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‘CHAPTER 1

A Multilevel Approach
to Theory and Research
in Organizations

Contextual, Temporal,
and Emergent Processes

Steve W, J. Kozlowski
Katherine J. Klein

Organizations are multilevel systems. This axiom——the foundation
of organizational systems theory—is reflected in the earliest ex-
amples of organizational theory, including the Hawthorne Studies
(Roethlisberger & Dickson, 1939), Homans's theory of groups
(1950), Lewin’s field theory (1951), sociotechnical systems theory
(Emery & Trist, 1960), Likert's theory of organizational effective-
ness (1961), Thompson's (1967) theory of organizational ratio-
nality, and Katz and Kahn’s (1966) social organizational theory, to
name but a few. Further, this axiom continues to provide a foun-
dation for virtually all contemporary theories of organizational be-
havior. Yet, despite the historical tradition and contemporary
relevance of organizational systems theory, its influence is merely
metaphorical. The system is sliced into organization, group, and
individual levels, each level the province of different disciplines,
theories, and approaches. The organization may be an integrated
system, but organizational science is not.

There are signs that this is beginning to change, that we are
moving toward the development of an integrated conceptual and
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logical paradigm for organizational science. We have wit-
Il?eisﬁt:?l(i}c;e eg\l/olut};on, 05;'1 the last two decades, of mulule\"el frame-
works that have well-developed concePtu;.ll founfiatlor}s and
associated analytic methodologies. Orgarpzatlonal science is mc;lv-
ing toward the development of a paradigm that can brlc'lge the
micro-macro gap in theory and research. We are witnessing t ?
maturation of the multilevel paradigm in organizational science.
As with all maturation, however, the process has r.lot prqceeded
without pain. The roots of the multilevel perspective are spreafl
across different disciplines and literatu.res, obscur.ed by the bar:-
ers of jargon, and confused by competing theorenca_l f.ran;fewgrts
and analytic systems. Although there are some e.xpl.lcxt ei orts to
specify general multilevel framewo.rks for organizationa scxencgf:
(e.g., Dansereau, Alutto, & Yammarino, 1984; House, Rousseau, '
Thomas-Hunt, 1995; Klein, Dansereau, & Hall, 1994; Roberts,
Hulin, & Rousseau, 1978; Rousseau, 1985), real anc} appar.em
differences among the frameworks have created the impression
of little common ground (e.g., George & James, 1994; Klelln.,
Dansereau, & Hall, 1995). Further, the best way t(? evaluate multi-
level theories (e.g., George & James, 1993; Yammarino & Markharg;
1992) and establish emergent constructs (e.g.,.james, Demarees,9
Wolf, 1993; Kozlowski & Hattrup, 1992; Schmidt & Hunter, 19 : )
is much contested. No single source exists to cut across thf‘:se fhf-
ferences and to guide the interested researcher in the ap;')h(':atltc}ln
of multilevel concepts. This contributes to cor.lfusmn anq limits he
development of multilevel theories. Accordingly, a review of the
current literature is likely. to leave those who are tempted to test
multilevel theories intrigued yet confused-—insplr'ed yet wary.
Our goal in this chapter is to help resolve this confusion b);
synthesizing and extending prior worl.c on the developmcr.lt 0
multilevel theory and research for organizations, The Fhapter is or-
ganized into three sections. In the first section, we review the theo-
retical roots of the multilevel perspective as it relates to theory
building and research in organizations. The eplstemolognca! foun-
dation and several basic assumptions for the levels perspective are
rooted in general systems theory (von Bertalanffy, 1968) and relat.ed
variants. Early and enduring applications of the levels perspective
to research on organizational characteristics and organizational cli-

* on establishing an alignment

A MULTILEVEL APPROACH TO THEORY AND RESEARCH IN OrcanizaTiONs 5

mate had a formative impact on the development of the levels per-
spective and continues to exert considerable influence.

In the second section, we clarify, synthesize, and extend basic
principles to guide multilevel theory development and to facilitate
empirical research, We first provide principles to guide the devel-
opment of multilevel theory. We discuss theoretical issues pertain-
ing to the origin and direction of phenomena across levels, unit
and entity specification, time, and factors affecting the degree of

coupling or linkage of Phenomena across levels. With this theo-

retical foundation in place, we next explain and illustrate how to

specify and operationalize multilevel models. Critical issues focus
among levels of theory, constructs,
and measures. We also specify different types of levels models, ex-
amine implications for research sampling, and provide an overview
of data-analysis issues.
In the third section, we extend multilevel organizational the-
ory by drawing particular attention to relatively neglected bottom-
up processes. Many organizational theories are implicitly or
explicitly top-down, addressing the influence of macro levels (for
example, organization or group characteristics) on micro levels
(for example, individuals). Such models focus on contextual fac-
tors at higher levels that constrain and influence lower-level phe-
nomena. Bottom-up models describe phenomena that have their
theoretical origin at a lower level but have emergent properties
at higher levels (for example, psychological and organizational
climate, individual and team effectiveness, individual and orga-
nizational learning). Models of emergence have been largely re-
stricted to isomorphic composition processes, which has limited
the development of bottom-up multilevel theory and research.
We claborate discontinuous, configural compilation processes
and describe how they allow the conceptualization of alternative
manifestations of emergence. We use this perspective to extend
extant models of emergence. We develop a typology of emergence to
illustrate and explain several alternative models that range from
isomorphic composition to discontinuous compilation. We are
hopeful that these alternative models of emergence will stimu-

late and guide research on these central but neglected multilevel
phenomena.
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Foundations for Multilevel
Theory in Organizations

Conceptual Underpinnings

General Systems Theory

General systems theory (GST) has been among the more domi-
nant intellectual perspectives of the twentieth century and has
been shaped by many contributors (e.g., Ashby, 1952; Bouldiflg',
1956; Miller, 1978; von Bertalanffy, 1972). Systems concepts origi-
nate in the “holistic” Aristotelian worldview that the whole is
greater than the sum of its parts, in contrast with “normal” science,
which tends to be insular and reductionistic. The central goal of
GST is to establish principles that generalize across phenomena
and disciplines—an ambitious effort that is aimed at nothing less
than promoting the unity of science. ‘

Systems principles are manifest as analogies or logical h?mqlo-
gies. Logical homologies represent identical concepts (that is, iso-
morphism), and parallel processes linking different concepts (that
is, homology), that generalize to very different systems phenomena
(von Bertalanffy, 1972). For example, it is noted that open systems
counteract the second law of thermodynamics—entropy—by im-
porting energy and information from the external environment,
and transforming it, to maintain homeostasis. Feedback and servo-
mechanisms are the basis for the purposive responses of cybernetic
systems. Organizational systems are proposed to have analogous
structures and processes (e.g., Katz & Kahn, 1966; Miller, 1978).

Whether one takes a more macro (Parsons, 1956, 1960) or
micro (Allport, 1954) perspective, the influence of GST on orga-
nizational science has been pervasive. Unfortunately, however, that
influence has been primarily metaphorical. The bureaucratic-
closed systems—machine metaphor is contrasted with a contingent-—
open systems-living organism metaphor. Although metaphor has
important value—virtually all formal theory is rooted in Emdéxﬁly—
ing metaphor (Morgan, 1983)-—lack of specificity, formal 1de.nt1ty,
and precise definition can yield truisms that mislead and fail the
test of science (Pinder & Bourgeois, 1982; Bourgeois & Pinder,

1983). GST has exhibited heuristic value but has contributed re!-
atively little to the development of testable principles in the organi-
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zational sciences (Roberts et al., 1978). It is to this latter concern
that the multilevel perspective is directed.

As social systems, organizations are qualitatively distinct from
living cells and other concrete physical systems. The goal of thc
multilevel perspective is not to identify principles that generaliz
to other types of systems. Although laudable, such an effort mus:
often of necessity gloss over differences between qualitatively dif
ferent systems in order to maintain homology across systems (com
pare Miller, 1978). The primary goal of the multilevel perspective i
organizational science is to identify principles that enable a more integrated
understanding of phenomena that unfold across levels in organizations.

Macro and Micro Perspectives

Fundamental to the levels perspective is the recognition that micre
phenomena are embedded in macro contexts and that macro phe
nomena often emerge through the interaction and dynamics ol
lower-level elements. Organizational scholars, however, have tended
to emphasize either a micro or a macro perspective. The macro po

spective is rooted in its sociological origins. It assumes that thert
are substantial regularities in social behavior that transcend the ap
parent differences among social actors. Given a particular set of sit
uational constraints and demographics, people will behave similarly
Therefore, it is possible to focus on aggregate or collective re¢
sponses and to ignore individual variation. In contrast, the micr

perspective is rooted in psychological origins. It assumes that ther:
are variations in individual behavior, and that a focus on aggregatc:
will mask important individual differences that are meaningful i

their own right. Its focus is on variations among individual charac

teristics that affect individual reactions.

Neither single-level perspective can adequately account for o1
ganizational behavior. The macro perspective neglects the means I»
which individual behavior, perceptions, affect, and interactions give
rise to higherlevel phenomena. There is a danger of superficialit:
and triviality inherent in anthropomorphization. Organizations d
not behave; people do. In contrast, the micro perspective has beci
guilty of neglecting contextual factors that can significantly constraii
the effects of individual differences that lead to collective responses
which ultimately constitute macro phenomena (House et al., 1995
Klein et al., 1994; Roberts et al., 1978; Rousseau, 1985).
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Macro researchers tend to deal with global measures or data ag-
gregates that are actual or theoretical representations of lower-level
phenomena, but they cannot generalize to those lower levels with-
out committing errors of misspecification. This renders problem-
atic the drawing of meaningful policy or application implications
from the findings. For example, assume that we can demonstrate a
significant relationship between organizational investments in train-
ing and organizational performance. The intuitive generalization—
that one could use the magnitude of the aggregate relationship to
predict how individual performance would increase as a function
of increased organizational investments in training—is not sup-
portable, because of the well-known problem of ecological infer-
ence. Relationships among aggregate data tend to be higher than
corresponding relationships among individual data elements
(Robinson, 1950; Thorndike, 1939). This fact continues to be a sig-
nificant difficulty for macro-oriented policy disciplines—sociology,
political science, economics, education policy, epidemiology—that
attempt to draw individual-level inferences from aggregate data.

Micro researchers suffer from an obverse problem, which also
makes the desire to influence human resource management pol-
icy difficult. We may, for example, be able to show that individual
cognitive ability increases individual performance. However, we
cannot then assert that selection systems that produce higher ag-
gregate cognitive ability will necessarily yield improved organiza-
tional performance. Perhaps they will, but that inference is not
directly supported by individual-level analyses. Misspecifications of
this sort, however, are not unusual (Schmidt, Hunter, McKenzie,
& Muldrow, 1979). Such “atomistic fallacies,” in which organiza-

tional psychologists suggest team- or organization-level interven-
tions based on individual-level data, are common in our literature.

A levels approach, combining micro and macro perspectives,
engenders a more integrated science of organizations. House and
colleagues (1995) suggest the term meso because it captures this
sense that organizational science is both macro and micro. What-
ever it is called, we need a more integrated approach. The limita-
tions that the organizational disciplines suffer with respect to
influencing policy and applications can be resolved through the
development of more complete models of organizational phe-
nomena—models that are system-oriented but do not try to cap-
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ture the complexity of the entire system. Instead, by focusing on
significant and salient phenomena, conceptualizing and assessing
at multiple levels, and exhibiting concern about both top-down
apd bottom-up processes, it is possible to build a science of orga-
nizations that is theoretically rich and application-relevant.

Formative Theory Development:
The Emergence of a Levels Perspective

Early efforts to conceptualize and study organizations as multilevel
systems were based in the interactionist perspective (Lewin, 1951)
and focused on the construct of organizational climate.? Those early
efforts played a significant role in developing a “levels” perspective.
Interactionists see behavior as a function of both person and situa-
tion, with the nature of the combined effect broadly conceived (as,
for example, additive, multiplicative, and reciprocal; see Schneider,
1981; Terborg, 1981). Thus behavior is viewed as a combined result
of contextual and individual-difference effects. The interactionist
perspective has had a pervasive influence on organizational re-
search. It has played a dominant role in shaping research on cli-
mate, first posited by Lewin, Lippitt, and White (1939). It continues
to exert influence through research on person-organization fit.

As organizational psychology developed as a distinct subdisci-
pline in the 1950, organizational climate emerged as a central con-
struct for understanding organizational effectiveness. Researchers
of this era described climate as a representation of “organizational
stimuli” or “environmental characteristics” presumed to affect indi-
vidual behavior and attitudes. Forehand and Gilmer (1964) reviewed
the climate literature, highlighting problems of conceptualization
and measurement. They criticized researchers’ failure to consistently
and clearly distinguish whether climate was viewed as an objective
property of the organization or as an individual perception, and they
bemoaned the resulting confusion regarding whether climate
should be assessed at the organizational level, via objective charac-
teristics, or at the individual level, via perceptions.

James and Jones’s (1974) subsequent review helped to dispel
much of this confusion. They distinguished objective characteris-
tics of the organizational context, which are the antecedents of cli-
mate, from individuals’ interpretive perceptions, which ascribe
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meaning to the context. This conceptualization views climate per-
ceptions as a result of both contextual and individual influences.
In addition, James and Jones distinguished psychological (that is,
individual-level) climate from organizational climate, arguing that
homogeneous perceptions could be aggregated to represent cli-
mate as a property of the organization. James and Jones’s conclu-
sions influenced the nature of climate research for the next two
decades.

There were two critical contributions of this formative research
on the development of a levels perspective in organizational sci-
ence. First, this research made top-down cross-level contextual ef-
fects salient, establishing the need to conceptualize and assess
organization, subunit, and group factors that had the potential to
affect individual perceptions, attitudes, and behavior. This ener-
gized a stream of research that linked organizational structure and
technology to individual attitudes (e.g., Herman & Hulin, 1972;
James & Jones, 1976; Rousseau, 1978b). As this research pro-
gressed, models were elaborated to include mediating perceptions.
Many studies were conducted that demonstrated that individual-
level climate and/or job-characteristics perceptions mediated the
linkage between contextual factors at higher levels (group, sub-
unit, or organization) and individual-level outcomes (e.g., Brass,
1981, 1985; Oldham & Hackman, 1981; Kozlowski & Farr, 1988;
Rousseau, 1978a). This work emphasized the importance of top-
down cross-level contextual effects on lower-level phenomena. Thus
group and organization factors are contexts for individual perceptions, at-

titudes, and behaviors and need to be explicitly incorporated into mean-
ingful models of organizational behavior. B

The second contribution of this research was to make salient
emergent phenomena that manifest at higher levels. Although
organizational policies, practices, and procedures are the ante-
cedents of individual-level climate perceptions, individuals in
organizations do not exist in a vacuum. People in groups and sub-
units are exposed to common features, events, and processes. They
interact, sharing interpretations, which over time may converge on
consensual views of the group or organizational climate (James,
1982; Kozlowski & Hattrup, 1992). Processes such as attraction, se-
lection, and attrition; socialization (Schneider & Reichers, 1983);
and leadership (Kozlowski & Doherty, 1989) also operate to reduce
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'the variability of individual differences and perceptions, facilitat-
Ing common interpretations of the climate. In such conditions, in-
dividual-level perceptions can be averaged to represent higherlevel
group, subunit, or organizational climates (Jones & James, 1979;
Kozlowski & Hults, 1987; Schneider & Bowen, 1985). Thi’s work'
emphasized the importance of bottom-up emergent processes that

yield higher-level phenomena. Thus individual social-p

- sychological
. processes can be manifest as group, subunit, and organizational phenom-
" ena and need to be explicitly

. incorporated into meaningful models o a-
nizational behavior. & /o8

Multilevel Organizational Theory and Research
Overview

Alth.ough interest in the development and testing of multilevel the-
oretical models has increased dramatically in the past decade, there
have been relatively few efforts to provide multilevel theoretical
frarpeworks for organizational researchers (e.g., House et al., 1995;
Klein et al., 1994; Rousseau, 1985). Multilevel theory building pre:
sents a substantial challenge to organizational scholars trained, for
‘t‘he. most part, to “think micro” or to “think macro” but not to

think micro and macro”—not, that is, to “think multilevel.” Our
goal is to explain fundamental issues, synthesize and extend exist-
ing frameworks, and identify theoretical principles to guide the de-
velopment and evaluation of multilevel models.

