewed as an adjustment or continuation of an

existing strategy (Snow and Hambrick, 1980). In this view,
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niche selection would not be regarded as strategic change

but as strategic adjustment.

Organizations prefer to apply familiar solutions to new

problems (Cyert and March, 1963). The investment in time,

people, and resources required to develop specific

structures, technologies, and competencies is considerable.

A greater barrier to strategic change may be that, over

time, a particular strategy will be to engender a set of

managerial beliefs and philosophies that favor that strategy

(Miles and Snow, 1978; Hambrick and Mason, 1984). This

suggests that organizations will tend to adjust rather than

change strategies when faced with environmental pressures.

The distinction between strategic adjustment and change

is an important one. If all changes in structure or market

domains are regarded as strategic change, theories will be

fragmented and weak (Snow and Hambrick, 1980). If these

same modifications are regarded as adjustments,

commonalities across organizations can be classified by

researchers and causal relationships proposed and tested.

Snow and Hambrick (1980) propose the view that

strategic change occurs only when the organization (1)

modifies in a major way its alignment with the environment

and (2) substantially alters technology, structure and

process to fit the new alignment. A number of authors have

offered concepts which embrace this view of strategy.
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Mintzberg (1978) proposes the concept of mggaggggtggy, as an

underlying, enduring orientation which the organization has

in relation to its environment. Similar meaning is inferred

from strategic gggdispositiog (Miles, and Cameron 1982), and

strategic orientatigg, (Miles and Snow, 1978).

Metastrategies may be adjusted from time to time but are

seldom changed.

Strategy as a Relative Phenomenou

Snow and Hambrick (1980, p. 531) point out that

strategy is a relative phenomenon which is largely dependent

on a set of idiosyncratic conditions of a particular

industry. In other words, a firm can be classified as a

Defender (etc.) only when compared to other firms within the

same industry. Thus, it is difficult and dangerous to

compare strategic orientations across industries. Hambrick

(1980) notes that he had no assurance that Prospector

colleges in his sample were located in the same range as

Prospector hospitals on a hypothetical, absolute scale of

strategic orientation. Similarly, within a single industry,

the classification of firms by strategic orientation will

depend on the time frame of reference. This is because

industries change over time. For example, in an industry in

which gl; firms are becoming more capital intensive, it

might be incorrect to conclude that a specific firm moved

from a Prospector orientation to a Defender orientation
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because it became more capital intensive. Instead, one must

compare the firm to the average level of capital

intensiveness in the industry at each point in time

separately. In other words strategic orientation is most

appropriately thought of as a phenomenon relative to the

time frame. A configuration which may have been Defender-

like 20 years ago may be considered as Prospector-like today

because the average configuration in the industry has

changed.

To deal with this issue, longitudinal research dealing

with classification must take into account the possibility

of a moving bench mark. This can be done by indexing

measurements to yearly bench marks. This will be done in

this research. A firm will be classified as Prospector-like

or Defender-like in a given year based on measurements

relative to other firms in that year only.

sttategic Change in the Miles and snow gtamewogk

Miles and Snow (1978) make several specific references

to the likelihood of an organization shifting from one

strategic orientation to another. On page 14 they state

that...

Three of these strategic types--which we label the
Defender, the Analyzer, and the Prospector--are
”stable" forms of organization. That is, if
management chooses to pursue one of these
strategies, and designs the organization
accordingly, then the organization may be an
effective competitor in its particular industry
over a considerable period of time. On the other
hand, if management does not choose to pursue one



42

of these "pure" strategies, then the organization
will be slow to respond to opportunities and is
likely to be an ineffective performer . . . we
call these latter organizations Reactors and argue
that they are essentially unstable.

The clear suggestion here is that Defenders, Analyzer,

and Prospectors are unlikely to change to other strategic

orientations but that Reactors are. There are several

reasons for this according to Miles and Snow. First,

because the first three types of predicted to compete

effectively in any industry provided the strategy is well

implemented (Miles and Snow, 1978; Snow and Hrebiniak,

1980). In the absence of considerable negative feedback,

organizational leaders would not be expected to question

their tradition beliefs and strategies or to engage in

search behavior (March and Simon, 1958) for alternate

strategies.

A second reason for stability in strategic orientation

posed by Miles and Snow is that . . . "Adaptive decisions

made today tend to harden and become aspects of tomorrow's

structure" (p. 28). Structural elements tend to constrain

managements' future choices regarding strategy.

Furthermore, managerial perceptions of environmental

conditions are colored by past experience and reinforced by

selection and promotion criteria. For example, Defenders

will tend to hire and promote executives with production and

finance backgrounds (Miles and Snow, 1978). Over time, the
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perceptions of dominant coalitions tend to narrow in scope

such that certain environmental events will go unnoticed or

will be deliberately ignored. Finally, high uncertainty,

high costs and vested interests in the status quo will act

to prevent strategic change.

Despite a host of inertial factors which jointly

comprise strong initial forces against change, one

organizational type will be unstable. The Reactor is

unstable because it lacks a set of consistent response

mechanisms for adapting to a changing environment. This

inconsistency may arise from one or more of three sources:

1) Management fails to articulate a viable organizational

strategy.

2) A strategy is articulated, but technology, structure,

and process are not linked to it in an appropriate

manner.

3) Management adheres to a particular strategy-structure

relationship even though it is no longer relevant to

environmental conditions.

Because Reactors do not enjoy the success that the

three viable organizational types do, they will initiate

search for a more successful orientation (March and Simon,

1958). This search activity may result in a shift to one of

the other types.
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Empirical Evidence og Change

In their book, Miles and Snow (1978, p. 95) discuss

applications of their model in diagnosing strategic

coalignment between organization and environment through

case examples. In one case, a consultant confirms that the

current Prospector strategy is appropriate and recommends no

change. In a second case, consultants recommend that a

Defender become an Analyzer due to environmental changes,

but this is not possible because top management is not ready

to make the necessary changes in structure and process to

pursue this strategy. In a third case, a move from Defender

to Prospector is considered by management against the advice

of consultants.

Each of the examples cited are presented as case

studies. It is not clear whether they are real situations

or fabricated examples, nor is there any evidence that

change to a new strategic orientation was accomplished.

In a later article (Snow and Hambrick, 1980, p. 529),

Snow observes that "Of the few strategic changes we have

observed, the most rapid took place in a textbook firm.

Over a six—month period, this company changed from a Reactor

to an Analyzer...." In the same article, the observation is

made that "... of the sixteen textbook companies studied by

Miles and Snow (1978), only three had changed their

strategies (and accompanying structures) over the previous
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six years, but all had made adjustments to their

strategies." In this last instance there is no indication

of the kind of changes that took place (i.e., Defender to

Analyzer, etc.).

The Tobacco Igdusggg

In a study of the tobacco industry from 1950 to 1975,

Miles and Cameron (1982) used the Miles and Snow typology of

strategic orientations. He examined the responses of four

of the six firms which comprised the tobacco industry to a

series of environmental shocks related to medical evidence

linking smoking to cancer and heart disease. He identified

firms fitting each of the Miles and Snow types and

contrasted their response behavior to the common threat.

The response patterns were remarkably close to those

predicted by Miles and Snow. Each of the firms made

substantial adjustments over the twenty·five year period,

but only one, the Defender, some 20 years after the

environmental shock finally changed its basic strategic

orientation to the Analyzer orientation. Miles noted that

the tobacco industry had enormous political clout which

enabled it to delay or avoid adverse government regulation.

The tobacco companies were all large and enjoyed ample

financial slack to cushion the effects of environmental

shock. It should be noted that tobacco is extremely

addictive and that tobacco consumption actually increased in
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spite of health warnings and the prohibition of television

advertising of cigarettes. The presence of high levels of

financial strength and political clout apparently buffered

them from increased environmental hostility. In the absence

of strong perceived threat, the organizational leaders of

these companies were not pushed to the point of questioning

their traditional approaches to business. Nor did profits

fall to the point where stockholders demanded a change in

top management.

Did the medical news regarding the health hazards of

smoking cause a change in the tobacco industry niche shape,

niche size, both or neither? In the long run, the answer is

probably both; in the short run (the period of the study),

the answer is probably, 'moderate change in shape.' In the

decade following the health warnings and the ban on

television advertising for cigarettes, increases in both

unit sales and prices caused a growth in niche size. Not

until the eighties did unit sales of cigarettes in the U. S.

start to fall, but this was more than offset by price

increases and growth in export unit sales.

The ban on television advertising of cigarettes

represented a change in niche shape. Because the tobacco

industry relied heavily on television exposure, the ban

caused some adjustment in marketing strategy.
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{ho gailroad Industry

In a study of how 27 firms in the railroad industry

responded to the deregulation of that industry in 1981,

Smith and Grimm (1987) found that 15 of the 27 firms changed

strategies. Smith and Grimm did not use the Miles and Snow

typology directly. Instead, they c1uster—analyzed 104

external evaluations of the 27 railroads on five dimensions.

The five clusters derived were designated as strategic

types. Smith and Grimm then related their five strategic

types to the four Miles and Snow types. Table 1 below

summarizes the match between the two typologies and the

types of changes observed.
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Strategic Orientation in the Railroad
Industry Before and After Deregulation

(Smith and Grimm, 1987)

Table 2C

Orientation
in T1 Orientation in T2

(Before 1981 (gfte; 1981 Qe;ggg1at1gn)
deregulation) D R A P

Leadership ""
Quality Defender 6 3 0 3 O

Unfocused Reactor 13 0 3 7 3

Contingency Analyzer 7 1 1 5 0

Innovation Prospector 1 0 0 0 1

Total 28 4 4 15 4
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The strategic type which experienced the greatest

frequency of change was the Reactor. Of 13 Reactors before

deregulation, none changed to Defender, three remained

Reactors, seven changed to Analyzers and three changed to

Prospectors. Of six pre-deregulation Defenders, three

remained Defenders and three changed to Analyzers. Of seven

Analyzers, one changed to Defender, one to Reactor and five

remained the same. The lone Prospector remained a

Prospector.

