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 ORGANIZATIONAL ECOLOGY

 Glenn R. Carroll

 School of Business Administration, University of California,

 Berkeley, California 94720

 Abstract

 Recent research on organizational ecology is reviewed. Three levels of analysis

 and approaches to evolution are distinguished: (a) the organizational level,

 which uses a developmental approach; (b) the population level, which uses a

 selection approach; and (c) the community level, which uses a macroevolution-

 ary approach. Theoretical and empirical research is critiqued within this

 framework. Proposals to develop organizational taxonomies are considered.

 INTRODUCTION

 Although the intellectual descendant of human ecology (e.g. Hawley 1950,

 1968), the emerging field of organizational ecology differs from its predecessor

 in a surprising number of fundamental ways. The major trends of ecolog-

 ical rethinking since Hawley's (1968) classic statement of the principles of

 human ecology include:

 1. a shift in evolutionary analysis from a developmental approach to a selec-

 tion approach;

 2. a shift from theories that emphasize symbiotic relations between social units

 to theories that emphasize competitive relations;

 3. a shift from deterministic models to probabilistic models;

 4. a shift from theories that assume temporal equilibrium to theories that

 explicitly emphasize disequilibrium.

 Some of this rethinking reflects changes in the social sciences generally, but

 other aspects are the direct consequence of Hannan & Freeman's (1977)

 influential theoretical paper on the population ecology of organizations. The

 identification of organizational ecology with the ideas in this article is both

 fortunate and unfortunate. It is fortunate because this provocative essay revived

 71
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 72 CARROLL

 interest in the ecological paradigm, arousing critics as well as advocates. It is

 unfortunate because this identification has led to the equation of organizational

 ecology with the population ecology of organizations. In fact, population

 ecology is only one of several possible levels of ecological analysis. It also uses

 only one of the various possible approaches to evolutionary analysis.

 As with bioecology, organizational ecology has yet to find the single most

 important level of analysis. In current research, three levels of analysis can be

 distinguished. The lowest level-the organizational-involves the study of

 demographic events and life-cycle processes across individual organizations.

 This area of study is called organizational demography and it typically uses a

 developmental approach to study evolution.

 The study of populations of organizations constitutes a second level of

 ecological analysis. Research on this level, defined as population ecology,

 concentrates on population growth and decline, as well as on interactions

 between multiple populations. Evolutionary theory is integrated with ecology

 at this level through the use of a selection approach.

 The third level of analysis studies community ecology, defined as "the

 collection of all the populations that live together in some region" (Roughgar-

 den 1979:295). Research at this level relies on a macroevolutionary approach

 that is primarily concerned with the emergence and disappearance of organiza-

 tional forms.

 In this review, I will show that important ecological research on organiza-

 tions has occurred at each level of analysis. I will also observe that, although

 research continues at all three levels, the interest given to each level has shifted

 over time. I also hope to demonstrate that interesting research questions remain

 to be answered at each level of analysis.

 The next section of the paper reviews the three evolutionary approaches to

 the study of organizations. The third section considers the role of taxonomic

 research in organizational ecology, while the fourth discusses the empirical

 research in organizational ecology.

 EVOLUTIONARY ANALYSIS

 Much previous sociological theory equated evolution with progress or advance-

 ment. These theories commonly outlined stages of evolution in the develop-

 ment of societies or organizations; these evolutionary sequences were typically

 unilineal and deterministically applied (see Granovetter 1979 for a discussion

 and critique).

 Recent ecological theory, on the other hand, emphasizes the multilineal and

 probabilistic nature of evolution. Thinking has shifted so much in this direction

 that, as with bioecology, evolution is no longer equated with progress, but

 simply with change over time. In modern organizational ecology, much of this
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 ORGANIZATIONAL ECOLOGY 73

 rethinking is only implicitly evident in the mathematical models used to study

 change: The time paths predicted by these models can be extremely complex

 and often contain a large random component.

 The Developmental Approach to Evolution

 Proponents of the developmental approach assume that organizations change

 structurally over time and that the form of change is shaped by structural

 pressures and constraints. Developmental theory uses an embryological

 metaphor (Cafferata 1982) and encompasses much of mainstream organiza-

 tional theory [see Scott (1975) for a thorough review]. This research often is not

 explicitly ecological, but many of its concepts have been heavily influenced by

 early ecological theory. For example, organizational conceptualizations of

 isomorphism and the environment originated in the ecological research of Park

 (1923, 1929) and Hawley (1950, 1968).

 The clearest explicitly ecological statement of the developmental approach

 to organizations can be seen in Kasarda & Bidwell (1984). Briefly stated, this

 approach casts theory at the organizational level of analysis, using a focal

 organization perspective. The organization is seen in its environmental context,

 depending on external resources for sustenance. Environmental conditions

 constrain the organization and shape organizational structure; however, inter-

 nal constraints such as size and technology also affect its structure. Theorists

 differ in the emphasis they place on internal versus external determinants of

 structure.