In the first part of this section, we describe multilevel theoreti-
cal processes, providing insights into and principles for “thinking
multilevel.” The issues we examine are central to the development
of multilevel theories and provide conceptual guidance for theo-
rists seeking to develop specific multilevel models. In the second
part of this section, we focus on model operationalization. Most of
the difficulties of conducting multilevel research have concerned
the consequences of incongruent levels among constructs, mea-
sures, or analyses (for example, misspecification errors, aggregation
biases, ecological correlation; see Burstein, 1980; Firebaugh, 1979;
Freeman, 1980; Hannan, 1991; Robinson, 1950; Thorndike, 1939)j

We provide principles to guide the interested researcher through
the problem of model specification.
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The principles we derive are intended to be general guidelines
applicable to most circumstances; they are not imm\%table !aws. We
acknowledge at the onset that the complexity of the issues 1.nvolv.ed
in multilevel theory makes exceptions to the general prmcxples in-
evitable. In such cases, theory takes precedence—-that is the one
overarching principle.

Principles for Multilevel
Organizational Theory Building

This section describes fundamental theoretical processes that pro-
vide the underpinnings for developing multilevel theories. We
hope to assist readers in emulating and extending the best o.f cur-
rent multilevel thinking. Toward this end, we highlight estabh.shed
principles and consider provocative new possibilit.ie.s for multilevel
theory building and research. For ease of presentation, we present
central principles of multilevel theory building and research or-

nized around the what, how, where, when, and why (and why not)
of multilevel theoretical models.

What

On what should multilevel theory building and research focus?
The possibilities are virtually endless, reflecting the full breadth of
organizational processes, behavior, and theory. Nevertheless, a few
guidelines regarding the process of choosing a focus fo.r study are
possible. First, we urge scholars to begin to fashion their thepretl-
cal models by focusing on the endogenous construct(s) of inter-
est: What phenomenon is the theory and research attempting to
understand? The endogenous construct, or dependent variable,
drives the levels, constructs, and linking processes to be addressed
by the theory. Too frequently, researchers begin theory develop-
ment with the antecedents of interest: “These are interesting con-
structs; I wonder how well they predict generic outcomes.” Such
an approach invites the development of a trivial or misspegiﬁed
theory. Without careful explication of the phenomenon of inter-

est, it is exceedingly difficult to specify a meaningful network of
potential antecedents.
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PRINCIPLE: Theory building should begin with the designation and defin-

ition of the theoretical phenomenon and the endogeneous construct(s)
of interest.

Second, multilevel theory is neither always needed nor always
better than single-level theory. Micro theorists may articulate theo-
retical models capturing individual-level processes that are invari-
ant across contexts, or they may examine constructs and processes
that have no meaningful parallels at higher levels. Similarly, macro
theorists may develop theoretical models that describe the charac-
teristics of organizations, distinct from the actions and characteris-
tics of organizational subunits (groups, individuals). Although we
think that such phenomena are likely to be rare, in such cases multi-
level theory building is not necessary.

Finally, theorists may also find it impractical to develop multi-
level models for processes, relationships, and outcomes new to or-
ganizational science; that is, when tackling phenomena previously
unexplored in the organizational literature, a theorist may find it
helpful to initially act as if the phenomena occur at only one level
of theory and analysis. In this way, a theorist temporarily restricts his
or her focus, putting off consideration of multilevel processes for a
period. Huselid’s work (1995) on strategic human resource manage-
ment provides an example. Huselid has documented organization-
level relationships among human resource practices, aggregate em-
ployee outcomes, and firm financial performance, but what are the
cross-level and emergent processes—the linkages of individual re-
sponses to human resource practices—that mediate the relationship
between organizational human resource practices and organiza-
tional performance? The time is now ripe for such multilevel theory
building (Ostroff & Bowen, Chapter Five, this volume).

Having acknowledged that there may be instances in which
multilevel models may be unnecessary, we also offer the following
caveat: given the nature of organizations as hierarchically nested
systems, it will be difficult in practice to find single-level relations
that are unaffected by other levels. The set of individual-level phe-

+ nomena that are invariant across contexts is likely to be very small.

Similarly, the set of group- or organization-level phenomena that
are completely uninfluenced by lower levels is also likely to be
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small. Failure to account for such effects when they exist will yield
incomplete or misspecified models.

PRINCIPLE: Multilevel theoretical models are relevant to the vast majority of
organizational phenomena. Multilevel models may, however, be unnec-
essary if the central phenomena of interest (a) are uninfluenced by
higher-level organizational units, (b) do not reflect the actions or cog-
nitions of lower-level organizational units, and/or (c) have been little
explored in the organizational literature. Caveat: Proceed with caution!

How

By definition, multilevel models are designed to bridge micro and
macro perspectives, specifying relationships between phenomena
at higher and at lower levels of analysis (for example, individuals
and groups, groups and organizations, and so on). Accordingly, a
multilevel theoretical model must specify how phenomena at dif-
ferent levels are linked. Links between phenomena at different lev-
els may be top-down or bottom-up. Many theories will include both
top-down and bottom-up processes.

Top-down processes: contextual influences. Each level of an organiza-
tional system is embedded or included in a higher-level context.
Thus individuals are embedded within groups, groups within or-
ganizations, organizations within industries, industrial sectors
within environmental niches, and so on. Top-down processes de-
scribe the influence of higher-level contextual factors on lower lev-
els of the system. Fundamentally, higher-level units may influence
lower-level units in two ways: (1) higher-level units may have a di-
rect effect on lower-level units, and/or (2) higher-level units may
shape or moderate relationships and processes in lower-level units‘.

An organization has a direct effect on the behavior of its indi-
vidual employees when, for example, its culture determines the ac-
cepted patterns of employee interaction and work behavior (for
example, how formally employees address each other, or the ex-
tent to which employees question their supervisors’ directives). An
organization has a moderating effect on lower-level relationships
when the relationship between two lower-level constructs changes
as a function of organizational context. Thus, for example, the re-

lationship between employees’ conscientiousness and performance -
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may vary across organizational contexts. In contexts that provide
autonomy and resources, conscientiousness may be associated with
performance. However, contexts low on autonomy and resources
are likely to constrain the effects of conscientiousness on perfor-
mance, hence the relationship will be weak.

PRINCIPLE: Virtually all organizational phenomena are embedded in a
higher-level context, which oflen has either direct or moderating effects on
lower-level prrocesses and outcomes. Relevant contextual features and ef-
Jects from the higher level should be incorporated into theoretical models.

Bottom-up processes: emergence. Many phenomena in organizations
have their theoretical foundation in the cognition, affect, behav-
ior, and characteristics of individuals, which—through social in-
teraction, exchange, and amplification—have emergent properties
that manifest at higher levels. In other words, many collective con-
structs represent the aggregate influence of individuals. For ex-
ample, the construct of organizational culture—a particularly
broad and inclusive construct—summarizes the collective charac-
teristics, behaviors, and values of an organization’s members. Or-
ganizational cultures differ insofar as the characteristics, behaviors,
and values of organizational members differ.

Bottom-up processes describe the manner in which lower-level
properties emerge to form collective phenomena. The emergence
of phenomena across increasingly higher levels of systems has been
a central theme of GST. Formative efforts to apply GST focus on the
structure of emergence—that is, on the higher level, collective struc-
ture that results from the dynamic interactions among lower-level
elements. The broad system typologies of Boulding (1956) and
Miller (1978) attempt to capture the increasingly complex col-
lectivities that are based on lower-level building blocks of the sys-
tem. Thus, for example, interactions among atoms create molecular
structure, or intcractions among team members yield team effec-
tiveness. This perspective views an emergent phenomenon as unique
and holistic; it cannot be reduced to its lower-level elements (e.g.,
Dansereau ct al., 1984).

A more contemporary perspective, one that has its roots in
GST, derives from theories of chaos, self-organization, and com-
plexity, and it views emergence as both process and structure. This
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perspective attempts to understand how the dynamics and inter-
actions of lower-level elements unfold over time to yield structure
or collective phenomena at higher levels (Arthur, 1994; Gell-Mann,
1994; Kauffman, 1994; Nicolis & Prigogine, 1989; Prigogine &
Stengers, 1984). This perspective is not a reversion to reduction-
ism; rather, it is an effort to comprehend the full complexity of a
system—its elements, their dynamics over time, and the means by
which elements in dynamic interaction create collective phenom-
ena (e.g., Cowan, Pines, & Meltzer, 1994). The two perspectives are
compatible but different. We draw on this latter perspective and
attempt to understand both process and structure in our concep-
tualization of emergence.

Emergence can be characterized by two qualitatively distinct
types—composition and compilation—that may be juxtaposed as
anchors for a range of emergence alternatives. To simplify the dis-
cussion that follows and make distinctions more apparent, we treat

composition and compilation as ideal or pure types. Later in the |

chapter, we further elaborate their underlying theoretical differ-
ences, discuss interaction processes and dynamics that shape emer-
gence, and explore forms of emergence that are more akin to
composition or more akin to compilation. Composition, based on
assumptions of isomorphism, describes phenomena that are es-
sentially the same as they emerge upward across levels. Composi-
tion processes describe the coalescence of identical lower-level
properties—that is, the convergence of similar lower-level charac-
teristics to yield a higherlevel property that is essentially the same
as its constituent elements. Compilation, based on assumptions of
discontinuity, describes phenomena that comprise a common do-
main but are distinctively different as they emerge across levels.
The concepts are functionally equivalent—that is, they occupy es-
sentially the same role in models at different levels, but they are
not identical, as in composition. Compilation processes describe
the combination of related but different lower-level properties—
that is, the configuration of different lower-level characteristics to
yield a higher-level property that is functionally equivalent to its
constituent elements.
The distinction between composition and compilation forms
of emergence is best illustrated with examples. Consider the com-
position model for psychological and organizational climate
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among many others. Compilation—bflsed emergent pr.oc;:ses arti
relatively little explored from a multilevel perspective in the Qrga
nizational literature. We describe collective phenomeng t zt
emerge through compilation processes as canﬁgftral properties an A
discuss them in more detail in a subsequent section. th~
The type of emergent process is fqndamentally affectetj by. e
nature of social-psychological interactions and can vary for a ng;n
phenomenon; that is, a particular emergent phgno‘meno.n m:}lly e
compositional in some circumstances and.compllatwnal in others.
Consider team perférmance once again. Team performznce
emerges from the behaviors of individual team members. B;xtth oes
team performance emerge as a resn%lt. of the coalescence o :hes;
sentially identical behaviors of individual team membe;s so tha
team performance simply reflects the sum or average per ormalncef
of individual team members? Or is team performz’mce the result o
the array or pattern of individual team memb,ers performance—
the complex culmination of one team member’s excellencekon 0(;16
task, another team member’s excellence on a seFond task, and a
third team member’s fortunately incons.eqlfent.lal performzlmccz
on yet a third task? The first conceptuahzatlo'n is an ex?.t;np e o-
composition; the second is an example of compilation. Ne(ni er cqﬁ-
ceptualization is “right” in all circumstances. Rather, the etermtxh
ing factors are the dimension of interest for team performance, e
nature of the team’s work-flow interdependence, and the organi-
zational context in which the team exist's, among (?thers. This ex-
ample hints at the challenges inherent'm explicating the pre%s?
bottom-up processes that yield many hlg'her.-level constructs. > ::t
spite the challenges, however, precise exp‘hcatl(.)r.x of these en;er%t—
processes lays the groundwork for oy?erau'onahzmg the constru
a point on which we elaborate later in this chapter.

PRINCIPLE: Many higher-level phenomena emerge fmm ch.ar.actmstzcs, cog-
nition, behavior, affect, and interactions afnong individuals. Conc'ep-
 tualization of emergent phenomena at higher levels should specify,
theoretically, the nature and form of these bottom-up emergent processes..

: i i ion of
Virtually inseparable from the question of how is the questio -
where—that is, precisely where do top-down and bottom-uptpro
cesses originate and culminate? The answers to these questions
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specify the focal entities—the s
or elements—relevant to theo
ple, that a theorist is intereste
individual actions; What is th
group climate? division clim
mate of the informal friends
low, we will first explore t
evoked by multilevel theo

termine the strength of t
units,

pecific organizational levels, unit:
Iy construction. Suppose, for exan
d in the influence of unit climate o
e level of interest? For example, is i
ate? organizational climate? the
hip network? In the passages that fo!
he nature of organizational units a
Iy and then describe processes that dc
he ties that link organizational levels o

Nature of organizational units. All but the smallest organizations ar«
characterized by differentiation (horizontal divisions) and inte
gration (vertical levels). These factors yield myriad entities, units
or levels. In organizational research, levels of theoretical interest focu:
on humans and social collectivities. Thus individuals, dyads
groups, subunits, and organizations are relevant levels (units, o
entities) of conceptual interest. The structure is hierarchically
nested so that higher-level units encompass those at lower levels.
Many writers (Brown & Kozlowski, 1997; Freeman, 1980; Glick.
1985; Hannan, 1991; Simon, 1973) assert the importance of using
formally designated units and levels for specification; for example.
leadership research typically defines the “leader” as the formal uni
manager. Generally speaking, formal units can be defined with lit-
tle difficulty, although there can be exceptions, where unit bound-
aries or memberships are fuzzy.
Yet organizations are social systems in which people definc
their own informal social entities (Katz & Kahn, 1966). A variety of
phenomena may define units or entities that do not correspond
with formal unit boundaries. For example, vertical dyad linkage
(VDL) theory (Graen, 1976) posits the formation of in-and out-

, 8roups as distinctive entities within a formal unit. Rentch (1990)

demonstrates that patterns of so
influenced consensus on organi
formal entities affect sensemaki
tion is based on expedience rat
This can be problematic when
amined within formal units bu
that yield nonuniform
1997). Therefore,

cial interaction across formal units
zational climate, indicating that in-
ng processes. Often unit specifica-
her than on careful consideration,
the phenomena of interest are ex-
t are driven by informal processes
patterns of dispersion (Brown & Kozlowski,
levels and units should be consistent with the
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nature of the phenomenon of interest (Campbell, 1958; Freeman,
1980). o

PRINCIPLE: Unit specification (formal versus informal) should be driven
by the theory of the phenomena in question. Specification of informal
entities that cut across formal boundaries, or that occur within formal
unils and lead to differentiation, requires careful consideration.

Determinants of the strength of ties linking organizational levels or
units. One overgeneralization of the systems metaphor is that
everything is related to everything. In reality, some levels and units
are much more likely than others to be strongly linked, through
what Simon (1973) refers to as bond strength. The theorist needs to
chose appropriate units and levels or risk a misspecified or inef-
fective theory. Bond strength and related concepts help to explain
what is likely to be connected across levels, and why.

Simon (1969, 1973) views social organizations as nearly de-
composable systems. In other words, limited aspects of the larger
system can be meaningfully addressed without compromising the
system’s integrity. A social organization can be conceptualized as a
set of subsystems composed of more elemental components that
are arrayed in a hierarchical structure. The linkage among levels—
individual, group, and organizational-—and subsystems is deter-
mined by their bond strength, which refers to the extent to which
characteristics, behaviors, dynamics, and processes of one level or
unit influence the characteristics, behaviors, dynamics, and pro-
cesses of another level or unit (Simon, 1973). The greater the im-
plications of one unit’s actions for another unit, the greater the
strength of the bond linking the two units. Therefore, meaningful
linkages increase in strength with proximity and inclusion, and
they decrease in strength with distance and independence.

‘Other researchers have used similar concepts to express the
same basic principle. Weick (1976) uses the concept of coupling to
reference decomposable subsystems. House and colleagues (1995)
describe inclusion as the proportion of a lower-level unit’s activities
that are devoted to, a higher level; units that are highly included
will be more closely linked to the higher level. Kozlowski and Salas

(1997) use the term embeddedness to describe how lower-level phe-

nomena are aligned with contextual factors and processes that’
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originate at higher levels in the organizational system; alignm.

reflects strong bonds or inclusion across levels. Techr;ostmctll

factors such as organizational goals, technology

well as enabling processes such as leadership, i

ture, influence embeddedness. From an inte

Indik (1968) and James and Jones ( 1976)
actions between levels require propinquity
and alignment of content. Constructs and processes implicated
bond strength, coupling, inclusion, and embeddedness will |
more s'trongly linked across levels for relevant units.

. This has obvious implications for models that incorporate nu
tiple levels or units. Proximal, included, embedded, and direci
cgupled levels and units exhibit more meaningful r’elations tha
dlstal‘ levels or loosely coupled units. Moreover, the content \;n
derlying constructs at different levels has to have some meanin-
ful <-:o.nnection. For example, work-unit technology and structu
exhibit crgss-level effects on individuals because they constrain th
characteristics of jobs (Kozlowski & Farr, 1988; Rousseau, 1978:
1978b.). The levels are coupled and the content s meaninéfully r;
lated in a common network of relations. In contrast, the potenti;
effects. of organization-level strategy on individual jobs is likely t ~
be quite small. This does not mean that strategy has no effec:
rather,.its effects are mediated through so many intervening lev
els, ur.nts, and content domains that direct effects are likely to b.
very difficult to detect at the individual level because bond strengtl

is weak and the focal content is not meaningfull
related. The el
fects of strategy are likely to be indirect. gtuly °c

and structure,
socialization, and ¢
ractionist perspecti:
assert that strong int
of structure and proc:

PRINCIPL!«?: Linkages across levels are more likely to be exhibited for proxi
mal, included, embedded, and/or directly coupled levels and entities.