The high incidence of change among Reactors supports

the Miles and Snow prediction of Reactor instability.

Likewise, the increase in the number of Prospectors and

Analyzers coupled with the decrease in the number of

Defenders supports their prediction that Prospector and

Analyzer orientations are more appropriate in turbulent

environments. Extreme changes in orientation, from Defender

to Prospector and vice-versa, did not occur. This supports

the incremental change view over the quantum change view.

The authors speculate that it is more difficult and

takes more time to change from an unfocused to a focused

strategy in explaining why only a single Analyzer changed to

Defender.

Deregulation, in this case, caused a change in both

niche shape and niche size. The substitution of market

forces for regulations would be expected to radically change
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the efficacy of various competitive tools. For example a
P/’

strong legal department would be of greater value before

deregulation than after, whereas marketing skills would be

of greater value after deregulation than before. Price and

choice of routes, which were not negotiable with customers

before deregulations, became important aspects of

competitive strategy.

Niche size was also affected as unprofitable routes

were abandoned (decreasing volume) and prices fell because

of price competition. The result of declines in both volume

and price was steep declines in industry revenue.

There are a number of differences between the railroad

industry and tobacco industry which potentially account for

the difference in the incidence of change in strategic

orientation. Whereas the tobacco firms were insulated from

increased environmental threats, the railroads were not.

After years of declining revenues caused by the encroachment

of other forms of transportation, the railroads had little

slack left.

The second difference was in the magnitude and type of

environmental change. Deregulation caused immediate

downward pressure on prices which directly impacted the cash

flows of the railroads. Such was not the case among the

tobacco companies where revenues were relatively stable.
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In summary, the railroads faced greater environmental

turbulence and were less insulated from it than were the

tobacco companies. Theory would suggest that the level of

perceived threat was higher among the railroads.

Ostensibly, this led to more comprehensive search behavior

and, ultimately, to a higher incidence of change in

strategic orientation.

The Hospital Industgy

Ginn and McDaniel (1987), in a study of 82 hospitals in

Texas from 1976 to 1985, noted differences in the frequency

of change in strategic orientation among strategic types.

Using Miles and Snows' typology, hospitals were typed during

a more placid period (1976-1980), and again in a more

turbulent period (1981-1985). The results are summarized in

Table 2D.

Hambrick (1983) describes the environment of the

hospital industry in the late 1970's as ”p1acid clustered,"

invoking the term coined by Emery and Trist (1965).

Zuckerman (1983) reported that by the early 1980's the

hospital environment had become more turbulent. Between

1970 and 1980 hospital costs per admission had increased at

a compound annual rate of 11.7 percent. These cost

increases had caused a decrease in the number of hospital

admissions. At the same time, states had increased the

regulation of hospitals in an attempt to contain costs.
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The environmental changes modified the industry niche

shape to the extent that hospitals had to change the way

they operated in order to cut operational costs.

Furthermore, niche size was effected (the growth rate was

reduced) by both the drop in volume of admissions and by the

slower growth in prices.
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Strategic Orientation in the Hospital
Industry Before and After 1980

(Ginn and Mcbaniel, 1987)

Table 2D

Orientationin
T1

(1976-1980) Defender Reactor Analyzer Prosgector

Defender 31 20 5 4 2

Reactor 15 0 10 4 1

Analyzer 22 O 1 17 4

Prospector 14 0 O 3 11

82 20 16 28 18
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As in the case of the railroads, the general direction

of change in orientation was from the Defender end of the

spectrum to the Prospector end. Not a single hospital

changed to a Defender orientation while 11 of the 31

Defenders changed to another orientation.

A second observation is that most of the changes which

occurred were incremental rather than extreme. That is,

changes from Defender to Prospector, or vice-versa, were

uncommon while changes between Defender and Analyzer or

Prospector and Analyzer were more common. This pattern was

similar to that of the railroad industry.

Thus hospitals faced increased regulation at a time

when railroads faced decreased regulation. The intent of

hospital regulation was to improve cost effectiveness. This

was specific encouragement towards the Defender

characteristic of efficiency. In contrast, the railroads

were not encouraged toward any specific orientation. This

perhaps explains the higher incidence of change from

Defenders to other orientation among railroads as compared

to hospitals.

A comparison of study characteristics is provided in

Table 2E.
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'
A Conparison of the Characteristics of Three

Studies on Change in Strategic Orientation

Table 2E

STl.l>Y

Tobacco ggi lroad Hosgitals

Sanple Size 4 28 82

Time Frame 1950-75 1976-85 1976-85

Dependent Variable Change in Change in Change in
Orientation Orientation Orientation

Envi ronnental Adverse Deregulat i on Cost
Event Plbl ici ty Contaiment

Measurement Investigator External External
Method Inference Assessment Assessment

and
tbjective
lndicators

Method of Qualitative Cluster Sign test,
Analysis Analysis Chi—•quare

Source of Data Content Survey Survey and
Analysis Archival

Incidence Change in
Orientation:

Defender 100% 50% 35%

Reactor 0% 77% 33%

Analyzer 0% 28% 23%

Prospector 0% 0% 21%



56

Two of the three studies cited suffer from a similar

methodological weakness. Both the railroad and hospital

studies relied on survey instruments to obtain historical

data. The potential for respondent bias in retrospective

reporting is high (Huber and Power, 1985). A preferred

approach is to use archival, objective data for measuring

historical phenomena (Ginsberg, 1984; Snow and Hambrick,

1980).

Each of the three studies profiled (Tobacco, Railroads,

Hospitals) supports the notion that change in strategic

orientation occurs in reaction to significant change in the

external environment. In each study the environmental

change was unique to the specific industry. The absence of

a common independent variable makes it difficult to compare

these three studies in any meaningful way. In order to do

this a construct of environmental change which is

generalizable across industries is needed. The concept of

niche size has been proposed as such a construct.

yiche Qize

Hannan and Freeman (1977) describe an ecological niche

as a resource space defined by the confluence of resources,

demand and constraints that make possible and limit the

performance of a population of organizations.

As a resource space, an ecological niche can be

described in terms of its size and shape (Zammuto and
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Cameron, 1985). Niche size refers to carrying capacity

which may be regarded as the unit volume that can be sold by

a population, or the dollar value of that unit volume.

Niche shape refers to the range of activities available to

organizations within a population. Both niche size and

shape are subject to change over time because of changes in

technology, government regulation, consumer tastes and so

on.

Carroll (1985) notes that a niche can be defined in a

way consistent with the purpose of the research. For this

research, niche is defined at the industry level since the

topic of interest is whether or not and how organizations

change their organizations over time. Niche size is defined

as the total revenue earned within the subject industry per

year.

A Meta-Analysis

A meta—analysis is an analysis of the results from a
L//

set of studies which address a particular research question.

Each of the empirical studies described earlier (Tobacco,

Railroads and Hospitals) differ in a myriad of ways such as

industry type, time period, length of time, type of

environmental change event, etc. Even so, it is possible to

capture an environmental dimension common to each of these

studies in terms of total revenue. It is also possible to

apply a common measure of change in strategic orientation to
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the three studies. This will allow an analysis of the

combined effects of change in total revenue (niche size)

upon patterns of change in strategic orientation.

The first step in the process is to compare total

revenue for each industry before and after the relevant

environmental change event. This was done by calculating

the mean total revenue in constant dollars for each period

in question. For example, in the railroad industry, the

average revenue in constant dollars was $11.4 billion from

1976 to 1980 and $9.6 billion from 1981 to 1985. By

dividing the post event average by the prior event average

an index of 0.84 is obtained. That is total revenues after

deregulation were 84% of what they were before deregulation.

This index was labeled the 'growth index' and was calculated

for each of the three studies. The indices for the tobacco „

and hospital studies were 1.62 and 1.12 respectively
v

indicating substantial growth for tobacco in spite of the

ban on television advertising and health warnings, and

moderate growth for hospital revenues in spite of cost

control efforts by government bodies.

The second step is to create a measure which will

capture the general direction of move in strategic

orientation. This was done by constructing the following

rules:
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1) Assign a one (1) to each firm which moves from

Prospector to Analyzer

or from Analyzer to Defender

or from Reactor to Defender,

and assign a two (2) for each firm that moves from

Prospector to Defender

2) Assign a one (1) to each firm that moves from

Defender to Analyzer

or from Analyzer to Prospector

or from Reactor to Prospector

and assign a two (2) to each firm that moves from

Defender to Prospector

The summation of the first rule is labeled 'D' (for

Defender) and the summation of the second rule is labeled

'P' (for Prospectors). The PD index is then calculated for

each industry by subtracting D from P. The PD index is a

measure of the relative direction of change in strategic

orientations and is based on the assumption that Prospector

and Defender orientations are opposites on a continuum, and

that Analyzers lie between the two extremes. Reactors are

assumed to not be located on the continuum and are included

only if the change is from Reactor to one of the extremes.

Table 2F shows the calculation of this index (PD index) from

the change data presented earlier. The index is 1.0 for

tobacco, 5.0 for railroads and 10.0 for hospitals.
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Computation of the PD Index

Table 2F

Change in
Orientation Tobacco Railroads Hospitals

Towards Defender

P to A 0 0 3

A to D O 1 0

R to D 0 0 0
P t¤ D .2.. L L

0 1 3
Towards Prosgector

D to A 1 3 4
A to P 0 0 4
R to P 0 3 1

D to P _jL__ __Q__ Z(2)=4

1 6 13

PD index 1-0=1 6—1=5 13—3=10

Niche Size

.GrLLh¤w BD.I.u1ex
V

Tobacco 1.62 1

Railroads .84 _ 5

Hospitals 1.12 10
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Organizational ecology theory predicts that r-type

strategies are more successful (and are more likely to be

found) in conditions of increasing niche size. Support for

this proposition would require a positive relationship

between the PD index and the growth index. As Figure 2G

shows, this is not the case.