 Developmental theorists assume that organizations are highly adaptive:

 structural changes occur in response to internal and external stimuli. The

 ecological perspective, however, has always emphasized the noncognitive

 aspects of these changes (Duncan & Schnore 1959; Hawley 1968). Ecological

 theories of adaptation also tend to be deterministic, to be based on an assump-

 tion of temporal equilibrium, and to have an emphasis on symbiosis (Hawley

 1968, 1978). Change is also assumed to be irreversible (Cafferata 1982).

 Recent research using this approach examines organizational life cycles

 (Kimberly & Miles 1980) and organizational responses to industrial evolution

 (Miles 1982).

 The Selection Approach to Evolution

 Despite early attempts by Park (1923, 1929) and more recent efforts by Aldrich

 (1971) and Kaufman (1975), the selection approach did not blossom until

 Hannan & Freeman's (1977) paper on the population ecology of organizations.

 This article directly challenged many of the central tenets of the developmental

 approach. Hannan & Freeman asserted that organizations are not primarily

 adaptive, but largely inertial. They argued that the dominant mechanism of

 social change is natural selection, governed by competition and environmental
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 74 CARROLL

 constraints. They also advocated a shift from the organizational to the popula-

 tion level of analysis and proposed dynamic models of organizational change

 that are probabilistic and do not assume a state of temporal equilibrium.

 Working from such a perspective, they argued, analysts would be able to

 answer the important question, Why are there so many kinds of organizations?

 Aldrich (1979) linked the selection approach to the general literature on

 organizational theory and fleshed out the evolutionary logic of population

 ecology. Using Campbell's (1969) conceptual scheme, he characterized evolu-

 tion as a three stage process consisting of variation, selection, and retention.

 Organizational variation is an essential precondition of selection; however, it

 can be assumed exogenously (as in most of Freeman & Hannan's work), or it

 can be explicitly taken into account [as in Stinchcombe's (1965) attempts to

 explain the rise of organizational forms]. The latter strategy is more satisfying

 from a general intellectual stance but is not required for modeling selection

 processes (see, for example, Carroll & Delacroix 1982, Freeman & Hannan

 1983).

 The second stage, selection, posits a mechanism for the elimination of

 certain types of organizations. Elimination can occur through any type of

 organizational mortality: dissolution, absorption by merger, or radical trans-

 formation. The mechanism of elimination is usually an environmental con-

 dition; thus, the key predictor of organizational survival is an interaction

 variable composed of organizational form and environmental condition (see

 Freeman 1982).

 The final stage is retention. In formal organizations, retention is not (as in

 biological organisms) a generational problem-formal organizations can in

 theory be immortal. Instead, retention is a structural problem: Organizations

 with advantageous traits must not lose them through incremental change. In a

 recent elaboration of their position on this issue, Hannan & Freeman (1983)

 have argued that the evolutionary role of inertia is to reproduce the organiza-

 tional structure so as to ensure accountability and reliability. This role is

 retentive, and, following Scott's (1981) suggestion, it is seen as applicable

 primarily to the core rather than the peripheral structures of organizations. Thus

 characterized, organizations are more adaptive than the original statement of

 population ecology implied, but inertia now plays a more central role in

 organizational evolution by providing the basis for selection.

 As Freeman (1981) has indicated, the three stage model is problematic

 because it gives the impression of a sequential, linear process when, in fact, all

 three stages operate simultaneously. The model also has the disadvantage, as

 does Hannan & Freeman's (1977) theoretical statement, of characterizing

 organizational mortality as the major force driving natural selection.' This

 'This characterization is perhaps the most potentially serious problem with existing empirical

 applications of population ecology. For example, in a study of restaurant mortality, Freeman &
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 ORGANIZATIONAL ECOLOGY 75

 characterization constitutes a serious misunderstanding of what Freeman

 (1982) has called the "population logic." As Pianka (1978:9) has explained,

 "Ultimately, [natural selection] operates only by differential reproductive suc-

 cess." Due to the potential immortality of formal organizations, this statement

 is somewhat too strong for organizational ecology. The main point still applies

 however: population ecology predicts net mortality (deaths over births), which

 has very little to do with the life chances of individual organizations.

 The fundamental incongruence between the assumptions underlying the

 population ecology approach and the developmental approach has generated

 substantial criticism of population ecology. Although others (e.g. Van de Ven

 1979, Astley 1980) have expressed their concern, Perrow has been the most

 vociferous critic (1979). His criticisms merit detailed review because of the

 clarity of his ideas, the comprehensiveness of his attacks, and the extent of his

 influence in the field.