PRINCIPLE: Linkages are more lik
content domains underlying

When

Time is rarely a consideration in either sin
organizational models (House et al.,
that many if not most organizationa
and shaped by time. Here we explore

ely to be exhibited for constructs that taf
meaningful interactions across levels.

gle-level or multilevel
1995), yet it is clearly the casc
| phenomena are influenced
three ways in which time may
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be incorporated into a multilevel model, increasifxg the rigor, cre-
ativity, and effectiveness of multilevel theory building.

Time as a boundary condition or moderator. Many organizational phe-
nomena have a unidirectional effect on higher- or lower-level or-
ganizational phenomena, but multilevel relationships are not
always so simple; instead, over time the relationship between phe-
nomena at different levels may prove bidirectional or reciprocal.
A given phenomenon may appear to originate at a higher or lower
level according to the theorist’s assumption about the current time
point in a stream or cycle of events. The failure, quite common, to
make such assumptions explicit can lead to apparently contradic-
tory models of the same phenomenon and to debates about its
“true” level. ) "
For example, organizational culture is more likely to be based
on emergent processes, either when the organization is at an early
point in its life cycle or when the organization is undergoing dra-
matic change. In effect, individual sensemaking and social con-
struction are more active and have a greater impact when the
organizational context is ambiguous or in a state of flux. There-
fore development or change in organizational culture will appear
to be a bottom-up process. Over time, however, culture becomes
stable and institutionalized. Formative events that were salient dur-
ing emergence become the stuff of myth, legend, and tradition.
Founding members move on. New members are socialized and as-
similated into enduring contexts that resist change. Therefore, or-
ganizational culture appears to have a top-down influence on
lower-level units.

The distinction between the two perspectives just sketched
does not have to do with which onc represents the “truc” model of
organizational culture; both are veridical. A variety of factors and
processes can influence the apparent direction, top-down or
‘bottom-up, of a cross-level process. This illustrates the necessity for
the theorist to explicitly specify the temporal assumptions for the
phenomenon in question. Thus time may serve as a boundary con-

dition for the model; for example, the theorist states that the’

model applies only to mature organizations, or only to new ones.
Alternatively, in a theoretical model, time may serve as a modera-
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:i(;r of .the phenomenon; for example, the theorist posits that the
rection (top—doxxfn or bottom-up) and effects of the phenome-
non vary as a function of the organization’s maturity.

PRIN(.IIPLE: The lemporal scope, as well as the point in the life cycle of a so-
cial entaty, affect the apparent origin and direction of many phenom-
ena i such a way that they may appear variously top-douwn, bottom-up,

or both. Theory must explicitly specify its témporal reference points.

Time-scale variations across levels, Differences in time scales affect
the nature of links among levels (Simon, 1973). Lower-level he-
nomena tend to have more rapid dynamics than higher~level€md
eémergent phenomena, which makes it is easier to detect chan
in loYver-level entities. This is one reason why top-down models rg N
d.oml.nate in the literature. For example, efforts to improve of ;
nizational outcomes (for example, quality) through trainin (tgor
example, total-quality Mmanagement, or TQM) assume eme% ent
effef:ts that originate at the individual level, Models of training ef-
fectiveness focus on the transfer of trained skills to the ergfor-
mance setting. Higher-level contextual support (for exarlr)l le
traqsfer climate; see Rouiller & Goldstein, 1993) enhances E)rar;;
fer in suc!l a way that the effects of TQM training on quality ar
relfm.vely immediate. However, the effect of individual-(llevel tTYQI\:
training on organizational outcomes is emergent and requires a
mth longer time scale. Individual cognition, attitudes ?md be-
havm'rs must combine through social and work interacti’ons De-
pending on the nature of the vertical transfer process indivi'dual
outcomfzs will compose or compile to the group leve’l and, over
longer time frames, will yield organizational outcomes (Kozl’owsk'
& Salas, 1997; Kozlowski, Brown, Weissbein, & Cannon-Bowe l
Chapter Four, this volume). Thus contextual or top-down linka l:s’
can be manifest within short time frames, whereas emer eit‘
bottom-up linkages necessitate longer time frames. sent

PRINCXPLF: Tim~scak differences allow top-down effects on lower levels to
manifest quickly. Bottom-up emergent effects manifest over longer pe-
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One implication of this effect of time scale is that phenomena
at different levels may manifest at different points in time. For ex-
ample, Kozlowski and his colleagues have proposed that team per-
formance compiles and emerges across levels, from individuals to
dyads to teams, at different points in the team-development
process (Kozlowski et al., 1994, 1999). Others, in related fashion,
have noted that level of a relationship in a multilevel model—
homogeneous groups, heterogeneous groups, or independent
individuals—can be influenced by factors that, over time, change
the level of the relationship (Dansereau, Yammarino, & Kohles,

1999).

Entrainment: changing linkages over time. The term entrainment refers
to the rhythm, pacing, and synchronicity of processes that link dif-
ferent levels (Ancona & Chong, 1997; House et al., 1995). Cou-
pling across levels or units is tightened during periods of greater
entrainment. Entrainment is affected by task cycles and work
flows, budget cycles, and other temporally structured events that
pace organizational life (Ancona & Chong, 1997). For example,
the concept of entrainment has been used in the group and team
performance literature to capture the idea that work-flow inter-
dependence is not necessarily uniform over time; rather, the
degree of interdependence or coupling can vary significantly
depending on the timing of events or acts that require a syn-
chronous and coordinated response (e.g., Fleishman & Zaccaro,
1992; Kozlowski, Gully, McHugh, Salas, & Cannon-Bowers, 1996;
Kozlowski et al., 1999; McGrath, 1990). Thus levels or units that
ordinarily are loosely coupled will be tightly coupled during pe-
riods of synchronicity. T
Accordingly, entrainment processes must be considered dur-
ing theory construction. Further, entrainment has rather obvious
implications for research designs that intend to capture entrained
processes. At some points in the cycle, two entities or levels may be
tightly coupled or entrained, whereas at other points they will be
decoupled and will appear independent. This variability creates
demands for precise theory and measurement in order to capture
the coupling; data collection must be sensitive to entrainment cy-
cles and periods.

- conceptualized as top-down ra
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PRINCIPLE: Entrainment can ¢
ghtly couple phenomena that ordinarit
only loosely coupled across levels, Theories that address entrar::;);)(ll:

nomena must specify appropriate time cycles
and m
cles to structure research desi ? ust employ those cy-

Why and Why Not?

if?lrggul;nrent by as;er;ion is invariably a poor strategy for theory build
- Argument by logical analysis and persuasio -
explains why—is always preferable, I llevel thewry bl
in: . - In multilevel theory buildi
explaining why is not merel fal. A great deri
n y preferable but essential. A
of organizational multileve] th ildi o]
ganiz eory building spans organizati
subdisciplines (industrial/organizat; el o arean.
: ganizational psychology and ani
zational theory, for example). Theref 2 assampron,
. ' A . ore, the unstated assum tions
In a multilevel theory may be obvious to the members of on[t: s(l)xll]:

constructs may well be obscured in
planations concerning why. Finally,
Il?:ge; Ctl}:ne su}ll)Je;t of considerable and continuous debate. Conflicts
Ing the best way to analyze multileve} . i
crably, homeeer s WY 0 € m velt models abate consicd-
A ) presence of carcfully and fully expl;
: ' xplicated
;lll;t?critlctal modells (Klein et al., 1994) that make the c);loife of ar:
4! strategy clear (Klein, Bliese et al., Ch ‘
. , -» Uhapter Twelve, this vol-
ume). Thus multilevel theori at, how
Tsts must not only speci
. Y specify what, how,
re, and when but also why: Why are relationships in the model
ther than bottom-up?
' er p? Why are con-
::frhu;t:rzo;rcegtuahzed as compositional rather than comgilational?
€dictors assumed to have immedi '
ate rather than long-
term consequ.ences for the outcomes of interest? e
Nc.aarly as Important as the question of why,
more interesting, is the question of why not. Wh
proc’esses not Yleld a group-level property? That i

multilevel data analysis has

and perhaps even
y might bottom-up
s, why might mem-
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consequences? In exploring why not, theorists may refine their
models, incorporating important insights and nuances. This adds
diversity and depth to theory; it is how a science is built.

PRINGIPLE: Multilevel theoretical models must provide & detailed explana-
tion of the assumptions undergirding the model. Such explanqtions
should answer not only the question of why but also the question of
why not. |

In sum, rigorous multilevel theories must carefully consider
what, how, where, when, why, and why not. In what follows, we ex-
plicate how these basic questions inform the definition and mea-
surement of constructs in multilevel models. We then describe
distinctive forms or frameworks that multilevel models may takg,
the kinds of research designs and samples necessary to test multi-
level models, and possible data analytic strategies.

Principles for Model Specification: {\ligning
Constructs, Measures, Models, Design, and Analyses

Many of the controversies and problems associate.d with multilevel
research are based on misspecifications or misalignments among
the theoretical level of constructs, their measurement, and their
representation for analysis. Misalignment is a pro\_)le?m for any re-
search design that incorporates mixed levels, but it is also a prob-
lem for single-level research that incorporates emergent constructs.
The nature of these misalignments is well documented elsewhere'
(Burstein, 1980; Firebaugh, 1979; Freeman, 1980; Hannan, 1991,
Robinson, 1950; Rousseau, 1985; Thorndike, 1939): T}?e. following
are some common problems: blind aggregation of md.mdual-'leveI
measures to represent unit-level constructs, use of unit-level mea-
sures to infer lower-level relations (the well-known Problems of ag-
grregation bias and ecological fallacies), and use of informants who
lack unique knowledge or experience to assess unit-level constructs.
Misaligiiments degrade construct validite and create concems
about generalizability. To build theoretical models that are clear and
persuasive, scholars must explicate the nature of their constructs
with real care. Precise explication lays the foundation for sound
measurement. Constructs that are conceptualized and measured at
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different levels may be combined in a variety of distinctive multilevel
models. Research design and analytical strategies need to be aligned
with the levels inherent in these models. Principles relevant to these
concerns are considered in the remainder of this section.

Constructs in Multilevel Theory

Construct level and origin. Constructs are the building blocks of or-
ganizational theory. A construct is an abstraction used to explain
an apparent phenomenon. The level of a construct is the level at
which it is hypothesized to be manifest in a given theoretical
model—the known or predicted level of the phenomenon in ques-
tion. Although organizational theorists have often discussed “the
level of theory,” we prefer to use the phrase level of the construct be-
cause mixed-level models, by definition, include constructs that
span multiple levels; that is, generalizations are constrained by the
level of the endogenous construct (“the level of the theory”), but
other constructs in 2 model may be at higher or lower levels. Thus,
in mixed-level research, the theoretical explanation will span sev-
eral levels in the effort to understand an endogenous construct at
a given focal level.

The first and foremost task in crafting a multilevel theory or
study is to define, justify, and explain the level of each focal con-
struct that constitutes the theoretical system. Remarkably, the level
of many organizational constructs is unclear. This problem, we
have noted, once plagued the climate literature. Researchers and
critics asked whether climate was to'be conceptualized and mea-
sured as an organizational (unit) construct or as a psychological
(individual) one. Climate researchers resolved this question, dif-
ferentiating explicitly between a consensual unit climate and its
origins in psychological climate. However, the question of level is
often unasked in other research. Consider the familiar construct
of worker participation. What is its level? Is worker participation
an individual-level phenomenon, describing the influence an in-
dividual exerts in unit decisions? Or is worker participation at the
unit level, describing a set of formal structures and work practices
(for example, quality circles) characteristic of units, not individu-
als? For the most part, the participation literature reveals neither
clear consensus regarding the level of the construct nor explicit
discussion of its level (Klein et al.,, 1994).
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PRINCIPLE: The theorist should explicitly specify the level of each construct
in a theoretical system.

In specifying the level of a construct, the theorist must build a
targeted theory, or “minitheory,” of the phenomenon, explicating
where, when, and how the construct forms and is manifest. Many
phenomena we study in organizations have their theoretical origins
in the cognition, affect, and behavior of individuals but emerge,
through compositional or compilational processes, to manifest as
higher-level phenomena. A given construct may be an individual-
level construct in some circumstances and a unit-level construct in
others. When a theorist specifies that a construct originates at the
individual level and manifests at a higher level, the theorist must
explicate when, how, and why this process occurs. The theoretical
foundation for emergent effects must be at the level of origin.
When psychological and social-psychological phenomena are emer-
gent at higher levels, the researcher needs to distinguish the level
of theoretical origin and the level at which the focal construct is
manifest—the level of the construct. The researcher must also ex-
plain the theoretical process that yields higher-level emergence—
the conditions in which the higher-level construct exists or does not
exist. This is essential to determining an appropriate means of as-
sessing and representing the emergent higher-level construct.

PRINCIPLE: When higher-level constructs are based on emergent processes,
the level of origin, the level of the construct, and the nature of the emer-
gent process must be explicitly specified by the theory.

We elaborate further in what follows, explaining links between
the previously described principles of multilevel theory (what,
where, when, how, why, and why not) and the definition, explica-
tion, and measurement of theoretical constructs. Our quarrel with
much of the existing theoretical literature on organizations is not
that authors are too complex in characterizing the multiple, even
shifting, levels of their constructs but just the opposite: that, too
often, authors’ conceptualizations of thé theoretical processes and
levels of their constructs lack important detail, depth, and com-

plexity. We now consider different types of higher-level constructs

and address the implications for measurement.
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Types of unit-level constructs. Unit-level constructs describe entitics
composed of two or more individuals: dyads, groups, functions, di-
visions, organizations, and so on. In the organizational literature,
many problems and controversies revolve around the definition,
conceptualization, justification, and measurement of unit-level con-
structs. The “level” of many higher-level constructs (culture, lead-
fership, or participation, for example) is often debated. The debate
is due in part to the potential for these constructs to emerge from
lower-level phenomena.

To help resolve the controversies and confusion that often sur-
round the definition, meaning, and operationalization of unit-level
constructs, we distinguish three basic types:

1. Global unit properties
2. Shared unit properties
3. Configural unit properties

Global unit properties differ from shared and configural unit
properties in their level of origin. Global unit properties originate
and are manifest at the unit level. Global unit properties are sin-
gle-.level phenomena. In contrast, shared and configural unit prop-
erties originate at lower levels but are manifest as higher-level
phenomena. Shared and configural unit properties emerge from
the characteristics, behaviors, or cognitions of unit members—and
their interactions—to characterize the unit as a whole. Shared and
configural unit properties represent phenomena that span two or
more levels. Shared unit properties are .essentially similar across
levels (that is, isomorphic), representing composition forms of
emergence. In contrast, configural unit properties are functionally
equivalent but different (that is, discontinuous), representing com-
pilation forms of emergence. Configural unit properties capture
the variability or pattern of individual characteristics, constructs,
or responses across the members of a unit. We elaborate in what
follows, a-nd then we discuss how the nature of a unit construct in-
fluences its measurement.*

Qlobal unit properties. Global constructs pertain to the relatively ob-
Jective, descriptive, easily observable characteristics of a unit that
originate at the unit level. Global unit properties do not originate
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in individuals’ perceptions, experiences, attitudes, demographics,
behaviors, or interactions but are a property of the unit as a whole.
They are often dictated by the unit’s structure or function. Group
size and unit function (marketing, purchasing, human resou.rce.s)
are examples of global properties. There is no possibility of. within-
unit variation because lower-evel properties are irrelevant; indeed,
any within-unit variation is mostlikely the result of a procedure
that uses lower-level units to measure the global property. If, for
example, group members disagree about the size of the'ir group,
. someone has simply miscounted. Unit size has an objective stapd—
ing apart from members’ characteristics or socia.l-ps?ycholog.lcal
processes. In contrast, “perceived group membership” is an entirely
different type of construct.