Although not statistically significant, the inverse

relationship found (r = -.59) is opposite of that predicted

by theory. Admittedly, this meta-analysis is based on an

extremely small sample and assumes away the fact that

different niche shape changes probably affect the three

_ studies' outcomes. Nevertheless, the analysis suggests the

need for further study of the relationship between niche

size growth and change in strategic orientation.
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The Relationship Between the PD Index and
Niche Growth in a Three Study Meta—AnalysisI O

PD Index

8-

6-

O
4-

2•

.5 1.0
i

1.5 2.0 Growth
Index

Growth P/D
Study Index Index

Tobacco 1.62 .1.0

Hospital 1.12 10.0

Railroad .84 5-0

1°=—.59

Figure 2G
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gummagy of the chapter

This chapter has reviewed the literature, raised issues

and defined the constructs which will be used in this

research. The potential contribution of this research

project has been explained and related to prior knowledge in

the field. The following chapters will set forth a model

upon which the research is based, and will pose several

testable hypotheses within the model.



CKAPTER III

gonceptual gramewogk and Research Dgsigg

The last chapter presented a review of past research

which addressed two research questions:

Do firms become more Prospector—like (or more
Defender-like) as the growth rate of the industry
changes?

Are there differences between Prospector-like
firms and Defender—like firms in their terms of
becoming more or less Prospector—like in response
to changes in the industry growth rate?

In this chapter two constructs (strategic orientation

and niche size) will be defined and relationships among them

will be hypothesized along with supporting theoretical

arguments. Also a research design for testing these

hypotheses will be developed.

Research Design

In the proposed research, the theoretical arguments

made thus far and the research questions to be addressed

require a research design with several characteristics.

First of all, the design must be longitudinal in order to

observe whether or not individual firms change their

strategic orientations in response to changes in

environmental conditions over time. Additionally, the

design must allow comparison of change behavior both within

and among firms over time.

The quasi—experimental approach seems to satisfy these

methodological requirements. Cook and Campbell (1979)

describe a quasi—experimental design which allows some

64
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control over historical effects in field studies by

classifying subjects based on some important differentiating

characteristics. Historical conditions are then identified

and operationalized as a treatments. By observing and

measuring the differences in behaviors among the subject

firms across the historical conditions (i.e., treatments),

the researcher can infer causal relationships between

treatment and subject behavior.

A quasi·experimental design was used in this

research. Firms within an industry will be measured in

terms of their strategic orientations and tracked over

several periods of time in which some strategically

important environmental conditions can be identified.

Change in strategic orientation within and between periods

will then be measured by comparing the organizational

characteristics of individual firms from one period to

another. In this way, certain hypotheses relating to

strategic orientation, environmental conditions and the

interactive effects of the two on change in strategic

orientation can be tested.

A general model of the two constructs and the

relationships between them to be examined is presented in

Figure 3A. Figure 3B presents a summary of the measures,

constructs and variables which comprise the research model.
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Research Model

Period 1 Period 2

Strategic Strategic
Orientation Orientation

Niche Size
Growth

Condition

Figure 3A
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The Research Model with Underlying
Measures and Constructs

Measures Constructs variables

R & D Expenditure Prospecting

Strategic
Orientation

Fixed Assets Per EnployeeChange

in Strategic
Orientation

Growth Rate
Condition of Total liche Size
Industry Revenue: Growth
Stable, Increasing, Condition
Decreasing

Figure 38



68

constructs

This research examined the relationships between two

construct variables: 1) strategic orientation, and 2) niche

size growth condition.

Strategic Orientation

Strategic orientation was measured on two

dimensions: 1)prospecting and 2) defending. The ratio of

the twe was used to type individual firms as being

either Prospector-like or Defender-like. This ratio is

labeled the PD index (Prospector-Defender Index). This

method of typing is similar to the original argument by

Miles and Snow (1978) that Defenders and Prospectors lie on

opposite ends of a continuum defined mainly in terms of

efficiency and flexibility/first—to—market.

Change in strategic orientation was defined as a

change in the PD index. For example, a firm which measures

high in the PD index in one period but low in the PD index

in the following peried was said to have become more

Defender-like.

Niche Size Growth condition

Niche is defined as a specific industry for this

research. Niche size is the total sales revenue generated

in the industry per time period. Three conditions of niche

size growth will be examined: 1) Stable — relatively little

change in the total revenue earned in the industry, 2)
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increasing - relatively high growth in the total revenue

earned in the industry and 3) decreasing — relatively

falling total revenue in the industry.

Changes in total revenue within an industry are caused

by the interaction of change in both price and unit sales

volume. Over time, price and unit sales volume are affected

by the dynamic interaction of supply and demand. For

purposes of this research, the underlying reasons for change

in total revenue earned by an industry will not be

considered.

Hypotheses and Discussion

In this section, five separate hypotheses will be

developed based on discussions presented in this and prior

chapters. Individual hypotheses will be followed by the

theoretical reasoning relevant to each.

KYPOTHEBI8 1: The strategic orientations of firms, in
general, will experience less year—to-year variation in
periods of low niche size growth than in periods of either
high niche size growth or niche size decrease.

Advocates of the managerial choice perspective argue

that managers employ strategy as an adaptive mechanism for

achieving and maintaining coalignment with the environment

(Thompson, 1967; Andrews, 1971; Hofer and Schendel, 1978;

Porter, 1980). It therefore follows that adaptation

activity will tend to occur in response to environmental

events which create niche instability. During periods of

stability, firms are more likely to attain coalignment.
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During periods of instability, coalignment is more difficult

to maintain (Thompson, 1967). In the absence of

coalignment, performance will fall (Burns and Stalker,

1961). In response to negative feedback (falling

performance), organizational leaders will initiate search

behavior (March and Simon, 1958), for alternative

strategies. Dominant coalitions will tend to ignore signals

for strategic change which don't fit their shared cognitive

maps of reality (Hambrick and Mason, 1984). Even when the

need for change in strategy is perceived, structural inertia

will impede the organizations ability to change (Hannan and

Freeman, 1984). Empirical support for the above hypothesis

will provide evidence useful in answering the first research

question posed in this research.

HYPOTHEBIS 2: When moving from a period of low niche
size growth to a period of high niche size growth, firms
in general, will become more Prospector—1ike.

This view is supported by the organizational ecology

perspective which predicts that during periods of increasing

niche size first-movers are able to exploit new

opportunities at the expense of efficiency-driven firms

which remain committed to old products and processes

(Brittain and Freeman, 1980). Miles and Snow (1978),

speaking from the managerial choice perspective, also

support this view. Zammuto and Cameron (1985), who attempt
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to integrate the organizational ecology and managerial

choice perspective, reach the same conclusion.

HYPOTHESIS 3: When moving from a period of high niche
size growth to a period of niche size decrease, firms in
general will become more Defender-like.

This hypothesis is closely related to Hypothesis 2 and

is supported by the same line of reasoning. As niche size

shrinks and competition intensifies, efficiency becomes a

more viable means of competing and the ability to enter new

markets quickly is of diminishing value.

HYPOTHEBIB 4: The more Prospector-like the firm, the
greater will be the degree of change in strategic
orientation when moving from a period of low niche size
growth to a period of high niche size growth.

This hypothesis tests the organizational ecology notion

that because efficiency is less effective than being first-

to-market during periods of increasing carrying capacity,

firms will adapt by becoming more flexible/first—to-market

oriented. Not only are Defender—like firms less able to

adapt than Prospector-like firms, but there is no strong

pressure for them to do so. This is because efficiency is

always of some value as a competitive strategy.

KYPOTHEBIB 5: The more Prospector-like the firm, the
greater will be the degree of change in strategic
orientation when moving from a period of high niche size
growth to a period of decreasing niche size.

This hypothesis is similar to Hypothesis 4 but

addresses changes between periods two and three. As niche

size shrinks and efficiency becomes increasingly important

as a competitive factor, Prospector-like firms will be under
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greater pressure (and more able) to increase their levels of

efficiency than will the relatively efficient Defender-like

firms.

Qattiug

In choosing a setting for this research, there are

several factors to be considered:

1) The sample should be restricted to a single industry in

order to minimize measurement variation which might be

caused by differences in technology and environmental

effects across industries. To accomplish this, the

sample will be taken from a single industry as defined

by a single 4-digit SIC code. This procedure is

suggested by Porter (1980, p. 370).

2) The sample organizations should be autonomous and not

subsidiaries of other organizations so as to have

maximal discretion in choosing a strategic orientation.

To accomplish this, corporate-level data will be used.

3) The industry studied should be one which experienced a

relatively stable niche shape over a 20 to 30·year

period. Furthermore, during this period, the industry

should have experienced three distinct periods of niche

size growth conditions: stable, increasing, and

decreasing.

4) The sample firms must provide adequate data of the

appropriate kind over the 20 to 30—year time span of
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the study to allow measurement of strategic orientation

and to detect change in those orientations.

Given these requirements, the oil refining industry,

SIC code 2911, was chosen for the research study.