 Perrow's (1979:237-43) criticisms of the population ecology perspective

 begin by displaying a misinterpretation: He equates organizational ecology

 with Spencerian notions of evolution, including the view that evolution repre-

 sents progress and is based upon the survival of the fittest. In these and other

 remarks, Perrow's intellectual criticisms are entangled with his political

 values. He argues that, for reasons of social control, large organizations are the

 most important to study and that they rarely die. The implication, which has

 been echoed by Aldrich & Pfeffer (1976 and Pfeffer 1982) and Scott (1981), is

 that the selection approach only applies to small (and in Perrow's eyes,

 insignificant) organizations.

 While small, and new organizations have higher failure rates, large and older

 organizations also fail. As Freeman (1982:4) has shown in a demographic

 analysis of large firms in the United States from 1967 to 1972, "appearances

 and disappearances in the population over 5 years sum to half the population

 size at the beginning of the period." Moreover, over the long run large

 organizations do not appear to be securely dominant at all: Hannan & Freeman

 compared the Fortune 500 between 1955 and 1975 and found that only 53.6%

 of those on the list in 1955 were still there in the same form in 1975. They also

 noted that "of the thousands of firms in business in the United States during the

 Revolution, only 13 survive (in 1977) as autonomous firms and seven as

 recognizable divisions of firms" (1977:960).

 Perrow argues that the selection approach is limited to competitive, market-

 based industries because "we simply do not let schools and garbage collectors

 go out of business" (1979: 242). For schools, this statement is simply incorrect.

 In a study of American colleges and universities in 16 states from before the

 Hannan ( 1983:1143) write: "It is difficult to imagine that entrepreneurs would be so perverse as to

 found specialist firms at disproportionately high rates in those environments in which their

 half-lives are much shorter than those of generalists.
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 76 CARROLL

 Civil War to 1927, Tewksbury (1932) found that 412 of the 516 colleges

 founded had died. In frontier states such as Arkansas the mortality rate was

 100%, while in settled areas such as New York only 58% of the colleges and

 universities failed. Schools may be even more unstable in the modern era. As a

 result of consolidation, the number of school districts in the United States

 declined from 127,108 in 1930 to 15,174 in 1974 (US Bureau of the Census

 1975). Moreover, in 1983 California was the home of approximately 1600

 private postsecondary educational institutions whose rates of entry and exit

 were astounding: Approximately one new institution was founded every day

 and approximately one established institution failed every day (Council for

 Private Post-Secondary Educational Institutions 1983).

 Perrow would probably respond by arguing that the majority of California's

 1600 postsecondary educational institutions are trivial and insignificant. But in

 modern societies most organizations are small-very small. Consider for

 instance the census that Churchill (1955) reported. In 1952, there were 4.2

 million operating businesses in the United States: Only 0.1 % of these had more

 than 1000 employees, while more than 75% had less than 4 paid employees.

 Aldrich (1979) has used governmental sources to document similar phenomena

 in recent times.

 Not only are small organizations present in large numbers, but they represent

 an important segment of the labor force. In 1975, 44.9% of the approximately

 69,000,000 US workers were employed by organizations with less than 100

 employees, and almost 22% were employed by organizations with less than 20

 employees (US Department of Labor 1976). Small organizations also generate

 a disproportionately high percentage of the economy's new jobs. Birch (1979)

 found that independent firms with 20 employees or less generated 51.8% of all

 new jobs in the United States between 1969 and 1976. A more recent study by

 the US Small Business Administration (1983) presents similar data for the

 period after 1976.

 Perrow has argued that the orienting question, Why are there so many kinds

 of organizations? is inappropriate because in modem societies there is "not

 much variation among [social] units" (1979:242). He uses the American

 automobile manufacturing industry to support this claim, asserting that the Big

 3 firms-General Motors, Ford, and Chrysler-are all similar. Although these

 firms do differ in the number, size, and combination of their subunits, they

 probably have many important structural similarities. But in his analysis of this

 industry, Perrow makes two fundamental mistakes. The first is an incomplete

 delineation of the firms in the industry; he ignores the smaller, specialized

 automobile manufacturing firms such as Avanti in South Bend, Indiana. From

 everything we know about organizational size, these are surely different

 "kinds" of organizations from the Big 3.

 Perrow's second analytical mistake is to view the industry through a very

 limited historical lens. Epstein (1927) has shown that between 1903 and 1924
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 ORGANIZATIONAL ECOLOGY 77

 the US automobile manufacturing industry contained 180 companies; even

 more firms were selling automobiles. Using Thomas's (1977) data, Lawrence

 & Dyer (1983) showed that in 1910 there were over 200 firms in the automobile

 industry. The selection perspective seems particularly well equipped to explain

 how this industry has changed over time, why a few firms have grown to

 dominate the industry, and what the conditions were that caused so many firms

 to fail.