Shared unit properties. Constructs of this type describe the charac-
teristics that are common to—that is, shared by—the members of
a unit. Organizational climate, collective efficacy, and group norms
are examples of shared unit-level properties. Shared qnit proper-
ties are presumed or hypothesized to originate in indxviduz.ll.umt
members’ experiences, attitudes, perceptions, values, cognitions,
or behaviors and to converge among group members as a function
of attraction, selection, attrition, socialization, social interaction,
leadership, and other psychological processes. In this way, sharefi
unit properties emerge as a consensual, collective aspect of the unit
as a whole. Shared unit properties are based on composition mod-
els of emergence, in which the central assumption is one of iso-
morphism between manifestations of constructs at different levels;
the constructs share the same content, meaning, and construct va-
lidity across levels. When researchers describe and study shared
unit properties, they need to explain in considerable detail thc-a the-
oretical processes predicted to yield restricted within-unit variance
with respect to the constructs of interest: How does within-unit con-
sensus (agreement) or consistency (reliability) emerge from the
individual-level characteristics (experiences, perceptions, attitudes,
and so on) and interaction processes among unit members?

Configural unit properties. Constructs of this type capture the array,
pattern, or configuration of individuals’ characteristics within a
unit. Configural unit properties, like the shared properties of a
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unit, originate at the individual level. Unlike shared unit prope:
ties, however, configural unit properties are not assumed to cos
lesce and converge among the members of a unit. The individua
contributions to configural unit properties are distinctly differen:
Therefore, configural unit properties have to capture the array o
these differential contributions to the whole. Configural unit proj
erties characterize patterns, distribution, and/or variability amon;
members’ contributions to the unit-level phenomenon. Configura
unit properties do not rest on assumptions of isomorphism and cc:
alescing processes of composition but rather on assumptions of di:
continuity and complex nonlinear processes of comptlation. Th.
resulting constructs are qualitatively different yet functionall
equivalent across levels.

Configural unit properties are relatively rare in the organi
zational literature, but they are not rare in organizations. We ca
distinguish two types of configural unit properties: descriptive cha
acteristics, which reference manifest and observable features, anc
latent constructs, which reference hypothetical and unobserve
properties of the unit in question. Descriptive characteristics ar«
straightforward. For example, diversity—the extent to which uni
members’ demographic characteristics are dissimilar—is a config
ural descriptive unit property. However, whereas diversity is a man
ifest unit characteristic, it most likely has effects through laten
constructs that tap underlying psychological differences (e.g.
Millikin & Martins, 1996). For example, diversity in unit-level se:
or age are descriptive characteristics that may be linked to unit
level variability for the constructs of attitudes and values.

Unitlevel conceptualizations of constructs are often configural.
For example, the combination of team members’ abilities or pel
sonality characteristics constitutes the configural properties of the
unit (Moreland & Levine, 1992). Configural constructs may also cap
ture the pattern of individual perceptions or behavior within a unit
For example, team performance is often regarded as a global prop
erty of the team, yet when individual team members perforn
different but interdependent tasks, team performance may be con
ceptualized as a configural construct; team members do not engag
in identical behaviors (Kozlowski et al,, 1999). Finally, network cha
acteristics (for example, network density) are configural inso
far as they depict the pattern of the relationships within a unit (o
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network) as a whole (Brass, 1995). Configural unit properties alie
based on compilation models of emergence (f:.g., Kozlowski et a (i
1999). When studying configural unit properties, rt.asca‘n.:hem nee

to explain in detail the theoretical processes by whxchrdxffe‘rent in-
dividual contributions combine to yield .tl'{e emergent unit prop-
erty—that is, how are the individual origins rep.resented in th(;
summary, pattern, configuration, or array of the unit-level property

PRINCIPLE: Theorists whose models contain unit-level constructs should .in-
dicate explicitly whether their constructs are glo,.bal unit propertze.s,
shared unit properties, or configural unit properties. The type of unit-
level construct should drive its form of measurement and representa-
tion for analyses.

Levels of Measurement .
Basic issues. The level of measurement is the level at which data are
collected to assess a given construct. Individual-level constructs
should, of course, be assessed with individual-.level dat.a. Umt—le\_/el
constructs, in contrast, may be assessed with either unitlevel or in-
dividual-level data. When unit-level constructs are assessed with
unit-level measures, an expert source (:31 Sub_]C(‘:t matter expert, fOII]'
example, or an objective archive) provides a s1r.1gk? rating of Tac 1
unit. When unit-level constructs are assessed with individual-leve
measures, unit members provide individ‘uz.il-leve} data (for exam-
ple, individual ratings of climate, or in.dmduals reports (;f their
own demographic characteristics), which are subsequently lcgérsx-
bined in some way to depict the unit as a vyhole. Rousseau ( : h,
p- 31) advises researchers to measure umt—le_vel cgnstructslw;)t 1
global (that is, unit-level) data whenever possible: Qse of glo ;1
data is to be preferred because they are more cl.early lmkfed to the
level of measurement, avoiding the ambiguity inherent in aggre-
gated data.” Klein and colleagues (1994, p. 210). note that when a
researcher uses “a global measure to characterize a group, he or
she lacks the data needed to test whether mem}aers are’,’ indeed,
homogeneous within groups on the variables of interest. Alfcord:
ingly, Klein and colleagues (1994, p. 210).recommend that r;:
searchers use global measures to capture ufut-lﬁvel constructs on y
when the level of the construct is “certain” or beyonc.l question.
Here, we elaborate on Rousseau’s (1985) and Klein and col-
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leagues’ (1995) admonitions, advising that the level of measure-
ment should be determined by the type of the unit-level construct.

Individual-level constructs. Individual
ready noted, be assessed at the indi
viduals may complete measures
turnover intentions, self-efﬁcacy,
In some cases,

-level constructs should, as al-
vidual level. For example, indi-
of their own job satisfaction,
psychological climate, and so forth,
one or more experts may provide assessments of the
characteristics of other individuals, This procedure can be used

when the characteristic is observable, or when the informant has
unique access to relevant information (Campbell, 1955; Seidlcr,
1974). A supervisor may describe his or her individual subordinates’
performance behavior, an observer may record individual demo-
graphic characteristics, or a researcher may use archival records to
assess individuals’ ages, tenure, or experience. In each case, data
are assigned to individuals and are considered individual-level data.
Issues of measurement quality are, of course, still relevant.

Global properties. The measurement of unit-level variables is often
more complex and more controversial. Least complex and least
controversial is the measurement of the global properties of a unit.
By definition, global properties are observable, descriptive charac-
teristics of a unit. Global properties do not emerge from individual-
level experiences, attitudes, values, or characteristics. Accordingly,
there is no need to ask all the individuals within a unit to describe
its global properties. A single expert individual may serve as an in-
formant when the characteristic is obscrvable, or when the infor-
mant has unique access to relevant information. Thus a vice
president for sales may report his or her company’s sales volume, a
CEO may report a firm’s Strategy, or a manager may report a unit’s
function. Although these examples each use an individual respon-
dent, the data are considered global unit-level properties.

Shared properties. In contrast
from individual members’

sponses. The theoretical ori
logical level, and so data to
the level of origin. This pr
composition model of eme

» shared properties of a unit emerge
shared perceptions, affect, and re-
gin of shared properties is the psycho-
assess these constructs should match
ovides an opportunity to evaluate the
rgence underlying the shared property;
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that is, the predicted shared property may not in fact be shared, in
which case the data cannot be averaged to provide a meaningful
representation of the higher-level construct. Therefore, the data
to measure shared unit properties should be assessed at the indi-
vidual level, and sharedness within the unit should be evaluated.
Given evidence of restricted within-unit variance, the aggregate
(mean) value of the measure should be assigned to the unit. Sev-
eral empirical examples of this approach to the conceptualization,
assessment, and composition of unit-level constructs can be found
in the literature (e.g., Campion, Medsker, & Higgs, 1993; Hofmann
& Stetzer, 1996; Kozlowski & Hults, 1987). This approach ensures
both that the data are congruent with the construct’s origin and
that they conform to the construct’s predicted form of emergence,
thereby avoiding misalignment.

Configural properties. When a construct refers to a configural prop-
erty of a unit, the data to assess the construct derive from the
characteristics, cognitions, or behaviors of individual members.
Individuallevel data are summarized to describe the pattern or con-
figuration of these individual contributions. As before, theory—the
conceptual definition of the emergent construct—drives the opera-
tionalization of the measure. Configural properties emerge from in-
dividuals but do not coalesce as shared properties do. Thus a
researcher, in operationalizing the configural properties of a unit,
need not evaluate consensus, similarity, or agreement among indi-
vidual members except to rule out coalescence. The summary value
or values used to represent the configural property are based on the
theoretical definition of the construct and on the nature of its emer-
gence as a unit-level property. A variety of data-combination tech-
niques may be used to represent, capture, or summarize configural
properties, including the minimum or maximum, indices of varia-
tion, profile similarity, multidimensional scaling, neural nets, net-
work analyses, systems dynamics and other nonlinear models, among
others. The mean of individual members’ characteristics is generally
not an appropriate summary statistic to depict a configural unit
property, although it may be combined with an indicator of variance
or dispersion (Brown et al., 1996). In the absence of within-unit con-
sensus, means are equifinal, ambiguous, and questionable repre-
sentations of higherlevel constructs.
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PRINCIPLE: There is no single best way to measure unit-level constructs. The
type of a unit-level construct, in addition to its underlying theoretical
model, determine how the construct should be assessed and opera-
tionalized. As a general rule, global properties should be assessed and
represented at the unit level. Shared and configural properties should
be assessed at the level of origin, with the form of emergence reflected in
the model of data aggregation, combination, and representation.

Establishing the construct validity of shared properties. The assumption
of isomorphism that is central to the conceptualization of shared
constructs requires explicit consideration. There are two primary

issues relevant to testing models with one or more shared unit
properties:

1. Establishing the measurement model
2. Evaluating the substantive theoretical model

The issue of the measurement model addresses the construct
validity of aggregated lower-level measures as representations of
higher-level constructs. It is generally addressed through examin-
ing patterns of within-group variance. Consensus- or agreement-

based approaches—for example, 7,,;—evaluate within-group

variance against a hypothetical expected-variance (EV) term.
Agfeement is examined for each shared property measure for each
unit: a construct-by-group approach. Consistency- or reliability-
based approaches—for example, ICC(1), ICC(2), and within-and-
between analysis (WABA)—evaluate between-group variance
Fe!ative to total (between and within) variance, essentially exam-
ining interrater reliability for each shared property across the sam-
ple: a construct-by-sample approach (Kozlowski & Hattrup, 1992:
Bliese, Chapter Eight, this volume).

These different treatments have been the source of some de-
bate (e.g., George & James, 1993; Yammarino & Markham, 1992).
Consensus approaches treat issues 1 and 2 as distinct (e.g., James,
Demaree, & Wolf, 1984; James et al., 1993; Kozlowski & Hults.
1987; Kozlowski & Hattrup, 1992). The strength is that construct
rrfisspeciﬁcation, for any construct in any group, is avoided. The
disadvantage is that there may be insufficient between-group vari-
ance for model evaluation, and this problem will not be revealed
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until data analysis. Consistency-based approaches treat the 1ssu§:
as more unitary (e.g., Yammarino & Markham, 1992) . The stx:engh
is that both within and between variance are considered in the
computation of reliability, and so aggregat.cd measures al'so ha;/;
adequate between variance for the evaluation of substantive re11
tions. The disadvantage is that some constructs may not actually
have restricted variance in some groups, and so there is some p}:)-
tential for construct misspecification, which may be mask.ed in the
-by-sample approach.
conit’r::stsl;}rlt thas) conggeration of both withir.x—group and be}t:veﬁn-
group variance is critical. However, the particular approac Bc :>h-
sen is a matter of consistency with one’s theory and d;ta. oro-
approaches have different strengths and drawb.acks. In tb;: ??}?ere
priate circumstances, either of the approaches is acceptable;
is no universally preferable approach.

PRINCIPLE: The assumption of isomorphism of shared unit [nopemes should
be explicitly evaluated to establish the construct valzdz'ty of the ag-
gregated measure. The selection of a consensus- or conszstency.-basec.l
apﬁroach should be dictated by theory and data; no approach is uni-
versally preferable.

Data source, construct, and measurement .leueLs. Individu:als as sources
of data play different roles in measuring the' three dlffe.rer.lt types
of unit constructs. This observation highlights the dlstmctxc;ln
between the data source, on the one hand, and the level of the
construct and its measurement, on the other. For exampllet,)z;
knowledgeable individual may act as the data source for 2}11 g 2 a:e
unit property such as size, function, or strategy, bu% in su<(:l -al ase
the level of measurement is not considered the individual bu
| nit as a global entity.

rathzrsit:;l: informgnt may provide the da?a to measure the c;m-
figural or distributional properties of a unit when .the propetr 1:2
are directly and reliably observabl.e, or when the informan n2s
unique access to relevant information. For examPle, a sppzrvxan-
may report the distribution of males and females m% .umtih rgata
ager may report unit members’ tem.lr’e, th}xs provid 1}rl1g e data
necessary for the calculation of a unit’s variability wit resp; A
tenure. Individual-level performance data may be reported by a
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team leader to assess the configuration of team performance. In

these examples, the configural construct is a unit-level construct
even though the source is a single expert.

In contrast, a single individual ma

data source regarding a shared property of the construct. For ex-
ample, it is generally not appropriate to use single informants (for
example, a supervisor or a CEO) to assess unit or organizational cli-
mate; climate originates as individual interpretations and emerges
via social interaction, and single informants are not uniquely situ-
ated to know the inner interpretations of multiple perceivers. Thus

assessment should model the theory regarding the origin and na-
‘ture of the construct.

y rarely if ever serve as the

PRINCIPLE: Individuals may serve as expert informants for higher-level con-

Structs when they can directly observe or have unique knowledge of the
properties in question. As q general rule, expert informants are most
appropriate for the measurement of global unit-level frroperties and ob-
servable (manifest) configural frroperties. They are least appropriate for
the measurement of shared properties and unobservable (latent ) con-

Jigural properties.

{tem construction. Several authors have provided guidelines for item
construction, primarily for the measurement of shared properties.
In general, the advice is to focus respondents on description as op-
posed to evaluation of their feelings (James & Jones, 1974) and to
construct items that reference the higher level, not the level of
‘measurement (James, 1982; Klein et al.,, 1994; Rousseau, 1985). In
practice, research has tended to use items framed at both the in-
dividual level (data source) and at higher levels. Recently, Chan
(1998) distinguished these practices as representing different com-
position models of the constructs in question. For example, Chan
views climate items referencing self-perceptions: (for example, “]
think my organization . . .") as constructs distinct from items that
tap the same content but reference collective perceptions (for ex-
ample, “We think the organization . . .")—what he refers to as “ref-
erence shift consensus.”
Research that has tested the merits of this advice is,

limited. Klein, Conn, Smith, and Sorra (1998) have fo
vey items referencing the unit

however, very
und that sur-
as a whole (for example, “Employees’
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work here is rewarding”) do engender less within-group variability
and more between-group variability than comparable survey items
that reference individual experiences and perceptions (for ex-
ample, “My work here is rewarding”). However, many climate re-
searchers assessing shared unit properties have used self-referenced
items and have demonstrated meaningful within-unit consensus
(e.g., Kozlowski & Hults, 1987; Ostroff, 1993; Schneider & Bowen,
1985). It may well be the case that item content is critically impor-
tant to the unit of reference. Perhaps climate-related content (for
example, “I think the reward system . . .”) that taps the broader
work environment may be more robust to differences between self-
reference versus collective reference. The perspective, whether the
self or the larger unit, may be largely the same, whereas content
that taps more variable properties (for example, “My jobis..."”)
may be more sensitive to the point of view incorporated in the item.

Clearly, more empirical work is needed to establish which item
characteristics are critical to construct fidelity and which ones are
not essential. In the meantime, we suggest that researchers employ
measures consistent with the conceptualization of their constructs,
using unit-level referents, if possible, to assess shared unit-level con-
structs. However, without more definitive empirical evidence, we
do not encourage this as a litmus test and do not offer a principle.
We do encourage more empirical research on guidelines for the
construction of items to assess emergent constructs.

Types of Multilevel Models

Theoretical models describe relationships among constructs. A mul-
tilevel perspective invites—indeed, necessitates—special attention
to the level of the constructs united within a theoretical model. In
this section, we build on the preceding section by describing broad
types of models distinguished by the levels of the constructs they
encompass, as well as by the links they propose among constructs.
Model specifications are illustrated in Figure 1.1. Following our de-
scription of basic models, we note further complexmes in the cre-
ation of multilevel models.

Single-level models. Sirigle-level models, as their name suggests, spec-
ify the relationship between constructs at a single level of theory
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Figure 1.1. Model Specification.
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and analysis. Such models are common in our literature and gen-
erally represent particular disciplinary perspectives. Psychologists
are likely to find individual-level models the most familiar and
straightforward type of single-level model. Individual-level models
may be conceptually complex, specifying intricate interactional re-
lationships among numerous constructs. However, individual-level
models, by definition, ignore the organizational context of indi-
vidual perceptions, attitudes, and behaviors. Thus the simplicity of -
individual-level models is in many cases a major limitation. Indeed,
ignoring the context when it is relevant will lead to biases in the
examination of construct relations (that is, the standard-error es-
timates of parameters will be biased).