As Figure 3C shows, the oil industry has gone through

three distinct periods of niche size growth in terms of

aggregate total revenue earned in the industry.
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Total Sales of 58 U. S. Oil Conpanies
from 1968 to 1986
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Figure 3C



75

Data source

The principle source of data for this research is the

1986 edition of the Industrial COMPUSTAT tapes. The

COMPUSTAT tapes contain over 170 pieces of financial

information over a twenty-year period (from 1967 to 1986),

for over 2,000 companies. The data is considered reliable

and objective (Ginsberg, 1984). An initial sample of firms

was obtained by printing out twenty-three variables (such as

total sales, total assets, net profit, R & D expenditure,

etc.) for each firm for each year from 1967 to 1986. The

twenty-three variables were chosen on the basis of content

validity as judged by the opinion of three experts (near

doctorally qualified academicians in the field of strategic

management). ·

Upon visual inspection, it was found that data entries

for all of the variables were not available for all twenty

years for any of the firms. Thus began a process of

identifying which variables were generally available over

most of the twenty-year period and for which firms these

data were available. The sample at the conclusion of this

process consisted of 16 firms for which data existed for

nine key variables from 1975 to 1986. Prior to 1975, data

for fewer variables existed for fewer than the 16 firms in

the final sample as follows:
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# Firms For Which Complete Data
Qggg is Available fo; 9 yariablgs

1967 3

1968 3

1969 4

1970 9

1971 10

1972 12

1973 12

1974 14

1975-86 16

Of the variables for which data did not exist, the most

important was advertising expenditures. Because Hambrick

(1983) found marketing expense per sales dollar to

significantly differentiate between Prospectors and

Defenders, it was hoped that a similar measure could be used

in this research. There are two possible reasons for the

absence of data under the advertising expense variable in

the COMPUSTAT data set. The first possibility is that

advertising expenditures are not of a sufficient magnitude

to report as a separate line item in this industry. This

may be because of the commodity-like character of the

product and/or because the product is sold to industrial

users or distributors instead of to consumers (except in the

case of a few vertically integrated firms which own their

own gas station chain). In spite of the absence of the
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availability of advertising expenditure data, other required

measures were available for most of the firms over most of

the years sufficient to warrant use of the sample.

variables and Measures

Dependent Variables

The dependent variable in this research is the change

in strategic orientation construct which is defined as a

change in the PD index, a continuum which ranges from

Prospector-like to Defender·like.

The strategic orientation construct is operationalized

as the bi-dimensional interaction of two sub-constructs:

1) prospecting and 2) defending. A comprehensive rationale

for the use of these constructs is presented in the

'constructs' section of this chapter.

The prospecting construct will be operationalized as a

single indicator or measure: research and development

expenditure. There is support in the literature for this

indicator as a legitimate measure of strategic orientation

as herein defined. Miles and Snow (1978) characterize the

Prospector as spending relatively more on product

development than other firms. Hambrick (1983) found

empirical support for this measure in his study of 74

matched pairs of Prospectors and Defenders across industries

using PIMS data. Prospectors were found to spend an average

of 80% more on product R & D per sales dollar than
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Defenders. In 60 of the 75 matched pairs, the Prospector

spent more than the Defender. This was statistically

significant at the .01 level.

In a second study, Romanelli (1988) found a correlation

of .49 (p < .01) between research and development per sales

dollar and the number of product lines and product-line

versions offered by 174 minicomputer manufacturers between

1967 and 1980.

The defending construct will be operationalized as a
L//[

single indicator or measure: capital expenditure. There is

support in the literature for this indicator as a surrogate

measure for strategic orientation. Capital expenditure will

be used instead of fixed assets as a measure of efficiency

for several reasons. First, it is closely related to fixed

assets. Capital expenditure is, in fact, additions to fixed

assets. Second, capital expenditures are a measure of

current intended strategy whereas fixed assets are a measure

of past strategy (past capital expenditures). Third,

capital spending is a more sensitive measure to changes in

the environment than fixed assets because the latter is

heavily weighted to the past.

Thompson (1967) made the point that the employment of

long-linked technology created high levels of efficiency.

Hambrick (1983) found that fixed assets per employee were
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higher for Defender firms than for Prospectors, creating

empirical support for Thompson's argument.

Miles and Snow also characterize Defender firms as

having higher levels of investment in plant and equipment as

a necessary prerequisite to efficiency. Porter takes a

similar position in describing the requirements for

attaining the efficiency necessary to low—cost leadership.

As defined by the Industrial COMPUSTAT manual:

3 & D Expenditures include all costs that relate to the

development of new products or services, but excludes

costs associated with prospecting, acquisition of

mineral rights, drilling, routine ongoing efforts to

define, enrich or improve the quality of existing

products, and market research.

Qapital Egpenditures include funds spent for additions

to the company's property, plant, and equipment, but

excludes additions due to acquisitions.

Independent Vapiables

This research employs one independent variable: niche

size growth. Niche size is defined as the total aggregate

revenue earned in a particular industry in a year. Niche

size growth is the rate of change in total aggregate revenue

from year to year. Three conditions of niche size growth

will be employed as treatment in the sense of experimental

research. The first condition is stable niche size, and is
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defined as relatively low rate of niche size growth. The

second condition is increasing niche size and, is defined as

relatively high rate of niche size growth. The third

condition is decreasing niche size and, is defined as

relative decline in niche size.

The three conditions will be operationalized as
V//

follows: The stable niche size condition is defined as the

period from 1967 to 1972. The increasing niche size

condition is defined as the period from 1973 to 1980. The

decreasing niche size condition is defined as the period

from 1981 to 1986.

As Figure 3C shows, the price of oil went through three

distinctive stages from 1967 to 1986. In the period from

1967 to 1972, the price was generally stable, increasing at

the modest rate of 7% annually. As a result of the oil

embargo against the U. S. by the Arab states in 1973, the

price of oil rose sharply. The subsequent formation of the

OPEC group and resulting limitations on oil supply in world

markets caused oil prices to continue to rise through 1980.

Thus the Period 1973 through 1980 was a period of rapid

increase in the price of oil. The rate of increase during

this period was 22% percent per year.

Beginning in 1981, the price of oil in world markets

began to fall. This was caused by growth in the supply of
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oil beyond the control of the OPEC group. From 1981 to 1986

the price of oil fell at an annual rate of —6% percent.

Controls

The concept of control in research design refers to the

desirability of ruling out threats to valid inference and to

increase the ability to detect true effects of smaller

magnitude (Cook and Campbell, 1979, p. 8). Cook and

Campbell (1979) describe three aspects of control. The

first is control over the situation in which an experiment

is being conducted so as to minimize extraneous effects. A

second aspect of control concerns the ability to determine

which units receive a particular treatment at a particular

time. The third sense of control refers to the desirability

of minimizing the possibility that subjects assigned to

different treatments are not similar in some important

sense.

Experimentation in field settings cannot easily control

the situation in which the experiment takes place. There

are, however, approaches for controlling treatments and for

insuring that subjects assigned to treatments are not

dissimilar in obvious ways.

Several controls are employed in this research. The

first means of controlling for extraneous effects was to

limit the sample to a specific type of business activity.

This research examines only those firms which concentrate on
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refining oil rather than the oil industry as a whole. The

reason for this is that price increases or decreases have

different effects on the various stages of the oil activity

chain. For example the increase in oil prices caused a

phenomenal increase in the level of oil exploration but

little or no effect on the number of gas stations in

operation.

A second control is for size. The potential for size

differences to confound the effects of environmental events

on firm behavior has long been recognized in the strategy

literature (Woodward, 1965; Hage and Aiken, 1965; Blau,

1968; and others). Size will be controlled for in this

research by statistically partialling out its effects, and

using the residual values as the variables of analysis.

Summary og the Chapte;

This chapter has discussed the measures which will be

used to operationalize the variables to be addressed in this

study. Theoretical arguments were made for particular

causal relationships among the variables. A research design

was presented to test five hypotheses. Also the research

setting and data sources were described along with the

rationale for their selection. Finally, means of

controlling for extraneous effects were discussed with

respect to the measures employed.
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In the next chapter an analysis of the data is

presented. Validation and reliability issues are addressed,

tests of the hypotheses made, and results are reported.



CHAPTER IV

Analysis and Aesults

In the preceding chapter, the methods to be employed in

this study were described. A model was presented, the

variable constructs were defined, a number of hypotheses

were proposed, and the research setting and data sources

were described.

In this chapter control validity and reliability of the

measures will first be addressed. The hypotheses will then

be tested and the results discussed.

The Data

The data to be analyzed in this section consist of

yearly expenditures on research and development and on new

capital. The two measures were first merged in a ratio

format with R & D expenditures as the numerator and capital

expenditures as the denominator. This ratio is labeled the

PD (Prospector—Defender) index. In order to control for the

confounding effects of size, the index was regressed against

size (sales revenue), and the residual values used as the

variable of analysis. These values were then standardized

across years and firms with a mean of 10 and a standard

deviation of 1 to obtain z·scores for each firm by year. At

this point the database consisted of 320 data points (20

years x 16 firms). Because the first three years (1967,

1968 and 1969) of the data set contained data on only three

(four in 1969) firms, these years were dropped. This was

84
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done after computing the yearly PD index means and noting a

large difference between the 3 (or 4) firm means of 1967,

1968 and 1969 and the 10 firm means of 1970, 1972 and 1973.

It was felt that the 1970-72 data based on 10 firms was more

representative of the period and more comparable to data

from later years.

Having dropped the 1967-70 data from the data set, 272

data points remained (17 years x 16 firms). A list of the

firms included in the sample is found in Appendix 4A.

Further inspection revealed that data was not available in

36 cases. These missing data tended to be concentrated in

the early years of the data set. Even so, it was decided to

proceed with the existing data set rather than drop firms

and/or years in order to eliminate the 'holes' in the data.

It was felt that the missing data posed no serious problems

to the analysis and that further loss of firms and/or years

would weaken the power of the analysis to detect effects.

In an initial attempt to conceptualize the data pattern

within the model, the yearly means of the PD index were g

plotted for the 17-year period of the study. From the

pattern depicted in Figure 4A, it appears that there are

differences in the PD index which correspond to the three

periods (conditions) of niche size growth. The index

declines in Period 1, climbs slightly in Period 2 and climbs

steeply in Period 3.
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To get a feeling for the source of this change in the

PD index, the numerator (R & D expenditures) and the

denominator (capital expenditure) were graphed separately.