 The Macroevolutionary Approach

 The least explicitly organizational stream of ecological research is what I call

 the macroevolutionary approach. The theoretical logic of this approach is

 similar to the developmental approach's, although a higher level of analysis is

 assumed. Whereas developmental theorists focus on change over time in

 individual organizations, macroevolutionists examine communities of orga-

 nizations.

 Macroevolutionary research has developed along two separate lines. The

 first involves analysis of whole societies and is typified by the work of Sahlins

 & Service (1960), Lenski & Lenski (1974), and Harris (1977, 1979). Research-

 ers using this approach attempt to identify the structural characteristics of

 societies and to analyze societal changes over long historical periods (Duncan

 1964). Historically, empirical work in this tradition has included only global

 indicators and compared several societies at most. In recent research on the

 world system, however, many countries are examined simultaneously and

 multivariate analysis is employed (see, for example, Wallerstein 1974, Berge-

 son 1980).

 The second line of macroevolutionary research lies within urban sociology.

 Emanating from the early Chicago school of Burgess (1925), Park (1926), and

 McKenzie (1924, 1926), adherents of this tradition examine changes in cities

 over time and, more recently, in whole systems of cities over time (e.g. Berry

 & Kasarda 1977, Pred 1966). Although it is truly sociological in character, this

 research is being increasingly dominated by geographers (but see B. Duncan &

 Lieberson 1971).

 Macroevolutionary research uses much of the logic inherent in the develop-

 mental approach. For example, the analyses of organizations by Greiner

 (1972), of societies by Lenski & Lenski (1974), and of cities by Hawley (1971)

 all propose deterministic evolutionary sequences for the transformation of

 social units over time. The difference in the level of analysis used in the two

 approaches has profound implications, however. Most importantly, the mac-

 roevolutionary approach encompasses organizational selection, while the de-

 velopmental approach does not. By focusing on large-scale changes in com-

 munities of organizations, macroevolutionary research in essence describes the

 rise and fall of organizational forms (sometimes referred to as succession). This

 approach to selection differs even from population ecology. Population ecolo-
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 78 CARROLL

 gy posits that natural selection is manifested through rates of organizational

 reproduction and survival. Macroevolution posits selection of organizational

 forms as manifested through rates of form emergence and survival against form

 extinction (see Stanley 1979 for further discussion of natural selection vs

 species or form selection).

 Most researchers who study organizations probably see macroevolutionary

 research as irrelevant to their work; such opinions will surely change in the near

 future. Macroevolutionists are increasingly discovering a need for detailed

 organizational analysis [see, for example, Skocpol's (1977) discussion of the

 state and Pred's (1975) discussion of the role of organizations in interurban

 hierarchies]. As organizational analysis becomes more concerned with long-

 term historical transformations, organizational theorists are increasingly find-

 ing the need for more substantive, yet theoretically-based, characterizations of

 the environment (see Brittain & Freeman 1980). The substantive traditions

 containing macroevolutionary research are natural sources (e.g. Turk 1970,

 Warren 1967). Moreover, the systematic empirical study of form selection

 shows great promise for increasing our understanding of the general path of

 social evolution.

 THE TAXONOMY ISSUE

 Ecological theorists have divided into two camps on the role of organizational

 forms in ecological research. The first camp, led by Hannan & Freeman

 (1977), takes the position that organizational forms ought to be defined within

 the context of the research problem under study. Although Hannan & Freeman

 (1977:934) argue that "we can identify classes of organizations which are

 relatively homogeneous in terms of environmental vulnerability," they go on to

 claim "that the populations of interest may change somewhat from investiga-

 tion to investigation depending on the analysts' concern. Populations of orga-

 nizations referred to are not immutable objects in nature but are abstractions

 useful for theoretical purposes."

 Their position can be illustrated with the newspaper industry. Populations of

 newspaper organizations might be differentiated for one analysis along the

 dimension of niche width, ranging from specialism to generalism; for another

 analysis, by location, e.g. center city vs suburb; for others, by the extent of

 vertical integration or by size; and so on. Hannan & Freeman argue that the

 relevant organizational dimensions for grouping populations (and combina-

 tions thereof) are potentially infinite and that it makes sense to draw such

 distinctions only in the context of a specific substantive or theoretical research

 problem. Such statements make it clear where this camp's energy is invested: in

 modeling and theory. This orientation partly explains their reasoning. But

 another explanation is epistemological: Hannan & Freeman (1977:935) assert

This content downloaded from 143.107.252.192 on Mon, 07 Mar 2016 21:52:02 UTC
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


 ORGANIZATIONAL ECOLOGY 79

 that "there is no reason to limit a priori the variety of rules or functions that may

 define the relevant blueprints [for organizational action]."