Potentially far more complex are unit-level models, for these
models may combine the three types of unit constructs in a variety
of ways, in some cases necessitating mixed-level conceptualization,
data collection, and analysis. Group-level models that depict the re-
lationship of two global constructs are, from a levels perspective,
the least complicated. To test these models, a researcher gathers
unit-level data, consulting objective sources or experts to opera-
tionalize constructs. Tests of the effects of organizations’ global
human resource practices (for example, the presence or absence
of merit pay and quality circles) on objective measures of organi-
zational performance provide an example. But such models are
very simple—perhaps too simple, like their individual-level counter-
parts. We suggest possible elaborations in what follows.

More complex, from a levels perspective, are unit-level models
that include shared constructs. Consider a model linking two
shared constructs: perhaps, for example, unit climate is hypothe-
sized to predict unit morale. In proposing such a model, a scholar
must explicate not only the processes linking the independent and
dependent variables but also the processes engendering the emer-
gence of climate perceptions and feelings of morale to the unit

level: How do climate perceptions and feelings of morale, respec-
tively, come to be shared by unit members? Further, to test such a
model, a researcher must gather data from the level of origin—
that is, from unit members—ascertaining the presence of restricted
within-unit dispersion prior to aggregating data measuring the in-
dependent variableé (climate) and the dependent variable (morale)
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and conducting unit-level analyses. Thus a seemingly simple unii
level n30del may, if it includes shared constructs, effectivel pinclud
a mplulevel (compositional) model in the very deﬁnitior{ and (
erauon'alization of each shared construct, P
. Unit-level models may also link global and shared constructs ir:
direct and mediated relationships. A researcher may predict, fo o
ample, that global organizational human resources practj’cesr: N
hance global organizational performance by increasing the level nl-
(shared) organizational citizenship behavior, In proposin suzho'
model, a theorist moves beyond the simple unit-level mgodel :
glo.ba}l constructs (already outlined), offering a richer and more so
Phisticated analysis of the possible determinants of organizationol
performance. Ideally, such a theory explicates the influence :l"
gluman resources practices on 9rganizational citizenship behavior.
€ emergence of shared organizational citizenship behavior to the
o onall » and the influence of shared organizational cit-
P behavior on global measures of organizational perfor-
mance. Further, to test such a model, a researcher must, as before
O i !—(;e\l/el. data to tap the shared construct of interest.’
. ¢ models Incorporating configural constructs are also
pla.us1ble. For example, the variation in cognitive ability within -
unit may be predicted to influence global measures of unit er;:):
mance. Or consider a more complex model: perhaps the p(-':rson-
ality Fonﬁgumdon of a unit is predicted to influence unit crzativi ;
that 15, units with more diverse personality types may develo mo:'y:
Creative ideas than units with less dissimilarity. Such a mor:lel .
quires not only the careful definition and operalionalizationr(;
pe:rsonzilhty‘ configuration but also the careful definition and oper.
ationalization of unit creativity. How does unit creativi emep -
from the ideas and behaviors of unit members? Is it a sthed c:)%:
struct—a unit average—or a configural construct, reflecting a more
complex we.ighing, or configuration, of individual c:ontrigutions>
T}-lese questions hint at the rigor that a multilevel perspective ma.
bring to the processes of theory building and theory testing. At fi )t,
glance, the construct of unit creativity appears straightfoniard urs
remarkable. But a further, multilevel examination indicates m’uc’;l-

work to be done in defining, explicating, and operationalizing the
nhature and emergence of unit-level creativity.
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Cross-level models. Cross-level theoretical models describe the rela-
tionship between different independent and depenfient constructs
at different levels of analysis (Rousseau, 1985). Typically, organiza-
tional cross-level models describe the top-down impact of higher-
level constructs on lower-level constructs (outcomes apd Processes).
Although theory often conceptualizes the potential impacts of
lower-level constructs on higher levels (the impact of newcomers
on group cohesion, for example), bottom-up cross-leYel mode}ln.g is
a distinct rarity in the empirical literature because of its an?.lyu.c lim-
itations. We should note, however, that recent work lS. beginning tp
address this problem (Griffin, 1997). Here, we outline three pri-
mary types of top-down cross-level models:

1. Cross-level divect-effect models predict the direct effect of a
higher-level (for example, unit-level) construct on a lower-level (fpr
example, individualevel) construct. Typically, such {nodels predict
that the higherlevel construct in some way constrains the charac-
teristics (for example, perceptions, values, or bghavnors) of lower-
level entities. Thus, for example, a cross-level direct-effect model
may highlight the influence of unit technsﬂogy on the nature of tixe
individual job characteristics in each unit. R.outm-e unit t<?chno (Zi
gies are likely to yield jobs that are low in dnscret.lon, variety, an
challenge. Conversely, uncertain technologies are likely to y}eld jobs
high in discretion, variety, and challenge (e.g., Kozlowski & Farr,
1988; Rousseau, 1978a). Cross-level direct-effect models may, qf
course, highlight the effects of global, shared, or con{igural unit
properties on lower-level constructs. For examp}e, unit norms .(a
shared construct) may constrain individual behavxor?ro.r the dens.lty
of a unit’s social network (a configural construct) may influence in-
dividual satisfaction and turnover within the unit. Finally, cross-le\fel
direct-effect models may describe the influence not only of units
on individuals but of other, higher-level entities (fo_r e>fample, m.-
dustries) on lower-level entities (for example, orgamzatlops). Vari-
ants of cross-level direct-effect models include mmMmznant and

mixed-¢ffect models (Klein et al., 1994). A mixed—determma.nt moc.lel
specifies multilevel determinants (for exarr§p.1e, both unit and in-
dividual) of a single-level (for example, indmdual—l(_avel) outcome
or outcomes. A mixed-effect model specifies multiple-level out-
comes of a single-level predictor. Thus, for example, an organiza-
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tion’s adoption and implementation of a new computerized tech
nology may engender changes in the image of the organization t
outsiders, in the extent to which distinct groups within the orga
nization coordinate their work tasks, and in individual employees
feelings of job security as a function of their technical expertisc
and trust in the organization, Mixed-determinant and mixed-effec
models may be combined to create complex cross-level models !
antecedent and outcome networks.

2. Cross-level moderator models suggest that the relationship be
tween two lower-level constructs is changed or moderated by «
characteristic of the higher-level entity in which they are both em
bedded. One may also formulate the model so that a cross-level rc¢
lationship between a higher-level construct and a lower-level
construct is moderated by another lower-level construct. These twe:
forms are actually identical because each model s
interactional effects of the higher-
lower-

pecifies direct anc!
and lower-level constructs on
level outcome measure. As an example, consider the effects
of unit technology on the relation between individual cognitive abil-
ity and individual job performance. Generally, higher ability is
associated with higher performance. However, routine unit tech-
nology limits individual discretion, thereby limiting the relevancc
of cognitive ability to performance. Conversely, uncertain unit tech-
nology fosters high individual Job discretion, allowing cognitive abil-
ity to enhance job performance. Unit technology thus moderates
the relationship of individual ability and performance.

3. Cross-level frog-pond models highlight the effects of a lowerlevel
entity’s relative standing within a higher-level entity. The term Srog
pond captures the comparative or relative effect that is central to
theories of this type: depending on the size of the pond, the very

same frog may be small (if the pond is large) or large (if the pond

is small). Also called heterogeneous, parts, or individual-within-the-grouy
models (Dansereau et al.,

1984; Glick & Roberts, 1984; Klein et al..
1994), theoretical models of this type are cross-level models in that
the consequences of some lower-level (typically individual-level)

construct depend on the higher-level (typically group-level) av-
erage for this construct: where one stands relative to the group
average. Consider, for example, the relationship between an indi-
vidual’s amount of education and his or her influence in problem-
solving discussions within agroup. A college-educated individual
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may have a great deal of influence if his or her group members’
average amount of education is relatively low (few graduated from
high school), or very little influence if his or her group members”
average amount of education is relatively high (most have post-
graduate degrees). Thus the relationship between an individual’s
education and his or her influence in a group depends on the in-
dividual’s relative standing within his or her group’s degree of ed-
ucation. Frog-pond models of this type, we should note, may be
categorized in different ways in levels typologies. We have classified
frog-pond models as cross-level models, but we recognize that frog-
pond models do not evoke unit-level constructs in the same way as
the other cross-level models already described. The “group aver-
age” specified in a frog-pond model is not conceptualized as a
shared property of the unit. Indeed, were the construct predicted
to be shared within each group, then it would make no conceptual
or empirical sense to assess individual standing on the construct
relative to the mean—the hallmark of frog-pond models (X;~ the
group mean of X). Nor is the “group average” considered a global
property of the unit; perhaps the group average, in combination
with deviations, may be considered a configural property of the
unit. This insight is subtle and complex, but it may help clarify why
the frog-pond effect has been classified by some scholars as a dis-
tinct phenomenon or even as a distinct level of analysis. Just as we
have created a distinct category for configural unit-level properties—
unit properties that are characteristics of the unit but are neither
global nor shared (isomorphic)—so others (e.g., Klein et al., 1994;
Dansereau & Yammarino, Chapter Ten, this volume), in their con-
ceptualizations, have designated frog-pond (heterogeneous or
parts) models as a distinctive level.

Homologous multilevel models. These models specify that constructs
and the relationships linking them are generalizable across orga-
nizational entities. For example, a relationship between two or more
variables is hypothesized to hold at the individual, group, and or-
ganizational levels. Such models are relative rarities. The most com-
monly cited example of such a model is Staw, Sandelands, and
Dutton’s (1981) model of threat rigidity. Staw and his colleagues
posit that the way in which individuals, groups, and organizations

respond to threat is by rigidly persisting in the current response. By
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arguing for parallel constructs and homologous linking processes
tne.y nave developed a homologous multilevel model of threa‘t‘
rlgldx'ty effects. However, the mode] has not been tested empi -
cally,.lts propositions are open to debate (e.g., House et al lggt’;n-
and its attention to construct composition is limited. L},ndsl;)‘
‘Brass, and Thomas’s model (1995) of efficacy-performance spiral).:

a homologous multilevel model that

st, in the published organizati .
ture, of a fully homologous multilevel model. Bamzational litera-

Given their generalizability across levels, homologous multileve]

mo.dels are, at their best, uniquely powerful and parsimonious. A
their worst, however, multileve] homologies may be trite. A se:r l'
for parallel and generalizable constructs and processes nxa SO rC(]
duce and abstract the Phenomenon of interest that the reznltin.
nmodel may have little value at any level. The basic notion that lg
influence performance at the individual, group, and or: anizaugoa' ?
level§ may be valid but not, at least in its bare-bones f(i);vrmulat('m‘l
very interesting or useful, A hypothesis that is i o

1982; Tracy, 1989), although these models have had litde influence
on th.eory or research. Thus the theorist must be aware of the t n
sion inherent in the construction of multilevel models: good s
have. the potential to advance and unify our field, but w'cgk on onefs
fer little to our understanding of organizational ‘phcnomena =

Sampling in Multilevel Research

Sam.plmg within and across units. When testing individual-level t}
oreuc‘al models, researchers endeavor to ensure that their sa l]e-
contain sufﬁcif:nt between-individual variability to avoid prolr)r;::)nf:
of range restriction, Sampling issues in multilevel research aré
more complex but comparable. In testing unit-level theoretical
models (for example, the relationship between organizational cli
mate .and organizational performance) and mixed-le;/el modc ll-
contaiming unit- and individual-level variables (for example, th .
lntlonshlp of.' organizational human resources practicef and i‘;:l(?-
vidual organizational commitment), researchers must endeavor t(l;
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ensure that their samples show adequate variability on the con-
structs of interest, at all relevant levels in the model. Thus, for exam-
ple, it may be inappropriate to test a cross-level model linking a
group construct to an individual outcome in a single-organization
sample. If a higher-level organizational characteristic constrains
between-group variability, it will yield range restriction on the mea-
sure of the group construct and preclude a fair test of the model.
Unfortunately, this problem is all too common in levels research.

In testing models containing shared unitlevel constructs, re-
searchers must endeavor to obtain samples showing within-unit ho-
mogeneity and between-unit variability on the shared constructs.

Thus, for example, if a theoretical model asserts that units develop
shared norms over time and that these norms influence unit-level
or individual-level outcomes, then a test of the model requires
units in which individuals have worked together for a considerable
period; newly formed task groups, for example, would provide an
inappropriate sample for the study. The researcher’s sampling
goal, then, is to obtain experienced units showing shared norms
that differ between the units. Alternatively, a researcher may ex-
plicitly model and gather data to test the hypothesis that the length
of time unit members have worked together predicts the emer-
gence of shared norms, which in turn influence unit—level'or indi-
vidual-level outcomes. In this scenario, the researcher’s sample
should contain units showing substantial variability in the length
of time that unit members have worked together. This strategy al-
Jows a researcher to test the variable (time that unit members have
worked together) hypothesized to engender the emergence of
shared norms. The outcome measure for this hypothesis, then, is
not the level or nature of a shared norm but the extent to which
the norm is shared (or, conversely, its dispersion across group
members).

The collection of data to test a multilevel. model, or even a
single unit-level model, is thus likely to be labor-intensive and
time-consuming. It is not enough to sample many people in one
organization. The multilevel researcher. whose variables include
measures of shared and configural constructs, must sunple many
people in many units that are nested in many higher-level units.

In other words, multilevel research generally necessitates sampling
several organizations, units within these organizations, and indi-
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viduals within these units. To be forewarned is to be forearmed: it

is not reasonable to whine about range restriction in mixed-level
data after the fact!

PRINCIPLE: In the evaluation of unit-level or mixed unit-level and individual-
level theoretical models, the sampling strategy must allow for between-unit
variability at all relevant levels in the model. Appropriate sampling de-
sign is essential to an adequate test of such models.

Sampling across time. In the section on theoretical principles (see
“Principles for Multilevel Organizational Theory Building,” pp. 21—
25), we highlighted the importance of time, as well as its general
neglect in theory construction for processes that link different lev-
els. However, temporal considerations are important not only for
theory; they are also essential to research design. Two issues are

f central: differential time scales across levels, and entrainment.

The first issue, differential time scales across levels, concerns
the fact that higher-level and lower-level phenomena operate on
different time scales. In general, lower-level phenomena change
more quickly, whereas higher-level phenomena tend to change
more slowly, and so it is easier to detect change in lower-level en-
tities. This means that top-down cross-level relations, if present, can
be readily detected with cross-sectional and short-term longitudi-
nal designs. In related fashion, emergent phenomena generally
need longer time frames to unfold and manifest at higher levels,
and so bottom-up emergent effects require longitudinal designs.

PRINCIPLE: Time-scale differences allow top-down cross-level effects to be
meaningfully examined with cross-sectional and short-term longitudi-

nal designs. Bottom-up emergent effects necessitate long-term longitu-
dinal or time-series designs.

The second issue, entrainment, concerns the fact that the links
between some phenomena are cyclical; that is, the strength of a link
may vary over time and will be detectable only during periods of en-
trainment. Therefore, a theory that includes entrained phenomena
necessitates a very carefully timed research design that can sample
relevant data during periods of entrainment. To the extent that
such a theory represents an effort to evaluate entrainment as a
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process, the design must also be capable of sampling relevant dat:z:l
during periods when the phenomena are not entrained.

PRINCIPLE: Entrainment tightly links phenomem.z that are ordmanl).' only
loosely connected across levels. Sampling designs for the. evaluation of
theories that propose entrained phenomena. must be guzfied by theoret-
ically specified time cycles, to capture entrainment and its absence.

tic Strategies .
g:::yral techniques are available for the analysis of mulu.leve.l data:
analysis of covariance (ANCOVA) and contextual analysis usn:llg or-
dinary least squares (OLS) regression (e.g., Mossholder & Bedeian,
1983); cross-level and multilevel OLS regressmn; WABA (Dansereaﬁ
et al., 1984); multilevel random-coefficient models (MRCM), suc .
as hierarchical linear modeling (HLM; Bryk & Raudenbush, 1992);
and multilevel cavariance structure analysis (MCSA:, Muthen, 1994).
The techniques differ in their underlyipg theoretical assumptions
and are designed to answer somewhat d-lﬂ”erent res.ear.ch questions.
Therefore, no single technique is invariably superior in all circum-
stances; rather, the choice of an analysis strategy is dependent on
the nature of the researcher’s questions and hypothes-es. Here wle
see again the primacy of theory in dictating the resolution of !eve ?
issues. The best way to collect and the best way to te§t.mululeve
data will depend on the guiding theory. Thg more explicit apd thog
ough the guiding theory, the more effef:tlve dat:a collection an
analysis are likely to be. We provide a brief overview of thes.e ar}x;x—
Iytic approaches here but direct the reader to later chapters in this
volume for in-depth consideration of .contextual apd regressno;lc
analysis (James & Williams, Chaptel.‘ Nine), WABA (Dalmlseljeau :
Yammarino, Chapter Ten), and multilevel random-coefficient mod-
els (Hofmann, Griffin, & Gavin, Chapter Eleven).