Figures 4B and 4C portray the patterns of these two

variables in terms of yearly means of the 16 firms.
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A Plot of Stundardized, Yeerly leon PD Index Values for the Sunple of 16 Oil Fims
Hith Le¤st·Sq.1are Trend Lines for Each of Three liche Size Growth Periods
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A Plot of Stendardized, Yearly leon R I 0 Expenditure Velues lith
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A Plot of Stonderdized, Yearly Mean Capital Expenditure Values with
Least-Square Trend Lines for Each of Three liche Size Growth Periode

Capital Expenditures
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In both cases (R & D spending and capital spending) the

patterns are similar to the composite PD index: the period

means decrease from Period 1 to Period 2 and then increase

dramatically in Period 3. The pattern of decrease in

spending in both areas suggests several possible

interpretations. First, the relatively unexpected increase

in oil prices caused by the 1973 Iranian oil embargo,

created high uncertainty among oil firms. Perhaps the

short—term reaction of oil firms was to postpone strategic

commitment in either direction (prospecting or defending)

until the picture cleared somewhat. A second possibility is

that in the windfall of higher profits the need for

investment in either R & D or capital was lower.

Similarly, the increase in both R & D and capital

expenditures after 1980 might be explained by the greater

certainty of the future direction of oil prices and/or the

pressure to make a strategic response to falling revenue.

In the late 1970's, there was clear evidence that the supply

of oil was growing while the demand for oil was falling,

both attributable to high oil prices. The collapse of oil

prices after 1980 was, therefore, not the surpriseful event

that the earlier price increase was.

Validitg ggd gelggglllgy

One can never know what is true through the process of

causal inference. At best, one can know what has not been
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ruled out as false. Yet even in the process of ruling out

that which is false there are sources of distortions which

can lead to inaccurate conclusions. This distortion is due

to the unavoidable presence of measurement error in all

research. An essential part of empirical research is to

take steps to limit the sources of measurement error from

the design stage through the data collection, analysis and

interpretation stages of the research. Rosenthal and Rosnow

(1984) provide a set of criterion for detecting the presence

of measurement error and some rules for limiting the

magnitude of the error. One criterion, validity, refers to

the degree to which we observe what we purport to observe. b//

The second, reliability, is the degree to which observations

are stable or consistent. These two criteria are related to

each other and a threat to either one can seriously effect

the other.

validity

To say that a measurement is valid is to say that it is

a relatively accurate approximation of the ”real value."

Cook and Campbell (1979) distinguish among four types of

validity: Statistical conclusion validity, internal

validity, construct validity and external validity. In this

section, only construct validation and reliability will be

addressed.
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Construct validity

Cook and Campbell (1979) list several potential threats

to construct validity. A major threat involves perceptual

and interpretative bias associated with subjective

measurement methods such as investigator inference, self-

typing by respondents, and external assessment by third

parties (Snow and Hambrick, 1980). The use of objective

measures in this research minimizes this threat to construct

validity.

A second threat to construct validity is inadequate

preoperational explication of the constructs. It is argued

here that for this research, adequate attention was given to

thoroughly grounding the constructs of prospecting,

defending, and niche size in theory and selecting reasonable

surrogate measures for those constructs.

A test of the validity of the measures used to

operationalize the prospecting and defending constructs was

made as follows:

Hambrick (1983) found that R & D expenditures per sales

dollar and fixed assets per employee were statistically

significant in discriminating between Prospectors and

Defenders. The fact that Hambrick's study was across

industries provides some validation for the use of the R & D

as a discriminator between Prospector and Defender

orientations. A more powerful source of validation would be
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to see if the measurements used in this research to

designate Prospectors vs. Defender orientations agreed with

a separate measure used in a separate study. Hambrick

(1983) classified 850 firms from different industries into

the Miles and Snow types, based on the percent of sales

revenue from new product activity compared to a relevant

industry bench mark. This measure is a near-perfect

surrogate for first-to—market activity. Hambrick then found

that R & D per sales dollar and fixed assets per employee

were significant as discriminators between the two groups.

If a comparison of the measures used in this research

yielded strong agreement with Hambrick's findings, an

argument could be made for convergent validity.

To do this, R & D expenditures per sales dollar from

1973 to 1980 were correlated against fixed assets per

employee for the same period. Both of these measures were

corrected for size effects before the correlation

coefficients were computed. As Hambrick (1983) found, there

is a negative (r = -.478, p = .06) relationship between the

two measures (see Figure 4A). Given the small sample size

(n = 14), this relationship is relatively strong. Firms

high in R & D per sales dollar tend to be low in fixed

assets per employee.

It would be desirable to use these two measures (R & D

per sales dollar and fixed assets per employee) as objective
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indicators of the Prospector-Defender orientation continuum.

This is, however, not possible in the current research

because of the nature of the independent variable. The

independent variable, niche size, is defined as the growth

condition of the total revenue earned in the industry. The

presence of sales data in both the dependent and independent

variable would create covariance between the two unrelated

to strategic change behavior. To avoid this problem, it was

decided to use R & D expenditures per se, and not R & D per

sales dollar.

The fixed asset per employee measure validated by

Hambrick (1983) presented a problem of a more theoretical

nature. Fixed assets are more representative of past

expenditures, and therefore, past strategic behavior rather

than present strategic behavior. Any change in expenditures

on fixed assets would be diluted by the heavy existing bulk

of fixed assets. In other words, current strategic behavior

would be obscured by past strategic behavior if fixed assets

were used as a measure of strategic orientation.

A better indicator of current strategic change is

capital expenditure. This measure focuses on gdditigns to

fixed assets and is therefore a more sensitive indicator of

current strategic behavior.

A computation of the degree of intercorrelation between

R & D expenditure and capital expenditure revealed a high
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positive correlation (r = .74, p < .001). This correlation

was computed across firms (n = 16) on average data from 1973

to 1980 which had been adjusted for size effects. As Figure

4D depicts, firms high in R & D expenditures also tend to be

high in capital expenditures. This puzzling finding

suggested the possibility that size was confusing the issue

in spite of having controlled for size effects. To test

this, an index consisting of the sum of the standardized

scores of each variable was correlated against size (total

sales). This was to see if the firms spending more on both

R & D and capital were larger than those spending relatively

less on both.

As Figure 4E shows, there is no relationship between

the summation index and firm size (r = -.005). A test to

verify that the ratio index (PD index) was not related to

firm size yielded similar results (r = .053).
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A Plot of Average R & D Expenditures Versus Capital
Expenditures (After Correction for Size)

For 16 Firms For the Period From 1973 to 1980
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The positive correlation evident in Figure 4D is get

between R & D and capital expenditures but between the

residual values of the two variables after correction for

size. In other words, firms which are high in R & D

expenditures for their size also tend to be high in capital

spending for their size. The opposite is also true: firms

low in R & D ror their size tend to be low in capital

spending for their size. A further test revealed that there

was no relationship between the pattern in Figure 4D and

size. The firms in Quadrant I of Figure 4D were not, on

average, smaller or larger than the firms in Quadrant III.
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Correlation of Summation Index and PD
Index With Sales Revenue for 16 Firms

1 2
1) Summation index —

-

2) PD index .085 -

3) Sales revenue -.005 .053

1) Summation index = Summation of z-scores for R & D
expenditures and capital expenditures

2) PD index = ratio of R & D expenditure to capital
expenditure

Figure 4E
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To provide a measure of strategic orientation, a ratio

was constructed by dividing R & D expenditure by capital

expenditure. This ratio, labeled the PD index (Prospector—

Defender Index), was then correlated against the two

measures validated by Hambrick (1983), R & D per sales

dollar and fixed assets per employee. The correlation

coefficients were both high and in the predicted direction

(r = .90, p < .0001 and r = -.58, p < .02), suggesting that

the PD index was tapping the same strategic criteria that

Hambrick's measures tapped (see Figure 4F).
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Correlation Matrix for Various Measures for 16 Firms
For the Period 1973 to 1980, Net of Size Effects

Pearson Correlation Coefficients / Prob > R Under I|0:RHO=0 / N = 16

MRESALES MCAPEXP MFASEMP MRESDEV MINDICTR

MRESALES 1.00000 0.26941 -0.47755 0.49791 0.90420
0.0000 0.3130 0.0614 0.0497 0.0001

MCAPEXP 0.26941 1.00000 0.15246 0.74624 -0.10988
0.3130 0.0000 0.5730 0.0009 0.6854

MFASEMP -0.47755 0.15246 1.00000 -0.11233 -0.57930
0.0614 0.5730 0.0000 0.6787 0.0187

MRESDEV 0.49791 0.74624 -0.11233 1.00000 0.21337
0.0497 0.0009 0.6787 0.0000 0.4275

MINDICTR 0.90420 -0.10988 -0.57930 0.21337 1.00000
0.0001 0.6854 0.0187 0.4275 0.0000

MRESALES = R & D expenditures per sales dollar
MCAPEXP = Capital expenditures
MFASEMP = Fixed assets per employee
MRESDEV = Research and development expenditures
MINDICTR = MRESDEV/MCAPEXP

Figure 4F
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A third threat to construct validity is the potential

bias resulting from one (or few) surrogate measures per

construct. This is the major source of threat to construct

validity in this research. The prescribed method of

combating this threat is to use multiple indicators for each

construct when possible (Cook and Campbell, 1979, p. 65).

In this research, one measure is used to operationalize

each of the two constructs (prospecting and defending). In

the early stages of this research, a number of measures were

identified and combined to build the two constructs. These

included efficiency ratios such as asset turnover, inventory

turnover and sales per employee as well as Hambrick's

measures (discussed above). However, closer analysis showed

that each of these measures contained some element of the

independent variable, total sales revenue growth. It was

therefore necessary to discard these multiple measures in

favor of an index which was relatively free of commonality

with the treatment variable. The PD index, the ratio of R &

D expenditure to capital expenditure is felt to be a truer

measure of intended strategic orientation than any other

available objective measure.

geliability

Reliability analysis is used to estimate measurement

error so that one can deal with the issue of how repeatable

or stable the measurements are. It is said that reliability
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is a necessary but insufficient condition for validity

(Nunnally, 1978, p. 196). This means that a measure can be

reliable but not valid. However, a measure cannot be valid

if it is unreliable.

To test the reliability of the PD index, correlation

coefficients were calculated for the measure (after

adjustment for size) by firms across years for the years

1975 through 1980. These years were chosen for two reasons.