 McKelvey (1975, 1978, 1982) has been the most visible proponent of the

 second camp, although Warriner (1977) has made similar arguments. Members

 of this camp argue that the development of organizational ecology requires a

 science of organizational classification and taxonomy. In justifying this posi-

 tion, McKelvey & Aldrich (1983:125) reason, "A theoretically grounded

 empirical taxonomy would provide a conceptual framework for describing and

 understanding the diversity of organizational populations, and would identify

 populations useful for research on other substantive concerns about organiza-

 tions." Such an opinion requires a somewhat absolutist definition of organiza-

 tional form.

 The research strategy of this camp differs substantially from the first camp's.

 Given data on newspaper organizations, for example, the first step in their

 analysis would be to compare the organizations along all available dimensions

 (see Ulrich 1983 for an illustration). Distinct organizational forms or popula-

 tions would be identified, and these groupings would then play a pivotal role in

 theorizing. But most important of all, McKelvey & Aldrich (1983) state, these

 forms could be used to identify the limits or boundaries of generalization. Such

 limits would then allow researchers to categorize their findings and would

 consequently make organizational theory more readily applicable to manage-

 rial problems.

 Adherents of these camps have clearly taken positions at odds with each

 other, and their differences have major implications for the conduct of re-

 search. How is the taxonomy issue to be resolved? Consider each position

 again. McKelvey is correct in chastising organizational researchers for their

 insensitivity in generalizing their empirical findings. At best, there seems to be

 only an implicit concern with the limits of generalization, i.e. with what

 Zelditch (1969) has called the conditions for application of a theory. This

 criticism holds for other organizational ecologists as well. For instance, when

 Freeman & Hannan (1983:1143) assert that a very complex model of niche

 width that works beautifully for restaurants will "hold for all kinds of organiza-

 tions," the reasonable observer must be skeptical (regardless of the elegance of

 the model or the persuasiveness of the test).2

 2Freeman & Hannan's (1983) insensitivity on this matter stems in part from their failure to

 distinguish adequately between organizational forms and organizational strategies. Forms are

 specific blueprints for organizational action. Strategies are also blueprints, but at a higher level of

 abstraction; they encompass concepts such as specialists and generalists, each of which normally

 includes a number of disparate forms. Freeman & Hannan often equate the two concepts and almost

 always assume that specific forms imply certain strategies (but see also Brittain & Freeman 1980).

 Since form represents structure, such reasoning surely assumes a tighter coupling between form and

 strategy than is justifiable. A greater concern with the generalizability of research findings would

 most likely lead to a better specification of these concepts.
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 80 CARROLL

 McKelvey is incorrect, however, when he implies that the conditions for

 application of a theory will coincide with the organizational forms or popula-

 tions. While the limits to generalization may indeed be delineated by forms,

 previous research suggests that generalizations are more likely to be limited by

 such abstract dimensions as the degree of centralization. The problem arises

 because these dimensions may either vary within forms or be constant across

 many forms. Moreover, when numerous possible dimensions are simul-

 taneously under study, one has to wonder whether the effort has any meaning

 beyond current practices that define a study as being limited to, say, newspaper

 organizations.

 Rather than attempting to identify the limits to findings immediately and

 definitively, a more fruitful strategy might be to try to explain anomalous

 findings as they arise. That is, when contradictions appear one should ask:

 What are the important organizational differences between this sample and

 others that yield different findings? Within such a research strategy, sampling

 schemes using homogeneous samples (such as those proposed by McKelvey &

 Aldrich 1983) seem to have real value. But they still have a very high cost. In

 nonexperimental research, high quality estimation depends on the availability

 of data with wide variation in the independent variables. Thus, one wants wide

 variation across the scope boundaries of a theory so that the presence or absence

 of an effect can be ascertained. McKelvey's strategy would disregard this

 important factor and, on the whole, would probably lead to fewer interesting

 empirical findings.

 What role can taxonomies play in organizations research then? In bioecolo-

 gy, taxonomists play an important role as natural historians, observing and

 documenting important, qualitative evidence. This role might also be played by

 organizational taxonomists; it seems less necessary, however. In biology,

 lizards must be studied closely because they lie outside our experience, and we

 do not really know how they spend their time. In contrast, formal organizations

 do lie within our experience: we work in them, live in them, and participate in

 their activities on a daily basis. Moreover, some social scientists-and many

 journalists-already regularly file "natural history reports" in the trade publica-

 tions and the popular press. Thus, McKelvey's proposals seem to be valuable

 primarily for sensitizing researchers to the generalization problem. As a result,

 more effort will probably be devoted to the description of organizational data

 sets. These descriptions will be invaluable as researchers seek to explain

 anomalous findings.