] liest approaches to
ANCOVA and contextual analysis. Among the ear
the analysis of cross-level data were adaptations o{ AN(EOV/? F:j;rrx;i
the use of OLS regression to conduct contextual analysis -
baugh, 1979; Mossholder & Bedeian, 1983)..'I_’he ANCOVA ap-
proach is used to determine whether there is any effect on an
individual-level dependent variable that is attributable to the unit,

beyond the effect accounted for by individual differences. Essen-.
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tially, this approach treats the individual-level variables as covari-

ates and then uses unit membership as an independent variable to

determine how much variance is attributable to the unit. Unit

membership as a variable accounts for all possible remaining dif-

ferences across units. Therefore, this approach cannot identify the

specific constructs relevant to unit membership that are actually

responsible for observed differences among groups; such effects

are unexplained. Nevertheless, to the extent that there are any dif-

ferences attributable to the grouping characteristic, this approach
will capture it (Firebaugh, 1979).

The regression approach to contextual analysis typically uses
aggregation and/or disaggregation to specify contextual constructs
of interest. Although it is typically used to determine the effects of
one or more higherlevel contextual constructs on an individual-
level dependent variable, it is actually flexible with respect to level.
“Classic” contextual analysis includes individual-level predictors
and unit means on the same predictors, to assess the.relative
amounts of variance attributable to the unit (Firebaugh, 1979). To
the extent that unit means on the variables of interest account for
variance beyond that explained by their individual-level counter-
parts, a contextual effect is demonstrated. This approach gener-
ally explains less variance than ANCOVA because the substantive
unit variables are usually a subset of the total group composite ef-
fect, but it does identify the unit characteristic responsible for dif-
ferences. Note that the aggregation process in classic contextual
analysis is typically atheoretical (that is, no theoretical model of
emergence is modeled), and isomorphism is not evaluated.

Cross-level and multilevel regression. In the organizational literature,
OLS regression has been adapted to examine cross-level and mul-
tilevel effects and is quite flexible with respect to the type of model
it can evaluate. Contemporary uses of this approach treat aggre-
gation as an issue of construct validity (James, 1982; Kozlowski &
Hattrup, 1992) so that a model of emergence is first evaluated be-
fore individual-level data are aggregated to the group level (e.g.,
Kozlowski & Hults, 1987; Ostroff, 1993). Therefore, with respect
to the specification and measurement of construct types, this ap-
proach is relevant to the issues we have discussed in this chapter.

Once the measurement model of the higher-level (aggregated)
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constructs is established, the analysis proceeds to test substantive hy-
potheses. For example, if the theory assumes shared perceptions of
unit climate as predictors of individual satisfaction, then one estab-
lishes restricted within-unit variance on climate, aggregates the data
to the unit level (that is, computes means), and then disaggregates to
the individual level of analysis (that is, assigns the means to individ-
uals in the unit). The analysis then estimates the amount of variance

in individual satisfaction that is attributable to unit climate. Individ- -

ual-level analogues of the contextual construct are not necessarily
controlled (as in contextual analysis) unless the question is of sub-
stantive interest ( James & Williams, Chapter Nine, this volume).

Within-and-between analysis. The basic WABA equation (Dansereau
et al., 1984) is modeled on the classic decomposition of within-and-
between variance terms formulated by Robinson (1950) to model
individual-level and aggregate group-level correlations. The “clas-
sic” WABA analysis examines bivariate relationships, assumes mea-
sures at the lowest level of analysis for all constructs, and proceeds
in two phases. The first phase, WABA ], establishes the level of the
variables. The second phase, WABA 11, evaluates the level of rela-
tions between all the variables in the analysis (Dansereau et al.,
1984). WABA 1 is designed to assess whether measures, treated one
at a time, show variability in the following ways: both within and
across units (as typically with an individuallevel construct), pri-
marily between units (as typically with a unitlevel construct), and
primarily within units (as with a frog-pond, parts, or heterogeneous
construct). WABA II is designed to assess whether two measures
covary in the following ways: both within and across units (as typi-
cally with individual-level relationships), primarily between units
(as typically with unit-level relationships), and primarily within
units (as typically with a frog-pond, parts, or heterogeneous rela-
tionship; see Klein et al., 1994). Although WABA was originally de-
veloped to examine bivariate relations at multiple levels, it has
been extended to address multivariate relations (Schriesheim,
1995; Dansereau & Yammarino, Chapter Ten, this volume).

Multilevel random-coefficient modeling. The MRCM analysis strategy
is represented by several packages of statistical software (for ex-
ample, PROC MIXED in SAS; MLn; Ime in S-PLUS), of which

A MULTILEVEL APPROACH TO THEORY AND RESEARCH IN ORGANIZATIONS 51

HLM is probably the most familiar,
archically organized, or nested, data
typ.ically €ncountered in organizatio
units nested in organizations, and
ronments. Models of theoretical int
ple levels of data. For instance, man

HLM analysis assumes hier-
structures of the sort that are
ns: individuals nested in units,
organizations nested in envi-
erest typically represent multi-
y cross-level models involve an
of analysis, with multiple pre-

: els. HLM is well suited to th
handling of such data structures. e

The logic of HLM involves a simultaneous two-sta
Level 1 analyses estimate within
(relations). To the extent that
significantly across units, Level
Thus Level 2 analyses model th
unit intercepts and slopes so t
tive of direct cross-leve] rela

nu ge procedure,
“unitintercepts (means) and slopes
unit itercepts and/or slopes vary
2 analyses treat them as outcomes,
e effects of unitlevel predictors on
hat effects on intercepts are indica-
tions, and effects on slopes are in-

advantages over analogous OLS regression-based approaches
(Hofmz?nn etal., Chapter Eleven, this volﬁme).

An m-d.epth description of these techniques is beyond the
scope of this chapter; assumptions, applications, and differences
among the techniques are addressed elsewhere in this volume
Hovtrever, we will note here that all these techniques have the o-
tential to be misused in an athcoretical attempt to establish “tlrx)c"
level at which effects occur. We reiterate that the conceptual mean-

owever they are statistically de-
coretical foundation.

PRINCIPLE: There is no one, all-encompassing multilevel dala-analytic strat-

€gy that is appropriate 1o all research questions. Particular tech niques
are based on different statistical and data-structure assumptions ar;*
better suited to particular bypes of research questions, and haye dz:fjer;
ent strengths and weaknesses. Selection of an analytic strategy should
be based on (a) consistency between the Yype of constructs, the sampling

and dfth, a'nd the research question; and (b) the assumptions, strengths,
and limitations of the analytic technique. ’
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Extending Models of Emergent Phenomena

Some of the most engaging and perplexing natural pMOma are th(;:e
in which highly structured collective behavior emerges over time from the
interaction of simple subsystems [ Crutchfield, 1994, p. 516].

A central theme woven throughout this chapter is.tpe need 'for_zi
more extended understanding of emergence as a crmc.al rgultﬂe_ve
process in organizational behavior. There is evident élssausfacum.l
with the overreliance on isomorphism-b?sed composition as the pll‘l-
mary model for conceptualizing collec'uye constructs (House et d&: ,t
1995; Rousseau, 1985). Indeed, there is Increasing recogr}mon m:r
emergence based on isomorphism may well be thg exception ra e
than the rule. Although isomorphic emergence 1s a very powerhu
conceptual model, it is but one possib'le model. Emergent p Ie
nomena are not necessarily shared, uniform, and convergent. In
their discussion of dispersion theory, a precursor to our typc‘)‘lo};gy,
Brown and Kozlowski (1997, p. 7) note that nom.u.uform 1P' e-
nomena marked by differentiation, conﬂict,’ f:ompeut}on , coalition
formation, and disagreement are common” in organizations.
There are many theories, in our literature and others, tl;)at im-
plicitly or explicitly address alternative fom}s of emergence. ) owir;
conflict, and competition all involve Fompllatlonal, discontinuo
forms of emergence. The varient j)an?dzgm (Dfmiereau‘ ’Sf \;’arpma:inz,
Chapter Ten, this volume), with it.s‘mterest in “parts” re ations p(i
shows a recognition of the plausiblhty.of compilation. This 1sf a gooof
beginning, but the “parts” perspective captures but o(ri\e_ o; It:nd
compilation among many. We argue that there. is a nee t;) e.Vc d
the conceptualization of emergence, to make it more n:c ll?l d, -
that our theories and research can encompass more var ied 4;1  di-
verse emergent phenomena. We need to elaborate comptiation
forms of emergence.

Conceptual Goals
Purpose

Our purpose is to take a step toward this elaboration, descrlbfng
forms of emergence that until now have received little attention
in the organizatiopal literature on jevels of analysis. In preceding
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. sections of this chapter, we contrasted composition (shared unit
properties) and compilation (configural unit properties) as dis-
tinctive, ideal types of emergence. This contrast was useful in mak-
ing salient the important differences that affect conceptualization,
measurement, and sampling. However, composition and compi-
lation are not necessarily clear-cut dichotomous categories; rather,
they are end points for a diverse set of emergence alternatives,
with some forms of emergence being more akin to composition
and some forms being more akin to compilation.

We now explore varying forms of emergence, hoping to foster
increased attention to the structures and processes underlying emer-
gent organizational phenomena. We undertake this exploration
here by elaborating the theoretical underpinnings of emergence.
First we consider, in greater depth, the theoretical foundation for
emergence. A primary focus of our attention is the central role that
interaction processes and dynamics among individuals play in shap-
ing the form of the emergent phenomenon. Next, with this foun-
dation in place, we identify more specific theoretical assumptions
that distinguish the ideal or pure types of composition and com-
pilation forms of emergence. We describe and illustrate how the
assumptions change when one is considering discontinuous com-
pilation relative to isomorphic composition. Finally, we develop a
typology, posing a set of emergence exemplars that range between
the ideal types of composition and compilation. We discuss each
exemplar, providing examples from the literature that consider
unit performance, unit learning-cognition-knowledge, and other
unit phenomena, to illustrate how the theoretical assumptions help
to explicate the nature of emergence for that exemplar. Our use
of the typology is intended to help elaborate the theoretical under-

pinnings that shape the conceptualization of alternative forms of
emergence.

Contributions

There are three primary conceptual contributions of this effort. First,
our intent is to be inclusive, encompassing multiple perspectives. Sev-
eral recent theoretical efforts have started to explore emergence and
the-ways in which it may be manifest (Brown & Kozlowski, 1997, 1999;
Brown et al., 1996; Chan, 1998; Kozlowski, 1998, 1999; Morgeson &
Hofmann, 1999a, 1999b). Although these efforts are for the most
part compatible, they have also chosen different points of theoretical
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departure, different language, and different organizing structures. It
is not our goal to explicitly integrate these efforts, but we believe our
framework makes their compatibilities more explicit. We build on
the strong theoretical and research foundation provided by iso-
morphism-based composition and elaborate it to embrace different,
alternative, and neglected forms of emergent organizational phe-
nomena that follow from a consideration of discontinuity-based com-
pilation. Because compilation entails less restrictive assumptions, it
allows for many more possible emergent forms relative to composi-
tion. We argue that a broader range of alternatives, from compo-
sition to compilation, is necessary to-more fully capture complex
emergence.

Second, an important contribution of our perspective is the
recognition that higherlevel phenomena do not necessarily exhibit
universal forms of emergence; that is, a given phenomenon may
emerge in different ways depending on the context and the nature
of lower-level interaction processes. We need to attend to the ways
in which interaction processes and dynamics shape the form of
emergence. Therefore, the search for universal models of emer-
gence, to be applied in cach and every instance, may be misguided.
Our perspective emphasizes that a collective phenomenon—unit
performance-—may emerge in a variety of different ways in differ-
ent units. We need flexible conceptual tools that allow us to seek
out, explore, and characterize variation in forms of emergence.

Third, our intent is to stimulate a more extended conceptual-

ization of the theoretical mechanisms that characterize different
forms of emergence. We develop a typology of emergence that ex-
plicitly links exemplars of different emergent forms to key theo-
retical underpinnings. Our focus is on’'theory development, not
on mere classification. We are not advocating simple reductionist
explanations for higher-level phenomena. We recognize that many
organizational phenomena are top-down rather than bottom-up.
Further, as we have already explained, many phenomena reflect
both top-down and bottom-up processes unfolding over time. More-
over, we are not rejecting macro single-level approaches that do
not explicitly address the emergent origins of the higher-level phe-
_nomena. Rather, we seek to promote more inclusive, extensive, and
coherent explanations of collective phenomena. We are interested
in both structure and process. We wish both to understand the
whole and keep an eye on the parts. '
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group diversity (other characteristics) all represent emergent
group properties that have their origins in the elemental content
provided by individuals. Interaction denotes process. Individuals
communicate and exchange information, affect, and valued re-
sources. They share ideas. They communicate mood and feelings.
They perform acts and exchange work products. Communication
and exchanges may be direct, as in face-to-face interaction, or in-
direct, as when information or other resource exchange is medi-
ated via some form of technology. The form of the interaction
process, in combination with the elemental content, comprises the

emergent phenomenon.

Emergence is shaped and constrained. Although emergent phenom-
ena have their origins in lower levels, the process of emergence is
shaped, constrained, and influenced by higherlevel contextual fac-
tors. Interaction in organizations is constrained by a hierarchical
structure that defines unit boundaries. The individuals in a unit
tend to interact more dynamically and intensely with each other
than with individuals outside their unit (Simon, 1973). Moreover,
work-flow transactions—the ways in which people are linked to ac-
complish the work of the unit (Thompson, 1967)—pattern inter-
actions and exchanges. Individuals directly linked by the work flow
tend to interact more with each other than with individuals who
are only linked indirectly (Brass, 1995). Thus, for example, pro-
fessors tend to interact more intensely with the students who are
involved in their research than with the other students in their pro-
grams, and they interact more with students in their programs than
with students in other programs. This patterning of interaction by
formal structure and work flow shapes emergence.

In addition, informal patterns of interaction-—social interaction
that transcends formal boundaries and work flows—also shape emer-
gence. People who cross unit boundaries to bond socially are more
likely to communicate common perspectives. For example, Rentch
(1990) shows that individuals from different organizational units
who met informally developed a shared conception of the organi-
zation’s culture. In organizations, emergent phenomena are shaped
by a combination of formal structure and work flows, and by infor-
mal social-interaction processes, with the relative importance of one,

the other, or both dependent on the phenomenon of interest.
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Further, diversity in an organization—with respect to organiza-
tional members’ demographic characteristics, work experiences,
education, and so on—may foster organizational creativity arfd
innovation. In these ways, the forces create differences and dis-
continuities, shaping compilation forms of emergence th"?.t are
characterized by irregularity, nonuniformity, and configuration.

Emergence varies in process and form. As alrefldy nf)ted, ir.xteracnor;
dynamics can lead to variation in the ways in which a higherleve
phenomenon emerges; that is, a given phenomenon, such as team
performance, can arise in a variety of dif_ferent ways, even in the
same organization. Individual characteristics, cogn.mon,. affect, a}nd
behavior are constrained by their context. Over time, interaction
dynamics acquire certain stable properties; stable structure
emerges from a dynamic process. Katz and Kahn (1966) describe
this as recurrent patterns of interaction. Thgs tpe emergence ofa
collective phenomenon is the result of a dynamic unfolding of 1'vle
exchanges (Katz & Kahn, 1966), ongoings (Allp‘ort,. 1.954), or c'ompzla-
tion processes (Kozlowski et al., 1999). among individuals. It is from
these dynamics that a stable collective pattern emerges.

Morgeson and Hofmann (1999a) de'scrlbe P.sllport s r.10t10n:of

ongoing as a recurrent pattern representing thf: intersection of in-
dividual action in its context. Individual ongoings encounter one
another, creating interaction events. Subsequent interactions so-
lidify a recurrent event cycle, which represents the emergence of a
stable collective phenomenon. Similarly, Kozloyvslu and colleagges
(1999) describe how team performance compiles .upward from in-
dividual behaviors and work-flow transactions: individuals work out
transaction patterns that regulate dyadic work flows, and as these
dyadic exchanges stabilize, team members develop extended wo.rk-
flow networks that stabilize around routine task demands.. Gersick
and Hackman. (1990) characterize these stable patterns in team-
work as habitual routines.