First, all the years fall within a single niche size

condition (increasing) and second, because for these years

data for at least 14 of the sample firms is available for

all years. The correlation matrix, Figure 4G, shows the

intercorrelations among the six years. The correlation

coefficients are all high ranging from .91 to .99. The

correlations are higher for successive years with values

declining as the time between year pairs increases. This

pattern of high but declining r—values is wholly consistent

with what one would expect when using a test-retest measure

of stability: the longer the interval between test and

retest, the lower the stability. The conclusion is clearly

that this measure is sufficiently stable to rule out any

serious threat to measurement reliability.
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Pearson Correlation Coefficients for the
PD Index Among Firms from 1975 to 1980

INDCTR75 INDCTR76 INDCTR77 INDCTR78 INDCTR79 INDCTR80

INDCTR75
1.00000 0.98108 0.99036 0.94931 0.94595 0.91914
0.0000 0.0001 0.0001 0.0001 0.0001 0.0001

15 15 15 14 14 14
INDCTR76

0.98108 1.00000 0.98886 0.95340 0.95455 0.89185
0.0001 0.0000 0.0001 0.0001 0.0001 0.0001

15 15 15 14 14 14
INDCTR77

0.99036 0.98886 1.00000 0.96091 0.97044 0.91659
0.0001 0.0001 0.0000 0.0001 0.0001 0.0001

15 15 15 14 14 14
INDCTR78

0.94931 0.95340 0.96091 1.00000 0.94882 0.96077
0.0001 0.0001 0.0001 0.0000 0.0001 0.0001

14 14 14 14 14 14
INDCTR79

0.94595 0.95455 0.97044 0.94882 1.00000 0.91919
0.0001 0.0001 0.0001 0.0001 0.0000 0.0001

14 14 14 14 14 14
INDCTR80

0.91914 0.89185 0.91659 0.96077 0.91919 1.00000
0.0001 0.0001 0.0001 0.0001 0.0001 0.0000

14 14 14 14 14 14

Figure 4G
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gests og Hgpotheses

Each of the five hypotheses to be tested involve

comparisons over time, either between periods or within

periods. For each hypothesis two tests will be made: one

involving the means of the PD index in each of the three

periods studied, and one involving the least square

regression trend lines for each of the periods. The

rationale for this approach is that each of the two measures

has the potential to reveal valuable but different insight

into the data.

Hypothesis 1: The strategic orientations of firms, in
general, will experience less year-to-year variation in
periods of low niche size growth than in periods of high
niche size growth or periods of niche size decrease.

The first test of this hypothesis was done by comparing

the variance of the average, yearly PD index values across

periods. To do this, a mean PD index value was computed for

each of the three periods separately. For example, the mean

PD index for all firms in Period 1 (years 1970-72) was

10.08. Then the variance of the yearly index values from

the period means were computed. These period variances were

then compared in an F-test for the difference between

variances. Figure 4H portrays the configuration for the

test. As Figure 4I indicates, there was not a statistically

significant difference between the variances for Period 1

and Period 2. The differences between Periods 1 and 3 and

between Periods 2 and 3 were significant at the .01 level.
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An inherent aspect of longitudinal data is the notion

of trend, or change over time. To ignore trends between or

within time periods is to ignore a source of insight not

available when simply comparing the means between periods.

With this in mind, a second test of Hypothesis 1 was

performed using the same approach but computing the

variances of each period from a trend line rather than the

period mean.
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Differences in Variance of Yearly Mean
PD Index Values from the Period Means
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Results of the F-Test for Differences in Variance of
Yearly Mean PD Index Values from the Period Means

Periods Degrees of As
Qgmpared F-Value freedom p fredicted

P1and P2 1.5 2, 7 p > .1 No

P1 and Fg 17.0 2, 5 p < .01 Yes

P2 and Fg 11.3 5, 7 p < .05 Yes

Figure 4I
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As Figure 4J depicts, it appears that variance from the

trend line is highest in Period 3 and lowest in Period 1. A

statistical test for the difference between variances

indicates that Period 1 was significantly more stable than

either Period 2 or Period 3, and that Period 2 was more

stable than Period 3. The results of this test are found in

Figure 4K, and provides support for the hypothesis that

strategic orientations will experience less variation in

periods of low niche size growth than in periods of high

niche size growth or niche size decrease.
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Differences in Vsrisnces of Yeerly leon
PD Index Values from Period Regression Lines
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Results of the F—Test for Differences in Variances of
Yearly Mean PD Index Values From Period Regression Lines

Periods Degrees of
Compared F Value Freedom p

P1 and P2 6.52 2, 7 < .05

P1 and P3 33.5 2, 5 < .01

P2 and P3 5.18 5, 7 < .05

Figure 4K
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Hypoth••i• 2: When moving from a period of low niche
size growth to a period of high niche size growth, firms in
general, will become more Prospector-like.

To test this hypothesis, the mean PD index for each

firm was computed for each period. These means were then

compared across periods in a paired t-test design. Of the

eleven firms for which data existed in both periods 1 and 2,

eight experienced decreases in their period-averaged PE

indices. The mean decrease of -.246 from the mean Period 1

index value of 9.99 was statistically significant at the .05

level. The effect, however, was opposite of that

hypothesized. A graphic portrayal of the changes in period

mean PD index values by firm is found in Figure 4L.

A second test of the hypothesis was also performed to

see if the trend lines of the sampled firms changed in the

predicted manner. An increase in the slopes of the trend

lines would support the hypothesis. This could occur even

though the mean PD indices decreased from Period 1 to Period

2.

This test required that a least squares regression line

be computed for the PD index values for each firm in each of

the three periods separately. The slopes for each firm were

then compared across periods in a paired t-test design. Of

the ten (10) firms which had at least two years of data in

both Period 1 and Period 2, 5 experienced increased PD index

slopes (became more Prospector-like) and five experienced
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Changes in Period Mean PD Index Values by Firm
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decreased PD index slopes. The mean change in slope was

0.159 with a standard deviation of .114. This change was,

therefore, in the predicted direction. However, the t-test

for statistical significance of the change failed to support

the hypothesis. Figure 4M presents the results of both

tests of Hypothesis 2.

Hypothesis 3: When moving from a period of high niche
size growth to a period of niche size decrease, firms in
general will become more Defender—like.

The tests for this hypothesis are the same as for

Hypothesis 2. In the test for change in the mean PD index

means from Period 2 to Period 3, 15 firms had sufficient

data to be included. Of these, 14 experienced increases in

the PD index. The mean increase of .341 from the Period 2

average of 9.76 was statistically significant at the .01

level. The change was, however, not in the predicted

direction.

A second test of the hypothesis was performed by

comparing trend line slopes across periods. Of the 14 firms

for which sufficient data existed, twelve experienced

increases in slopes. The paired t-test was statistically

significant at the .001 level, but again, the effect was

opposite that predicted. The results of these two tests are

presented in Figure 4N.
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Results of Paired t-Tests for Differences in Means and Trend
Slopes in the PD Indices of Firms Between Periods 1 and 2

Degrees of In Expected
Test t—value Freedom p Direction

Means 1.94 10 p < .05 No

Slopes .44 9 p > .1 Yes

Figure 4M
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Results of Paired t—Tests for Differences in Means
and Trend Slopes in the PD Indices Between Periods 2 and 3

Degrees of In Expected
Test ;-value Freedom p Qirectigg

Means 4.61 14 p < .01 No

Slopes 4.82 13 p < .001 No

Figure 4N
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Kypothesis 4: The more Prospector-like the firm, the
greater will be the degree of change in strategic
orientation when moving from a period of low niche size
growth to a period of high niche size growth.

To test this hypothesis, the average PD index was

calculated for each firm in Periods 1 and 2 separately. The

differences between the period index averages were then

divided by the PD index averages from Period 1 to obtain

percentage change values for each firm. These percentage

change values were then correlated against the PD index

averages from Period 1. Support for the hypothesis would

occur if the correlation coefficient were positive and

significantly different from zero. This was in fact the

case. The Pearson correlation coefficient was .833 (p <

.01, d.f. = 10), indicating that flexibility oriented firms

are more responsive to increasing niche size than efficiency

oriented firms as Miles and Snow predicted.

Of the twelve firms for which data was available in

both periods 1 and 2, ten experienced decreases in the PD

index (became more Defender-like). The two firms which

experienced increases in the PD index were both moderate in

terms of the Prospector·Defender orientation. Figure 4L

depicts the movement of all the firms from Period 1 to 2 and

from Period 2 to 3.

A second test of the hypothesis was performed by

correlating the average PD index values in Period 1 with the

trend slopes in Period 2 for each firm. The Pearson
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correlation coefficient was .459 (p < .10, d.f. = 10). The

results of these two tests are thus in agreement: The

higher the PD index average in Period 1, the greater the

relative decrease in the PD index in Period 2. The results

of these two tests are summarized in Figure 40.
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Results of Two Tests for a Positive Relationship Between
Prospector—like Orientation in Period 1 and Degree

of Change in Orientation in Period 2

Degrees of In Expected
Test r·value Freedog p Qigectign

Means .833 10 p < .01 Yes

Slopes .459 10 p < .10 Yes

Figure 40
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Hypothesis 5: The more Prospector-like the firm, the
greater will be the degree of change in strategic
orientation when moving from a period of niche size growth
to a period of niche size decrease.

The test of this hypothesis is similar to that of

Hypothesis 4. The percentage change in the average PD index

values from Period 2 to Period 3 were correlated with the

average PD index values for Period 2 by firm. The

hypothesis would be supported if the resulting correlation

coefficients were significantly different from zero. The

Pearson correlation coefficient of .679 (p < .01, d.f. = 13)

indicates that Prospector-like orientation in periods of

niche growth is positively related to the degree of change

in orientation in subsequent periods of niche size decrease.