 EMPIRICAL RESEARCH

 The general trend in empirical research on organizational ecology has been

 from static analyses of cross-sectional data, where temporal equilibrium must
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 ORGANIZATIONAL ECOLOGY 81

 be assumed, to dynamic analyses of longitudinal data, where the equilibrium

 assumption can be relaxed. Undoubtedly, this shift has occurred because of the

 increased attention that ecological theorists have given to processes of change.

 Organizational Demography

 FOUNDINGS Empirical studies of organizational births have been conducted

 for the following types of organizations: sheltered workshops for the handi-

 capped (Kimberley 1975); governmental bureaus (Kaufman 1976, Casstevens

 1980); credit reporting agencies (Aldrich 1979); producers' cooperatives

 (Aldrich & Stem 1983); newspapers (Delacroix & Carroll 1983); telecom-

 munications, plastics and electronics manufacturers (Pennings 1982); and

 women's medical societies (Marrett 1980). Following Stinchcombe's (1965)

 lead, most of these studies examine patterns in organizational foundings over

 time and attempt to relate variations in these patterns to the characteristics of the

 organizational environment-e.g. resource abundance, organizational density,

 political turbulence. Undoubtedly, these exogenous variables explain much of

 the birth process; however, there may be intrinsic patterns of organizational

 birth that are driven by the population dynamics of industry evolution.

 Figure 1 displays the patterns of organizational foundings in six different

 "industries."3 Although widely varying in scale and function, the organizations

 in these industries are comparable because they represent the complete popula-

 tions of their respective organizational environments. In panels a and b,

 newspaper births in Argentina and Ireland follow a distinctly cyclical pattern.

 Delacroix & Carroll (1983) have demonstrated that these patterns can be

 explained by the interrelated dynamics of organizational births and deaths, as

 well as by exogenous political turmoil.

 Although the shorter observation periods and smaller sample sizes require

 caution in interpretation, panels e andfof Figure 1 show an apparently different

 pattern of organizational foundings. The establishment of both domestic air-

 lines and commercial banks follows a unimodal, concave pattern. This pattern

 also differs from that shown in panels c and d for the local newspaper industry

 in Elmira, New York and for fraternities and sororities at the University of

 California, Berkeley. These plots display an intermediate pattern resembling

 multiple waves of the concave pattern. Although the pattern almost appears to

 be cyclical, the primary difference is that there are a number of years when no

 organizations are founded. This is a major substantive difference which needs

 3Sources for these data and those shown in Figure 2 can be found in Carroll & Delacroix (1982)

 for Argentine and Irish newspapers, Carroll (1984) for American newspapers, US Bureau of the

 Census (1975) foroperating railroads and scheduled air transportation operators, Phillips (1971) for

 domestic airlines, US Federal Reserve (1959) and US Federal Deposit Insurance Corporation

 (Various Years) for commercial banks, and University of California (Various Years) for University

 of California at Berkeley (UCB) fraternities and sororities.
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 Figure I Patterns of organizational foundings: (a) Argentine newspapers; (b) Irish newspapers;

 (c) newspapers in Elmira, New York.
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 Figure I (continued) (d) University of California at Berkeley fraternities and sororities;

 (e) domestic airlines; (f) commercial banks.
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 84 CARROLL

 to be explained. Indeed, the lack of available explanations for these patterns (or

 others that may exist) indicates the important research problems that await

 attention.

 GROWTH AND DECLINE The growth and decline of organizations are more

 conventional topics that are commonly discussed in the literature. For recent

 reviews, see Whetten (1980) and Child & Kieser (1981).

 DEATHS Policy experts have studied business failure or, more generally,

 organizational mortality for at least fifty years (for a comprehensive review, see

 Carroll 1983). Heilman's (1935) work typifies the classical approach to the

 problem. In describing the reasons for failure in 12,000 firms, he summarized:

 "Most closings occur because a proprietor, who is not fitted by training and

 temperament for a particular enterprise and who is inadequately financed,

 undertakes to enter a field that is already satisfactorily served" (1935:7). The

 modern policy approach differs only slightly. The most authoritative analy-

 sis-by Dun & Bradstreet (1978)-proposes that 48.5% of the 7,919 business

 failures in 1977 were caused by inappropriate managerial experience. Another

 44.6% were claimed to be due simply to incompetence.

 Ecological researchers of organizational mortality take quite a different

 perspective. Unlike the business policy experts, who attribute organizational

 failures solely to factors internal to organizations, ecologists argue that many

 failures are due to causes external to organizations. From the policy perspec-

 tive, this position is radical, if not blasphemous, for it implies that business

 failure (and by implication, success) often cannot be controlled by managerial

 initiative.