However, because emergent phenomena are baseq on patterns
of interaction, even small changes in individual behavior or dyadic
interaction can yield big changes in the nature of emergence. For
example, Kozlowski'and colleagues (1999) also propose that task
environments can change dramatically and unpredictably. Unex-

pected shifts, and the novel tasks they present, necessitate adapta-

A MULTILEVEL APPROACH TO THEORY AND RESEARCH IN OrcanizaTions 59

tion of team networks, an adaptation that is based on individuals
and dyads developing alternative work flows. In this model, team
performance and adaptability emerge across levels from individual
action and dyadic transactions, creating enormous flexibility in the
formation of adaptive work-flow networks that may resolve the novel
situation. The implication is that collective phenomena may emerge in dif-
Jerent ways under different contextual constraints and patterns of interac-
tion. Emergence is ofien equifinal rather than universal in Jorm.

This important implication of our conceptualization of emer-
gence sets our framework apart from most others: a given phe-
nomenon or construct domain does not necessarily have to exhibit
a universal form of emergence;* that is, a given emergent phenom-
enon may be the result of composition processes in one situation
and of compilation processes in another. A consideration of the ex-
amples shown in Figure 1.2 illustrates this point. Consider, for ex-

ample, how personality makeup can differ across teams (Jackson,
May, & Whitney, 1995; Moreland & Levine, 1992). Te

characterized by the high homogeneity indicative of
composition, or by the heterogeneity indicative of pers
pilation. There is no a priori theoretical reason to supp
or the other is a universal form for the way in which t
ality emerges.

Consider collective cognition, for example. The construct of
shared mental models (Klimoski & Mohammed, 1995) assumes
that team members hold identical mental representations of their
collective task. In contrast, alternative conceptualizations assume
that team members’ mental models have compatible configura-
tions but are not necessarily identical. Group members have some-
what different mental representations of their collective task, based
on their specific roles within the team. Members’ different mental
representations fit together in a complementary way, like the
pieces of a puzzle, to create a whole that is greater than the sum of
its parts (Kozlowski, Gully, Salas, & Cannon-Bowers, 1996). Simi-
larly, collective knowledge may be conceptualized as the sum of in-
dividual knowledge; more nonredundant information is better,
and collective knowledge is the sum of the parts. Alternatively, col-
lective knowledge may be conceptualized as configural spirals:
some individual knowledge is more useful than other knowledge;
useful knowledge is selected and crystallized, and it then attracts

ams may be
personality
onality com-
ose that one
€am person-
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Figure 1.2. Theoretical Underpinnings of Emergence.
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and amplifies related knowledge, in a spiral of collective knowl-
edge acquisition (Nonaka, 1994). , '

The point of these examples is that given phenomena may
emerge in different ways. A variety of contextual and temporal con-
straints operate to influence interaction dynamics among individ-
uals, which in turn shape the emergent form, yet the dominance
of composition models based on isomorphism has tended to limit
consideration to shared models of emergence, and to the dichoto-
mous presence or absence of emergence (Brown & Kozlowski,
1997). Theory needs to be able to capture the rich complexity of

emergence rather than limiting emergence to universal concep-
tualizations that often do not exist.

Theoretical Assumptions

Our framework is formulated around theoretical distinctions be-
tween ideal forms of composition and compilation, considered in
earlier sections of this chapter. Here we turn our attention to three
sets of overlapping assumptions, shown in Figure 1.2, that are use-
ful for more finely distinguishing these alternative forms of emer-
gence. The assumptions include the following elements:

1. The theoretical model of emergence, and the type and amount
of clemental contribution implicated by the model

2. The interaction process and dynamics that shape the form of
emergence

. The resulting combination rules for representing the emergent
form.

At the risk of some redundancy, we will outline these assumptions
and apply them to the contrasting of composition and compilation
forms of emergence. We will then present a typology, using the as-
sumptions to distinguish alternative forms of emergence ranging
between composition and compilation ideals.

Model and elemental contribution. Composition and compilation are
distinguished by their underlying theoretical models. Composition is
based on a model of isomorphism, whereas compilation is based on
a model of discontinuity.” Isomorphism and discontinuity represent
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differing conceptualizations with respect to the nature and combi-
nation of the constituent elements that constitute the higher-level
phenomenon. ' :
Isomorphism essentially means that the type and amount of el-
emental content—the raw material of emergence—are similar for
all individuals in the collective. In other words, the notion of iso-
morphism is based on an assumption that all individuals perceive
climate, for example, along the same set of dimensions, or that all
team members possess mental models organized around the same
content. In addition, isomorphism means that the amount of ele-
mental content is essentially the same for all individuals in the col-
lective. In other words, the climate or mental model is shared.
Hence, within-unit convergence (that is, consensus, consistency,
homogeneity) is central to composition. Morgeson and Hofmann
(1999a, 1999b) describe this similarity in the type and amount of
elemental content as structural equivalence. Thus isomorphism al-
lows the theorist to treat a phenomenon as essentially the same
construct at different levels (Rousseau, 1985). Note that isomor-
phic constructs are also functionally equivalent. That is, they occupy
the same roles in multilevel models of the phenomenon; they per-
form the same theoretical function (Rousseau, 1985).
Discontinuity means that either the amount or type of ele-
mental content is different, or both the amount and type are dif-
ferent. The notion of discontinuity is based on an assumption that
the kinds of contributions that individuals make to the collective
are variable, not shared and consistent. Essentially, there is an ab-
sence of structural equivalence in the nature of the elemental con-
tent and in the ways in which it combines (Kozlowski, 1998, 1999;
Morgeson & Hofmann, 1999a, 1999b). Nevertheless, there is func-
tional equivalence becausc the constructs perform the same role
and function in models at different levels (Rousseau, 1985H), as we
shall explain.

The elemental content comes from a common domain—per-
formance, personality, cognition—but the nature of individual con-
tributions can be quite different. For example, baseball players
contribute qualitatively different types and amounts of individual
performance to accomplish team performance. The pitcher pitches,
fielders field, and batters hit. In any given game, some will excel and
others will make errors. Different dominant personality traits char-
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acterize each team member. Team members possess different but
compatible mental models of the game. Therefore, variability and
pattern are central to compilation. Because the di\;erse elerr?;ntal
content is flrawn from a common domain and contributes to a sim-
dar. collective property, there is functional equivalence across levels
'I.‘hls functional equivalence allows the theorist to treat com ila:
t¥onal properties as qualitatively different but related manifssta-
tions of the phenomenon across levels (Kozlowski, 1998, 1999;
Morgeson & Hofmann, 1999a, 1999b). B ’

Interaction process and dynamics. The hallmark of composition forms
of emergence is convergence and sharing. In climate theory, for ex-
ample, a variety of constraining forces have been proposed ;hat are
tl}o.ught to shape the emergence of a shared collective climate. In-
dividuals are exposed to homogeneous contextual constrain Ls——c;)m-
mon organizational features, events, and processes ( James & Jones
1'974).. Tl.ley develop individual interpretations of these characten's:
tics, yl.eldnl\g psychological climate. ASA processes operate to narrow
variation in psychological climate (Schneider & Reichers, 1983)
Interpretations are filtered and shaped by leaders (K07l(’)wski &
Pohe.rty, 1989). Individuals interact, communicate perspec‘tives: and
1t.erat1v.ely construct a common interpretation. Variations in ,indi-
vidual mte.rpretations dissipate as a collective interpretation con
verges. This is an incremental process that, over time, promot ;
stabllltyt characterized by reduced dispersion as outliers a;ré) trimm:;
and by 1'ncreased uniformity as perceptions are pushed to a conver:
gent point. An equilibrium is achieved. -
. dThe fl‘lallrfn.lrk'of compilation forms of emergence is variability
nd configuration. Team performance requires that individuals co-
ordmat-e and dynamically combine distinct.individual knowlc;dge
and ac‘tlons. The emergence of team performance is largely shapcd
?)y wor k-flow interdependencies—that is, the linkages that conn
md1Vfdua1 performance in the team work system (Bra;ss 198??
Consider once again the performance of a baseball tea‘l‘n’ Thert;
are any r?umbcr of ways in which team members, working t(; ethe
can achieve a particular score. They may excel becauseg ower,
hitters recurrently hit home runs. They may have a stébl; oif) ooc;
but not ex_ceptional hitters; by consistently getting players ongbas
the team is able to accumulate good scores. They may‘excel b;
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limiting the success of the opposing team; exceptional pitching,
for example, will keep opposing scores low, and good defensive
fielding, along with solid teamwork, will be needed to support the
pitcher. Each player on the team will make distinctive individual
contributions that combine in myriad ways to yield the team’s per-
formance. The score may be no more than the sum of its parts
(that is, runs), but team performance is more than a simple sum of
parts. Decomposing team performance necessitates an under-
standing of who did what, when, and of how it all fits together.
This is an irregular process rather than incremental, stable inter-
action. There will be considerable dispersion and nonuniformity
in the ways in which individual contributions are coordinated and
combined to yield the compiled team performance (Kozlowski
et al., 1999). :

Combination rules and representation. The representation of an emer-
gent construct is an effort to capture or freeze the result of a dy-
namic process. The assumptions identified earlier provide the basis
for different combination rules—guidelines for summarizing or cap-
turing a collective representation from the elemental content. For
composition, similar types and amounts of elemental content that
evidences relative stability, uniformity, and low dispersion will gen-
erally be summarized with linear additive or averaging rules. This
procedure will yield a single indicator—a convergent point capturing
the shared unit property. Collective climate, based on composition

_assumptions, is generally represented by unit means (Kozlowski &
Hattrup, 1992). Homogeneous perceptions of worker participation
are likewise represented as unit means (Klein et al., 1994).

For compilation, a variety of different nonlinear combination
rules may be used to combine the different types and amounts of
elemental content. Compilation interaction processes are irregu-
lar, high in dispersion, and nonuniform. Elemental content may
vary in amount, kind, or both. Therefore, the combination rules for
compilation are more varied and complex than those used to char-
acterize composition. A sampling of potential combination rules in-
cludes disjunctive, conjunctive, and multiplicative combination
models, and indices of variance, proportion, configural fit, and net-
work characteristics, among others (Levine & Fitzgerald, 1992;
Meyer, Tsui, & Hinings, 1993). The key issue is that the combina-
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ton rules should be consistent with the conceptualization of emer-
gence. For example, if the compilation theory emphasizes team net.
works (Kozlowski et al., 1999), then the representation shoull
capture such meaningful variation in network characteristics as cen-
trality, transaction alternatives, and substitutability (Brass i981) | I
the theory emphasizes the formation of dyadic rclationsl,mips as‘in
leader-member exchange (Gracn, 1976), then the represen;atlion
should capture relative standing on the basis of differences between
leader-member pairs (Dansereau & Dumas, 1977). If the theory fo-
cuses on the formation of in-groups and out-groups (Kozlowski &
Doherty, 1989), then the representation should capture in:and out-
group standing and differences (Brown & Kozlowski, 1997, 1999).

Summary of distinctions between composition and compilation. The key

assumptions that distinguish composition and compilation, re-

1. Elemental (that is, individual) contributions to the higherlevel
Rher}om.enon are similar (isomorphism) or dissimilar (discon-
tinuity) in type, amount, or both
. Inte‘ra.cuon processes and dynamics are incremental and stable
exl}lblt low dispersion, and are uniform in pattern, or imex:
action processes and dynamics are irregular, high in dispersion
and exhibit nonuniform patterns o
3. 'l."he emergent phenomenon is consequently represented by a
linear convergent point (composition), or the emergent phe-

nomenon I8 represented as a nonlinear pattern or configura-
tion (compilation)

A Typology of Emergence

The purpose of our typology is to promote a more expansive con-

;:eptualization of the theoretical mechanisms that characterize dif-
erent form§ of emergence. Our typology of emergence, shown in
Figure 1.3, juxtapos

es composition and compilation. Th
' tap ' ) . The theo-
retical underpinnings derived previously are used to distinguish

a variety of cxemplars—speciﬁc emergence models. We discuss
each exemplar, illustrating the exemplars with examples regarding
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Figure 1.3. Typology of Emergence.
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collective performance, lcaming—cognition—knovyledge, ancé 0::;
phenomena. We include exemplars f9r the following types o € g
gence: convergent, pooled constrained, pooled unconstriumcal '
minimum/maximum, variant, and patterned. Each exemp ?r‘ e-
cribes a different emergence process, based on contextlua con
straints and interaction processes, for how a lower-level phenomeflg)n
is manifested at a higher level. The nature qf elemental (;F)ngil :1(;
© tions, in type and amount, and the combination rules 2pp 1((;2‘1 . ;ual
each exemplar are indicated. Although we l.lave used lt 1€ u:h mmOd.
and group levels to make the examples easier to exlp ain, .n::ended
els are applicable to higher levels as well.. Tbe typo ogﬁi’ isi ended
10 help elaborate the theoretical underpinnings that shape
ceptualization of alternative forms of emergence.

Convergent Emergence ) .
The :x'implar for this type of emergence represents .thehldetalrfoTx;xlg
of composition that we have discussed throughout this chapte .d he
model is based on the assumption that cor.ltextual factor;1 an iy
teraction processes constrain emergence in such a way ; at 1[n t
viduals contribute the same type and amount of elemental con en t
Therefore, the phenomenon converges around a commorll pomr-
that can be represented as a mean or a sum. For examplfa, t '1e ge )
formance of a crew rowing a scull is depende'nt on each md1v1. uall
providing the same amount and type of physical thrust at prec'lse y
the same time. Synchronized swimmers must execute _thc sar;:e
movements, in the same amount, at the same time. Similarly, the
notion of team mental models is predicated on all team .memll().cz
sharing the same amount and type o.f knov»:ledg,e{(Khmo; i
Mohammed, 1995). Ideal composition is also xl.lustrated by theory
and research on collective climate and collective efficacy. Grqup
members’ perceptions converge on the referer.n construct. S}.T.lm.lg
is evaluated on the basis of consensus or consistency. Variability in
elemental content and individual contributions is very IO\A‘I and uEl-
form in distribution across members. Therefore, aggre.gaUOn' todt F
group mean eliminates the small amount of error variance and ef-
fectively represents the group on the higherlevel cs)n.struqil .
Alternative subforms of this exemplar can be distinguished on
the basis of the item referent used to create the emergent constmcp
{Chan, 1998; Klein et al., 1998); that is, individual-level measures
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may reference the self (“how I perceive”
lieve the group perceives”),
scribed by Chan (1998)

) or the group (“how I be-
The self-referenced-item form is de-

as “direct consensus,” and the
group-referenced form is described as “referent shift consensus.”

This latter form is regarded as being more consistent with the con-
ceptual underpinnings of the higherlevel construct (James, 1982;
Klein et al., 1994; Rousseau, 1985). Some research suggests that the
referent-shift form may enhance within-group agreement and be-
tween-group variability (Klein et al., 1998). In related fashion,
DeShon et al. (1999) indicate that aggregated group-referenced
measures are better predictors of group performance than aggre-
gated individual-referenced measures of the same construct. Em-
pirical findings are Preliminary at this point. Sometimes the item
referent (self or group) makes a difference; at other times it does

not. Clearly, this is an important issue that can be resolved only with
systematic research.

Pooled Constrained Emergence

This exemplar relaxes the assumptions for the amount of ele-
mental contribution, but the type of content remains
underlying model is based on the assumption that co
tors and interaction processes shape emergence in su
some minimum amount of contribution js required
vidual. Therefore, there will be restricted variabili
group, yielding a pattern across individuals that is

form and moderate in dispersion. An additive or av
combines the elemental contributions,

Consider, for example, group sales performance for a district.
Each salesperson makes an incremental, pooled contribution to
group performance. The elemental contributions are similar in type
but can vary in amount to some extent. Contextual constraints—
such as incentives, competitivencss, lcadership, and dismissal—are
likely to restrict just how little can be contributed. All salespeople
are not expected to contribute the same amount, but contributing
too little will likely lead to turnover. Therefore, individual and
group performance are not identical, but they are closely related.

Wittenbaum and Stasser (1996) provide a model of group dis-
cussion and consensus decision making consistent with this form
of emergence. In their model, group members possess both

similar. The
ntextual fac-
ch a way that
of each indi-
ty within the
relatively uni-
eraging model



70 Mummvu. THEORY, RESEARCH, AND METHODS IN ORGANIZATIONS

unique and common information that must bc.: <‘iiscussed and E%nt;
bined to yield a group decision. Although individuals possess
similar and dissimilar types of elemental content (that is, comr.n?rt
and unique information), groups have been founc.i to focu§ vir 11:1
ally all of their discussion on sharmg the common mfom'.xauon.er—
-effect, the nature of social interactlor.l processes constrains eélnf :
gence so that only common information is c%1scu.ss<?d a.nfi usc; o
the decision. Although there is some variation in 1nd}v1dua con-
tribution, the dissimilar information plays no role in the }:ear?l
product. The group decision is essentially an average of the share
information.