The more Prospector-like the firm, the greater the change in

strategic orientation. Of the 15 firms in the sample, 14

experienced an increase in the PD index (became more

Prospector-like). The one firm (Firm M) which experienced a

decrease in the PD index was marginally Defender-like in

Period 2 and moved weakly towards the Defender end of the

continuum in Period 3. Figure 4L depicts this movement.

The second test of this hypothesis was performed by

correlating Period 2 PD index averages with Period 3 PD

index slopes by firm. The Pearson correlation coefficient

for this test was .639 (p < .05, d.f. = 12), supporting the

results of the first test. The results of these two tests

are summarized in Figure 4P.
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Bummagy ef the chapter

This chapter has discussed the reliability and validity

of the research data. It has also described and performed

tests for the five hypotheses presented and discussed in

Chapter 4. In the next chapter the test results will be

discussed and related back to the theory on which the

hypotheses were based. Contributions and limitations of the

study will also be addressed.
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Results of Two Tests for a Positive Relationship Between
Prospector-like Orientation in Period 2 and Degree

of Change in Orientation in Period 3

Degrees of In Expected
Test I-value Freedom p Direction

Means .679 13 p < .01 No

Slopes .639 12 p < .05 No

Figure 4P



CHAPTER V

Qiscussiog

Iutroduction

This study has attempted to empirically test several

theorized perspectives from the organizational ecology

literature as to how organizations change their strategic

orientations in response to changes in niche size.

Strategic orientations, as measured by managerial choice of

either Prospector-like or Defender-like orientations (or

some combination thereof), were observed over a period of

twenty years for each of sixteen firms in the oil industry.

In that period of time, the oil industry experienced three

distinct periods of niche size growth. Niche size was

defined and operationalized as the total revenue earned in

the industry. The intent of the study was to see if firms

changed their strategic orientations as the industry in

which they completed moved sequentially from a period of

low, stable growth in total revenue earned to a period of

rapid growth to a period of decline. The study tested

several hypotheses involving the direction of change in

strategic orientation in response to particular changes in

niche size. Other hypotheses involved differences in

patterns of strategic change based on their strategic

orientation in the prior period.

In this chapter, the results of each hypothesis test

will be examined in some detail and related to the

122



123

underlying theory. In cases where test results differ from

theory, an attempt will be made to explain those

differences.

A second part of this chapter will describe

contributions to the field made by this study, and

suggestions for future research.
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Sumiary of Hypothesis Test Results

In Predicted
Hygthesis Test Significancg Qirgtion g

H1: Variation in PD P1 and P2 mean F = 1.5, p > .1 Yes lo
index by niche size slope F ¤ 6.52, p < .05 Yes Yes
condition

P1 and P3 mean F ¤ 17.0, p < .01 Yes Yes
slope F · 33.5, p < .01 Yes Yes

P2 and P3 mean F - 11.3, p < .01 Yes Yes
slope F = 5.18, p < .05 Yes Yes

H2: Increase in PD mean t = 1.94, p < .05 lo No
index during niche slope t = .44, p > .1 Ya; Io
growth

H3: Decrease in PD mean t
•

4.61, p < .01 wo lo
index during niche slope t ¤ 4.82, p < .001 ug wo
size decrease

H4: Change in PD mean r ¤ .833, p < .01 7;; Yes
index greater for slope r = .459, p < .1 ye; Ye;
high index firms
during niche size
growth

H5: Change in PD mean r = .679, p < .01 ye; Ye;
index greater for slope r ¤ .639, p < .05 ye; vg;
high index firm
during niche size
decline

Figure 5A
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Of the ten hypothesis tests, nine yielded statistically

significant results. Six of the ten tests produced results

which were both statistically significant ggg in the

predicted direction. The single test which did not produce

a statistically significant result was in the predicted

direction.

Hypothesis 1

Variation in strategic orientation from year to year

was higher in periods of high niche growth and decline than

in periods of low niche growth. Tests for variation from

both period means and from period trends support this

finding. Furthermore, the variation was highest in the

period of niche size decline. This latter finding squares

with systems theory which predicts that negative feedback

will induce search behavior for new solutions (March and

Simon, 1958). In contrast, the higher variation in the high

niche size growth period than in the low niche size growth

period violates the same theory. Indeed, the findings here

suggest that search behavior is stimulated by both high

niche size growth ggg by niche size decline.

A possible explanation for this finding is found in the

organizational slack literature where two contrasting views

about the role of slack on the adaptation process are found.

In one view, organizational slack enables investment in

projects which would not be possible in the absence of slack
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(Cyert and March, 1963). Singh (1986) argues that

investment in innovation and experimentation are

psychologically appealing during periods of excess resources

because they protect the firm from downside risk. In

summary, this view argues that the presence of excess

resources is positively related to strategic adaptation.

A second and contradicting view of organizational slack

is the use of slack as a buffering device (Thompson, 1967).

In this view, organizations utilize excess resources to

buffer their technical cores from the discontinuities found

in the external environment. This argument suggests that

slack can be used to avoid or postpone adaptation to

changing environmental demands. In the present case,

perhaps both arguments are relevant. A period of rapidly

increasing prices presents an extremely benevolent

environment to all firms within the relevant industry. Such

a period would tend to enlarge organizational slack for all

firms within the industry. In the case of declining prices,

the exact opposite would occur: the competitive environment

becomes less benevolent and organizational slack decreases.

A possible resolution to the apparent contradiction between

the two perspectives on slack is that search behavior

(strategic adjustment) is caused by both low and/or

declining slack and by high and/or rising slack but for

different reasons. Low and/or declining slack may induce
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search behavior as a response to negative feedback; i.e.,

past behavior doesn't work, lets try something different.

At the same time, high and/or increasing slack may induce

search behavior as a means of insuring against future

decline. Figure SB presents a graphic of this possible

relationship.
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Hypothesized Relationship Between Organizational
Slack and Strategic Search Behavior

High

Strategic
Search

Activity

Low

Low Moderate High
Organizational

Slack

Figure 5B
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There is a second possible explanation for the finding

that variation in strategic orientation from year to year

was higher in periods of high niche size growth and

declining niche size than in the period of low niche size

growth. This involves differences in the level of

environmental uncertainty among the three periods. The

notion here is that the degree of variation in strategic

response from one year to the next is directly proportional

to the degree of environmental uncertainty. In other words,

when there is a general disagreement on future conditions,

there will probably glgg be general disagreement on the

appropriate strategic response. This disagreement would

then be reflected in higher than usual variation in industry

level response from year to year.

The scenario described fits the findings in this study

quite well. The oil embargo of 1973 was a unexpected event

as was the subsequent formation of the OPEC cartel. Even

after the formation of OPEC, the general consensus of

economists was that cartels in general were short-term

phenomena and that OPEC could not maintain the artificially

high oil prices for long. Faced with such an uncertain

future in oil prices, one would expect wider differences of

opinion and response than before 1973. Driven by the

relatively high price of oil from 1973 to 1980, the demand

for oil-based products fell as consumers found ways to
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reduce their consumption of these products. At the same

time the supply of oil outside the controls of the OPEC

cartel increased as high oil prices spurred exploration

activity. The combination of falling demand and rising

supply led to the inevitable collapse of oil prices after

1980. This event was more predictable and, consequently,

less uncertain than the earlier period of rising oil prices.

At the same time, it was a period of greater uncertainty

than the pre—1973 period. This was because of the

vacillation in oil prices during the period and the

lingering possibility that OPEC might be able to regain its

economic control.

ggpotgesis 3

This hypothesis predicted that the average PD index for

the samples firms would increase during the period of niche

size growth. This prediction was based on theory from

organizational ecology that prospecting activity is of

increasing value and defending activity of decreasing value

in periods of niche expansion. The hypothesis was not

supported by either of the tests for differences in means or

for differences in slopes. In fact the two tests yielded

conflicting results. The mean test produced a statistically

significant result opposite that predicted while the slope

test produced an insignificant result, but which was in the

predicted direction. In this latter case, although the sign
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of the t-test was positive as predicted, only five of the

ten firms tested experienced increases in the PD index from

Period 1 to Period 2.

The reason for this result is unclear, however, one

possible explanation might be found in the differences

between the two groups of firms. It's possible that the

five firms which experienced increases in the PD index were

already higher (or lower) in the index than the five which

experienced decreases in the PD index. This possibility is

suggested by the nature of the two constructs which, in

ratio form, comprise the PD index. Firms which have a high

PD index are, by definition, more adaptable than those with

a low PD index, and would perhaps be more likely to

experience an increase (or decrease) in the PD index.

On the contrary, firms low in the PD ratio in Period 1

might be more likely to exhibit increases in the index

because they are experiencing greater lack of ”fit” with the

environmental demands (according to organizational ecology

theory). A test for this possibility is addressed in

Hypothesis 4 and is discussed in that section.
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ggpothegis 3

This hypothesis predicted that the average PD index for

the sampled firms would decrease during the period of niche

size decrease. The prediction was based on theory from

organizational ecology that prospecting activity was of

diminishing value and defending activity of increasing value

in periods of decreasing niche size. The hypothesis was not

supported by either the tests for differences in means or

for differences in slopes. In fact, both t—tests were

statistically significant for a relationship opposite of

that predicted. The average PD index for the sampled firms

increased rather than decreased during the period of

declining niches size. This is perhaps the major finding of

the study. Twelve of the 14 firms in the sample experienced

increases in the slope of the PD index trend lines from

Period 2 to Period 3 while 14 of 15 firms experienced

increases in the mean PD index score from period to period.

The reason for this unexpected result is, of course,

unclear. One possibility lies in the March and Simon (1958)

argument that negative feedback induces search behavior.

Certainly the performance declines associated with falling

oil prices after 1980 can be construed as negative feedback.

Furthermore, the greatly increased R & D expenditures during

this period are arguably a form of search behavior.
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ggpothesis 5

This hypothesis predicted that firms with high PD

indices in Period 1 would experience a greater percentage

change in the index than firms with low index values. The

hypothesis was supported: The higher the PD index in Period

1, the greater the decrease in PD index from Period 1 to

Period 2 on average and in trend. This result supports the

notion that Prospector-like firms are more responsive to

environmental events than Defender-like firms.