 Empirical studies of organizational death have been conducted within the

 ecological framework for the following types of organizations: neighborhood

 retail businesses (Aldrich & Reiss 1976), governmental agencies (Kaufman

 1976, Casstevens 1980, Starbuck & Nystrom 1981), semiconductor manufac-

 turers (Freeman et al 1983), national labor unions (Freeman & Brittain 1977;

 Langton, Unpublished work, 1982; Freeman et al 1983), television stations

 (Steams 1982), railroad companies (Marple 1982), newspapers in Argentina

 and Ireland (Carroll & Delacroix, 1982), large American corporations

 (Amburgey 1983), restaurants (Freeman & Hannan 1983), American local

 newspapers (Carroll 1984), and an assorted collection of retail, wholesale and

 manufacturing organizations (Carroll 1983).

 Two major findings have emerged. First, organizational mortality rates

 consistently display a negative relationship with age, supporting Stinch-

 combe's (1965) arguments about the liability of newness (Carroll & Dela-
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 croix 1982, Freeman et al 1983, Carroll 1983).4 The effects of age persist in the

 face of controls for size, historical time, and population heterogeneity (Free-

 man et al 1983). Makeham's Law, a stochastic model of the hazard function

 with age-dependent properties, is becoming accepted as the baseline model for

 the study of organizational mortality (Carroll & Delacroix 1982, Freeman et al

 1983, Carroll 1983).

 The second major finding concerns types of organizational death. Ecologists

 consider any loss of a distinctive form of social organization as a death,

 regardless of the overt mechanism involved. Empirical research has consistent-

 ly uncovered major variations in the patterns of dissolution, merger absorption,

 and ownership transfer (Freeman & Hannan 1983, Carroll 1984, Freeman et al

 1983). Explanations of these variations should be a major preoccupation of

 ecological theorists.

 Population Ecology

 FOUNDINGS AND DEATHS Research on foundings and deaths has a popula-

 tion ecology interpretation when an independent variable interacts organiza-

 tional form with environmental condition. Two studies of organizational mor-

 tality have relied upon this theoretical interpretation. First, Freeman & Hannan

 (1983) estimated a model relating the niche-width dimensions of generalism

 and specialism to the environmental conditions of uncertainty, variability, and

 grain, using data on restaurants in 18 California cities. Second, Carroll (1984)

 estimated a model for the newspaper industry using the same dimensions of

 organizational niche width but the more conventional environmental condition

 of market concentration. What is needed here are more studies of foundings,

 especially when coupled with mortality analyses.

 POPULATION GROWTH, DECLINE, AND INTERACTION Two parametric

 models dominate ecological research on populations of organizations: the

 logistic model and the linear partial-adjustment model. Both models assume

 that growth is curvilinear and specify a ceiling on population size, which is

 referred to as the carrying capacity. The models differ in their specification of

 the early stages of the growth process. In the linear partial-adjustment model,

 the rate of growth is fastest at the beginning of the process. In the logistic

 model, growth is fastest at the midpoint of the process and growth is slow early

 on. These assumptions yield an S-shaped population curve for the logistic

 model and a curve with a monotonically decreasing slope for the partial-

 adjustment model. The two models converge as they approach the ceiling.

 4For a possible exception, see Aldrich & Staber's (Unpublished work, 1983) preliminary

 analysis showing an apparent increasing age dependence among trade associations.
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 Although ecological theorists (e.g. Hannan & Freeman 1977, Aldrich 1979)

 commonly specify the logistic model, the linear partial-adjustment model is

 frequently used in empirical research instead due to estimation difficulties with

 the former (especially when one is dealing with multiple populations). This

 misspecification is probably insignificant, however, because researchers rarely

 have data on the beginning of organizational populations, i.e. the point where

 the models diverge the most.

 Organizational carrying capacity is typically specified in these models as a

 function of exogenous variables that are thought to drive the process of

 population growth.5 So, for example, Nielsen & Hannan (1977) postulated that

 the size of educational organizations depends on the societal resources avail-

 able, the population size of relevant age-groups, and the number of qualified

 students (for other examples of such specifications see Hannan & Freeman

 1978, Carroll 1981). This characterization accurately captures the materialistic

 flavor of ecological thinking, but it unfortunately neglects any of the internal

 dynamics of population growth and decline. Industry evolution is probably

 driven by both exogenous and endogeous factors.

 Figure 2 shows plots of the number of organizations in six "industries" over

 time. The similarities in the long-term patterns of evolution of these six

 disparate industries strongly suggest that there is an intrinsic dynamic of

 contraction and expansion. Each industry is exposed to a widely varying set of

 exogenous conditions, yet each shows (or would show with more complete

 data) a long-term concave pattern of growth and decline in the number of

 organizations. Panels b, c, e andfdemonstrate this pattern quite clearly for Irish

 newspapers, American daily newspapers, domestic and international air trans-

 portation operators, and commercial banks. In panel a, the population of

 Argentine newspapers follows a constantly increasing curve. This pattern

 parallels the growth of Irish papers and American daily papers over the same

 period. Due to the lack of complete data for the twentieth century, however,

 Argentine newspapers are not observed during their decline phase (which does,

 in fact, occur). Conversely, much of the growth phase is not observed for

 operating railroads (shown in panel d). Data on the automobile industry

 (Lawrence & Dyer 1983) and national labor unions (Hannan & Freeman,

 Unpublished work, 1980) also display this pattern. Such an apparently com-

 mon regularity begs for explanation.