Hypothesis S

This hypothesis predicted that firms high in the PD

index in Period 2 would experience greater change in the

index in Period 3 than would firms low in the index. The

hypothesis was supported by both the test for means and the

test for slopes.

gummarizatiou og Results

In summary the results of this research suggest that

the growth rate (positive or negative) of niche size

influences whether or not firms change their strategic

orientations. Furthermore the level of influence depends on

the rglggiyg orientation of a particular firm at the

beginning of a period of observation. Prospector-like firms

experience greater degrees of change in periods of both

niche size growth and contraction.
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At the industry level, the variation in response from

year to year was higher in the periods of both niche size

growth or decline than in the period of relatively stable

low growth. Furthermore, the period of highest year to year

variation was the period of niche size decline.

The major finding of the study was that orientations

did not become more Prospector-like during the period of

high niche size growth, and, in fact, became leg;

Prospector—like on average. Furthermore, during the period

of niche size contraction, firms became overwhelmingly more

Prospector-like. Both of these patterns of change directly

contradict the patterns predicted by organizational ecology

theory as interpreted by Brittain and Freeman (1980), and

Zammuto (1988).

Two comments on this finding are in order. The first

addresses the use of total industry revenue as a surrogate

measure for niche size. One might argue that unit volume is

a more appropriate surrogate measure of niche size than

total industry revenue. This is especially true in an

industry which exhibits an inelastic demand function such as

the oil industry. In such a case, the total revenue earned

in the industry is inversely related to the quantity

demanded. In other words, using total revenue as a measure,

the 1973 to 1980 period would be identified as a period of

increasing niche size, while use of the actual quantity of
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oil sold (which declined), would result in the period being

identified as a period of decreasing niche size. The same

phenomenon occurs in the 1981-1986 period but in reverse:

the quantity demanded dropped while the total revenue earned

declined. In the absence of precedence in the literature as

a guide in choosing between the industry's total sales

revenue and total unit volume as a surrogate measure of

niche size, the former measure was chosen. This choice was

made on the basis that cash flow seemed to be of greater

relevance than unit sales. In retrospect, it is clear that

the use of unit sales of oil as a measure of niche size

would have resulted in support for all five hypotheses.

The second comment addresses the usefulness of the

population ecology paradigm in the study of organizations.

The unit of analysis for biological population ecologists is

the species. A species is a collection of organisms that

can interbreed, that is, constitute a gene pool (Young,

1988). Change in the species can only occur from generation

to generation as the gene pool is modified by the natural

selection process. Individual organisms are self- 4{/

constrained in their physical and behavioral characteristics
L/

by the genetic combination inherited from their parents.

Organizations, in contrast, face much looser internal

constraints in the form of structure, activity patterns and

normative order (Hannan and Freeman, 1977), all of which can
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be modified. Structures can be changed and activity

patterns altered at the discretion of management.

Organizations are quite different from living organisms; so

different in fact, that serious question exists as to the

appropriateness of applying population ecology to the study

of organizations. Ruth Young (1988) argues that ”...

organizations do not seem to be derived or to benefit from

biological theory, and empirical support is lacking.” In

the opinion of this writer, much more work needs to be done M
at both the theoretical and empirical level before any

L
Irvn

judgment can be made as to the usefulness of population

ecology theory in the study of organizations.

Contributions

This study makes several contributions to the strategic

management field in the areas of measures, methods, theory,

and results.

geasuggs

This study is one of only two, to the knowledge of the

writer, to use budget data to operationalize strategy (the

other was Cheng and Kesner, 1988). In light of the need for

longitudinal research in the field, validation of the use of

such objectives and available measures is a necessary

condition for future research. Past reliance on

questionnaire recall to capture historical phenomena limits

the time frame of a study to a few years at most. Because
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strategic and/or environmental change occurs over longer

periods of time, the need for objective measures from

archival sources is clear.

The conceptualization of environment as niche size is a

population ecology idea and is not original with this study.

The operationalization of niche size as the total revenue

earned in an industry is, however, to the writer's

knowledge, original with this study. Validation of such

usage is promising to the study of strategic management for

two reasons. First, it facilitates the study of firms over

time because total revenue data are available on a

historical basis. Second, because total revenue is not an

industry specific measure, operationalization of niche size

in this manner enables the comparison of studies across

industries.

A final contribution of the study, in terms of

measurement, is the conceptualization and operationalization

of environmental uncertainty as variance in niche size from

year to year from either a period mean or a period trend

line. This, in combination with the notion of 'degree of

change in trend' as a measure of environmental uncertainty

creates a multi-dimensional, and thus more powerful measure

of environmental uncertainty.
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gethods

While other studies of strategic change have been

longitudinal (of necessity), most have measured change

between two points in time. Typically these points are

averages of, for example, the five years before some

significant environmental event and the five years after(as

in Smith and Grimm, 1987; and Ginn and McDaniel, 1987).

Such analysis is unable to detect subtle effects such as the

response time of firms or the trends from year to year. By

collecting and analyzing data by year, over many years, this

study was able to capture and interpret dimensions of

strategic response not possible in the use of more 'gross'

methods. One contribution of the study, then, is the
V’i

development of a more sensitive method for measuring and

interpreting both environmental and strategic change. Of

particular value is the use of trend analysis to compute

variations from a trend over time or to compute change in

trend before and after some environmental event. The

contribution of this study is the application of existing

methodology to a context where it has not been used.

IEQQIY

The idea of using organizational ecology theory to

explain strategic change at the firm level was developed by

others (Brittain and Freeman, 1980: Zammuto, 1988), this

study, however, is the first (again, to the knowledge of the
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writer) to empirically test theory from the organizational

ecology literature in the context of a managerial choice

model.

Results

Several important findings emerged from this study

which constitute contributions to the field. First, the

findings strengthen the theoretical linkage between

environmental events and strategic response. The generally

strong effects between environment and response for 9 of the

10 hypotheses tests create strong support for the linkage.

Second, the finding that the linkage between niche growth

and strategic response was contrary to that predicted by

organizational ecology theory, is a contribution.

Limitatlons

This study has several limitations in the areas of

measures, method, setting and sample size. Perhaps the most

serious limitation is in the undimensional measurement of

strategic orientation. The preferable way to operationalize

such a complex construct is to use multiple measures

(Ginsberg, 1984; Snow and Hambrick, 1980). Such an approach

enables the researcher to build construct validity through a

triangulation process. In longitudinal research, however,

the researcher is faced with the limitation of existing

archival data. Such was the case in this research. Given

these circumstances, an attempt was made to build construct
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validity by choosing measures which have been validated to

some extent by other studies and by building a case for face

validity.

A second limitation of this research is found in the

research design employed. The major threat to internal

validity in quasi-experimental longitudinal field research

is the inability to control for factors which might confound

any relationship between the independent and independent

variables (Cook and Campbell, 1979). The way in which one

builds validity in this sense is to identify alternative

explanations for observed phenomena (when they can't be

controlled for in the research design) and to provide

adequate, unbiased argumentation against them.

In the present case, the assumption is that the

observed changes in strategic orientation were 'caused by'

changes in niche size. Alternative explanations include the

fact that interest rates experienced extreme swings during

the 1967 to 1986 period. It is known that capital spending

(one of the measures of the dependent variable) is sensitive

to interest rates. Possibly, swings in the interest rate

account for significant variation in the dependent variable

and mask the 'real' relationship between niche size and

strategy.

A second confounding factor is the recession of the

early eighties which accompanied (and was perhaps caused by)
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a period of historically high interest rates. The recession

undoubtedly caused a drop in the demand for oil which, in

turn, affected the total revenue and might have affected

expenditure on additional capital and/or R & D.

Other limitations relate to the external validity of a

single industry study and the representativeness of the

small sample to the industry as a whole. These are

limitations faced by any study: justification for the

setting, sample, etc., employed by this research appear

elsewhere in this paper and will not be repeated here.

Future Research

This study has revealed several interesting areas of

inquiry to the writer. First, it would seem that the notion

of niche size as a measure of the environment and of

environmental change offers some promise to research in

strategic management, especially in longitudinal designs.

The measure is generic in nature and is free of some of the

problems entailed in the product or industry life cycle

concepts. More research needs to be done to develop and

refine the construct.

Second, more work needs to be done to validate the use

of objective, archival measures of strategy. This seems to

be a necessary precursor to the desired increase in

longitudinal research in the strategy field. More
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databases, such as PIMS, need to be developed and made

available to researchers in order to accomplish this.

Third, the research design described in this paper

needs to be replicated in other settings, in other time

periods, and using other measures and methods to build

greater insight into the fundamental relationships between

environment and strategy.

Finally, the performance implications of particular

strategic responses to particular environmental conditions

need to be addressed. In the present study for example,

what is the effect of an increase (or decrease) in the PD

index during a period of increase (or decrease) in niche

size on profits or market share? An especially exciting

area of research yet to be done involves the relationship

between cash flow and market share. Does market share

building at the expense of cash flow pay off over time?

And, if so, under what niche size growth conditions? The

employment of longitudinal designs enables the use of more

sophisticated measures of performance employing discounted

cash flow concepts. Strategic management is after all, a

temporal phenomenon which sorely needs the development and

use of longitudinal methods and designs.
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Appendix 4A

Organizations Included in the Study

American Petrofina 1,071 14 A

Amoco 11,532 7 B

Atlantic Richfield 8,462 8 C

British Petroleum 17,988 5 D

Chevron 19,434 4 E

Exxon 48,631 1 F

Imperial 4,266 12 G

Kerr-McGee 1,955 13 H

Pennzoil 1,021 15 I

Phillips 5,697 9 J

Royal Dutch 20,388 3 K

Shell 13,592 6 L

Sun 5,387 10 M

Texaco 26,452 2 N

Unocal 5,351 11 O

Witco 566 16 P