 Most of the previous research on the population ecology of organizations has

 relied on models of multiple populations. Most frequently, these are multivari-

 ate extentions of the logistic model (commonly referred to as the Lotka-

 'Specification of carrying capacity as a function of exogenous variables that vary over time

 means that the ceiling may never be reached, because it may continually inch ahead of the actual

 growth rate. Nonetheless, Carroll (1981) and Cafferata (1982) have both advocated nonlinear

 carrying capacity equations with monotonically decreasing slopes.
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 Volterra model) and the linear partial-adjustment model (Hummon et al 1975).

 Although these models assume a functional form for the time trajectory of

 population growth, this research emphasizes interorganizational relations. The

 focal point of these models is the so-called competition matrix, which summa-

 rizes all relations between organizational forms in a convenient manner; posi-

 tive signs indicate symbiotic relations, negative signs indicate competitive

 relations. Measures of the average absolute value of the entries in the matrix

 have been used to estimate overall competitive intensity (Hannan & Freeman

 1978, Carroll 1981).

 The use of Lotka-Volterra equations was intially advocated by Hannan &

 Freeman (1977); however, it was not until Carroll's (1981) study of organiza-

 tional expansion in national systems of education that the model was im-

 plemented in empirical research. Other research using similar models includes

 a discrete time model of national educational systems (Nielsen & Hannan 1977)

 and a nonlinear model of physician supply (Rundall & McClain 1982). In an

 innovative study of the niche dimensions of voluntary organizations, McPher-

 son (1983) has proposed an alternative estimation procedure for the Lotka-

 Volterra model. This procedure is valuable when temporal equilibrium can be

 assumed (this is justified in McPherson's case but cannot commonly be

 assumed) and when detailed data on organizational membership are available.

 Community Ecology

 FOUNDINGS AND DEATHS The emergence and disappearance of organiza-

 tional forms fall within the domain of community ecology. Despite the impor-

 tance of this topic for ecological theory, there is relatively little research on it.

 The studies that do exist-e.g. Marrett's (1980) examination of the rise of

 women's medical societies-are not generally tied to ecological theory (for

 exceptions, see Aldrich & Mueller 1982, Aldrich & Fish 1982). This paucity of

 research is unfortunate because topics such as competitive exclusion lie at the

 heart of evolutionary thinking. Moreover, research on the rise and fall of

 organizational forms seems a natural way to tie organizational ecology into

 other areas of sociological thought, such as the literature on political revolu-

 tions. Such studies can also address the debate over punctuational (Hannan &

 Freeman 1983) versus graduational (March 1981) images of evolution.

 STRUCTURE OF COMMUNITIES Slightly more research has been conducted

 on the structure of organizational communities. These studies examine the

 general organizational structure of urban communities (Lincoln 1977a, 1979;

 Turk 1977), as well as of specific sectors of urban communities such as

 voluntary organizations (Lincoln 1977b), hospitals (Fennell 1980), funeral

 homes (Torres 1983), and community service agencies (Galaskiewicz 1979);

 Astley & Fombrun (1983) have initiated a study of the larger telecommunica-
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 Figure 2 Patterns of change in the size of populations of organizations: (a) Argentine newspapers;

 (b) Irish newspapers; (c) US daily newspapers.
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 Figure 2 (continued) (d) operating railroads; (e) scheduled air transportation operators;

 (f) commercial banks.
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 tions industry. These studies commonly investigate conventional organization-

 al variables such as differentiation and interdependence, but they focus on the

 community level of analysis. Hannan and Freeman (Hannan 1980; Hannan &

 Freeman 1983) have proposed research on properties that are unique to com-

 munities such as complexity, stability, and dimensionality (see also Fombrun

 & Astley 1983). These efforts represent an important start in the development

 of a community ecology of organizations, but until more exploratory research

 is done, the significant research problems will remain undefined. At present,

 we have just started to measure and compare the properties of organizational

 communities.

 CONCLUSION

 As its many developing perspectives show, organizational theory is an exciting

 subdiscipline within sociology. Organizational ecology represents but a single

 perspective, and as such, it competes with others to explain organizational

 structure and behavior (for comparisons, see Scott 1981, Pfeffer 1982). In

 many ways, however, the future development of organizational theory depends

 not on the dominance of one perspective, but on the wedding of the most

 important insights from various perspectives. Empirical research on the histor-

 ical development of industries and organizations seems guaranteed to generate

 such an intermingling of theories.
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