Pooled Unconstrained Emergence . e
This exemplar fully relaxes the requirement on the amount o € es
mental contribution, but, as before, the type of content r'ema.m
similar. Here, variation in the amount of elemental contrtllbutlon-
can be quite high. For example, research dempnstrates t a(t1 ;f)(:;
formance in pooled tasks can be plagued by social loaﬁng.gn hren
riding: some individuals contribute far less to- the c.ollecuI\;e V\ll< '
the amount of their contributions cannot be identified (Har ms,
Latane, & Williams, 1980). In such circumstances, tbe group prc?t};
uct may be represented as a sum or mean. How?ver, in colrm.as(ti :«;11 o
the previous exemplar, the group repr‘esemanon_ ar.ld the in ]
ual contribution may be dramatically dlfferent. Similarly, one cuor:1
ceptualization of organizational climate is baseFl on .the as;ump ga_
that within-group variation in climate perceptions is rfm c(l)m rr}xx y
surement error (Glick, 1985, 1988). No restriction is placed on ho
much variability can be eliminated through averaging. desers
This exemplar is also frequently used.for such group escngc-
tive variables as absence, turnover, and accndeqts (e.g., I-Iofma\'nnll
Stetzer, 1996; Mathieu & Kohler, 1990). Unit rates are Lyplc.a dy
counts of the dichotomous presence or apsence of some 'evenf. ad-
ditive frequency counts, aithough sometlmes‘these c.haracterlstllcs
are summarized by means. Bliese (Chap‘tc?r Eight, this volumi) ha-
bels phenomena of this sort fuzzy compo:szfzon because they'lac ht e
sharing that is the hallmark of composition. Other theonstisésasv)e
used group rates as examples of discontinuity (Rousseau, ,
which is indicative of compilation. Therefore, these phenomena
certainly represent fuzzy something; whether they are fuzzy compo-
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sition or fuzzy compilation is not necessarily an important issue un-
less one is highly interested in classification. However, the fuzziness
suggests that this exemplar Captures a transition zone between the
ideal types. Deeper conceptual digging may be useful for surfac-

ing theoretical nuances that may help us better understand these
differing forms of emergence.

One factor to consider in this de

rate. In some instances, the elemental contribution can be spread
across many (though not all) members of a unit—the incidence of
stress, for example. In other instances, the rate is often predominantly
influenced by the acts of Jjust a few individuals—for example, serious
accidents. Perhaps the first group of instances is more akin to fuzzy
composition, and the second more akin to fuzzy compilation.

eper digging may be the basc

Minimum/Maximum Emergence

This exemplar represents a shift from linear combination rules
(that is, additive models) to nonlinear rules, Elemental contribu-
tion is based on similar content, but the amount of contribution js
, Qualitatively distinct. Contextual factors and interaction processes
~ constrain emergence so that the pattern across individuals is dis-
continuous. The standing of one individual on the phenomenon
in question determines the standing of the collective. Therefore,

dispersion and uniformity are not directly applicable to the con-
ceptualization of this exemplar.

This is a conjunctive (minimum
model, in which the highest or lowest value for an individual in the
group sets the value of the collective attribute (Steiner, 1972). Con-
sider, for example, group cognitive ability for a tank crew (Tziner &
Eden, 1985) or a football team. It is not the average level or disper-
sion of cognitive ability that is important, because the same sort of
cognitive contribution may not be necessary for all members; as long
as onc person is high on cognitive ability and the rest of the team
will take direction, the group as a whole can effectively assess the sit-
uation and execute the appropriate strategy. Therefore, the maxi-
mum individual-level standing on the attribute determines the
standing of the collective. This eémergence process is similar to the

jury decision-making model, in which a lone holdout (minimum)
can yield a hung jury and a mistrial (Davis, 1992), or to a mountain
climbing team whose performance is determined by the slowest and

) or disjunctive (maximum)
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weakest member of the team (e.g., Krakauer, 1997). Therefore,
one individual can effectively determine the group-level outcome
because the combination rule is nonlinear.

Variance Form of Emergence .
Unlike the other exemplars, which focus on representative vz;lues
to capture the emergent characteristic of the col‘lec.u've, th: otr}rlr;
of emergence represents the phenomenon as \{anablhty mthxr: he
group. Conceptually, this form of emergence is related to E ;:
geneity (Klein et al,, 1994), parts (Dgnserc_au 8c’5("¢1mmanno,l v a\g—
ter Ten, this volume), and uniform dispersion {Brown & Koz. owski,
1997; Brown et al., 1996; Chan, 1998). The elemental contnbuutorlxn
may be similar in type and amount (for example, norrln cgysm ao-
lization) or different in type an(.i ?mount (for examp e_,b e;.ons
graphic diversity). Therefore, individuals may make contr lu i s
that are similar or different, but the substantive .fo.cus is on the van-
ance of contribution (Roberts et al,, 1978). It is important to em
phasize that this one form captures diflf)e'r;n(; .ty;;crss i((),fn emergence
from low dispersion to hgh disp .
thatFxg: 1;:rr:1gpie, one form oiz creativity can be characte.nzedhbyt ::z
diversity, or lack thereof, of the knowledge or perspccmé;s t Da are
brought to bear on a problem (Wiersema 8c B'fmtc.:\:;(.) : ). r:bem
graphic diversity captures the extent to which 1.nc¥w1 ;a .mg i &
of a unit differ in their demographic characterisics ( sx;n,l ga I,na
O’Recilly, 1992; Jackson et al., 1995). Homogeneity ol charis e
(that is, the extent to which a leader 1]2‘18 equally char}smsiiul; r::sc
tionships with all of his or her subordinates; see Klein \ on t};
1995), norm crystallization (Jackson, 1975), and C};ltl'll{'e s th 51 "
(Koene, Boone, & Soeters, 1997) are-based on variability wi iy
collective. Homogeneity, crystallization, and strength are pre -
cated on low variance, whereas the absenc.e of hqmoger;{ellty, crry1 >
tallization, and strength is indicated by high vanance. ) eu; z:md
colleagues (Chapter Six, this volume). exPlore the ax:itece ennners’
consequences of variability in org.amzatm.nal .bmfn' ary spa ners
trust in and commitment to their qrganlzatlon $ }nterlf)rg: o
tional partner. Variance, of course, is a key operatxor_\g‘lza xoross
variability. Variance can capture cmergence that di }f;s .accon-
groups, contexts, and time. Therefore, it represents a sniltin

menon to the nature
ceptual focus, from the content of the pheno

of emergence itself.
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Patterned Emergence

This model is based on the widest variability in the type and amount
of elemental contribution, and in the patterns by which those dif-
ferences combine to represent emergent phenomena. This model
incorporates the assumption that emergence may manifest itself as
different forms, and it views nonuniform patterns of dispersion as
meaningful substantive phenomena.

The variance form of emergence is based on uniform distribu-
tions of within-group dispersion, whereas the patterned or config-
ural form is based on nonuniform distributions of within-group
dispersion. The term uniformity refers to the pattern of the distrib-
ution. A uniform distribution is single-modal, indicating strong or
weak agreement. A nonuniform distribution is highly skewed or
multimodal, indicating strong or weak disagreement (that is, the for-
mation of subgroup clusters). Indeed, this form is generally indi-
cated by within-unit variance that exceeds what would be expected
from purely random responding. Therefore, very high variance
within a group may be indicative of polarized factions, or “fault-
lines,” Lau and Murhighan's (1998) metaphor for the divisions that
may erupt and split a group. In this sense, disagreement goes be-
yond lack of agreement; it is indicative of conflict or of opposing
perspectives within the collective unit. It is in this respect that dis-
persion theory uses nonuniform patterns of subgroup bifurcation
to capture such complex phenomena as conflict, polarization, com-
petition, and coalition formation (Brown & Kozlowski, 1997, 1999).

In addition to patterns of subgroup bifurcation, this form of
emergence includes configurations that attempt to capture networks
of linkages. Consider, for example, the model of team compilation
proposed by Kozlowski and colleagues (1999). The model specifies
different types, amounts, and linking mechanisms to characterize per-
formance contributions at the individual, dyad, and tcam levcls.
Adaptive team performance is represented as a configuration of com-
patible knowledge and actions across team members at different lcv-
els of analysis. Or consider notions of tcam mental models and
transactive memory. Early notions of the team mental model concept
assumed that all team members shared the same knowledge (e.g.,
Cannon-Bowers, Salas, & Converse, 1993; Klimoski & Mohammed,
1995). Therefore, early versions of this construct assumed isomor-
phic composition. As this concept has evolved in the literature, it has
been reconceptualized as entailing different compatible knowledge
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(Kozlowski, Gully, Salas, et al., 1996)-;1—dliﬁ'erent knowledge acr?ss
indivi forms a congruent whole.

mdl;:i:ﬁ::l;? ?Ate;ner (1995)g;l:oposes' that indiv'{dual grpt;p mc?xr:l-
bers may each have unique informasxorf t.:ssermal to per l(1)rm1m E
the group task. It is not necessary for md'mduals to share the saore
knowledge (that is, isomorphic assumptions); rather, or}e or 'mfor_
individuals simply need to know who possesses the unique in -
mation. The essential information can then be accessed, a's flece p
sary. In this model, group memory is a complex conﬁguratlfo_n :1)1.
individual memory, distributed knowledge of the c9nten: of n; -
vidual memory, and the interaction process that links that info
mation into an emergent whole.

Implications

We introduced this third and last section_ of the chaPter w?th th;e;e
intentions: to be inclusive and expansive in our consnderat,.lo;ll ;) al-
ternative forms of emergence, to focus on building a theoretical foun-
dation for different forms of emergence, and to use ty;l)olodgy as ri
vehicle for explicating and elaborating on the .theoretma un ::erp; "
nings of emergence. We hope that we have, in some p;easg t,our
complished these goals. We believe, as we shall descri 61:, tha ur
framework is largely consistent with other effort:s to explore <:im -
gence. We also believe that our particul?r attention to ;he un ee;c);
ing processes and dynamics that shape different forms o ;rl;leri o
can enhance understanding of the modera'tox.' effects an flou r);
conditions affecting emergence. An ap.preaau'on of_’ the 1fn huetr;]ceeo 0
these processes will lead to more precise specification of t ?; e dz
addressing emergent phenomena._ We see our eff.ortlasl abpon o
parture for guiding and pushing further theoretical e abora . éon-
It is interesting to us that when our effort was originally o
ceived, we viewed our focus on different forms of emergence;‘im-
on the processes that shape those forms, as noYel. Hov(»;evexl', a pur
ber of other researchers, contemporaneous with the eveBop "
of this chapter, have also started t(l) e;cggl)(ér% ;r::r%gg: 120 zrlc:)\:rvr;ki
i, 1997, 1999; Brown et al., ; , ; i,
]I{SS;IS?V;;];S,), Morgeson & Hofrqann, 1999;1, 1999b). I}Ifth(:sug‘:lettl::
chapter is not intended as an integration of -these effor t,.bmties
lieve that our framework helps to make explicit the compati |
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across these apparently disparate efforts to explore emergence. For
example, Brown and Kozlowski (1997, 1999) posit dispersion theory,
which focuses on patterns of within-group variability or the dis-
persion of phenomena, as opposed to the more common focus on
means or convergent points. In dispersion theory, uniform patterns
that evidence low dispersion are consistent with composition
processes, whereas subgroup bifurcation that creates nonuniform
patterns of dispersion are consistent with compilation processes.
Similarly, Morgeson and Hofmann (1999a, 1999b) have made a
strong case for distinguishing construct Structure and function. Struc-
tural and functional identity across levels is consistent with com-
position processes, and functional but not structural identity across
levels is consistent with compilation processes.

Using examples from the literature, Chan (1998) has devel-
oped a typology to distinguish different types of “composition” or
data-aggregation models. The typology includes additive models
(e.g., Glick, 1985), direct-consensus models (e.g., James et al.,
1984, 1993; Kozlowski & Hattrup, 1992), referent-shift-consensus
models (e.g., James, 1982; Klein et al., 1994; Rousseau, 1985),
dispersion models (e.g., Brown et al., 1996; Brown & Kozlowski,
1997), and process models (e.g., Kozlowski et al., 1994, 1999;
Kozlowski, Gully, McHugh, et al, 1996). The direct—consensus, ad-
ditive, and referent-shift-consensus models are consistent with com-
position processes, whereas the dispersion and process models are
consistent with compilation processes.* Finally, our typology is also
consistent with Steiner’s (1972) typology of group performance.
In many ways, Steiner’s work is a precursor of all such typologies
because it captures many of the basic combination rules that

determine how individual characteristics, cognition, affect, and
behavior can aggregate to represent higher-level, collective phe-
nomena. We believe, as Jjust discussed, that our fram
consistent with these other efforts, We also believe
ular attention to the underlying processes and dyna
different emergent forms enhances understandin

ework is largely
that our partic-
mics that shape
g of the moder-

precise specification of theo
We would be remiss if w
parent inconsistencies be

ry addressing emergent phenomena.
e did not note that there are also ap-
tween the contemporary treatmer  ~¢
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emergence (just noted) and other treatments with a tradition in the
literature. We see the treatments as compatible yet different efforts
to understand the same general class of phenomena. For example,
the varient paradigm (Dansereau et al.,, 1984) treats emergence as
a relationship between variables that exists at a higher, collective
level but that does not hold between similar variables at a lower
level. Thus, for example, a relationship between two variables-is said
to emerge at the group level of analysis if the two variables are sig-
nificantly related (both statistically and practically) at the group
level of analysis but the relationship between the two variables is not
significant at the individual level of analysis. The varient perspec-
tive on emergence and our perspective are related but distinct.
Dansereau and his colleagues focus on the emergence of relation-
ships between variables at higher unit levels and on the statistical
detection of such relationships. In contrast, we have focused pri-
marily on the emergence of higher-level constructs, endeavoring to
show the variety of ways in which a higher-level construct may
emerge from lowerlevel entities and interaction processes. Mea-
surement and analysis are important but separable issues. Ulti-
mately, specific theories that assume particular emergent forms will
need to be tested empirically. The varient paradigm, other analytic
approaches, and even new techniques will be useful in this process.
We believe that the theoretical issues surrounding emergence
that we have explored here are critical to the development of our
science. How individual cognition, affect, behavior, and other char-
acteristics emerge to make contributions to group and organiza-
tional outcomes is largely an uncharted frontier. How theories,
interventions, and tools from the fields of industrial/organizational
(I/0) psychology and organizational behavior (OB) can enhance
these contributions is largely an unanswered question. Like most
researchers and practitioners in the field, we believe that 1/O-OB
theories and techniques make contributions to organizational ef-
fectiveness, but we cannot really substantiate that belief (Rousseau,
Chapter Fourteen, this volume). The chapters in this volume that
deal with theory begin to explore this missing link. The chapter on
training effectiveness (Kozlowski et al., Chapter Four), in particu-
lar, uses the distinction between composition and compilation to
draw implications for how training can influence higher-level out-
comes. We are beginning to probe a critical issue, but there is
much more to do.
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We make no claim that our framework is all-encompassing and
complete; it is a work in progress. Although our focus has been pri-
m:cml?' conceptual, the alternative forms of emergence have im-
plications for measurement and analysis. We have endeavored to
address measurement and data representation where possible, but
we readily admit that the more complex compilation forn;s of
emergence do not have well-developed measurement methods and
analytic models. We hope that our pushing theorists to consider
more complex phenomena will lead to new developments in meth-
ods and analytic systems. We hope the theoretical framework and
typology presented here will stimulate further efforts to expand
the conceptualization of emergent phenomena in organizations.

Conclusion

As th.e next millennium approaches, we are poised to witness a
renaissance in organizational theory and research. There is in-
creasing recognition that the confines of single-level models—a
legacy of primary disciplines that undergird organizational sci-
ence—need to be broken. A meaningful understanding of the phe-
nomena that comprise organizational behavior necessitates
approaches that are more integrative, that cut across multiple lev-
els, and that seek to understand phenomena from a combination
of perspectives. There is a solid theoretical foundation for a
broadly applicable levels perspective, for an expanding,

) empirically
based research literature, o )

and for progress toward the development
of new and more powerful analytic tools. A levels perspective of-
fers a paradigm that is distinctly organizational.

Qur purposes in this chapter have been to review the concep-
tual.ioundations of the levels perspective in organizations, to syn-
thesize principles for guiding theory development and research, and
to elaborate neglected models of emergent phenomen '
IS to convince researchers that levels issues should be co
t.he study of a broad range of phenomena that occur i
tions. We hope that this chapter will, in a small way,
to use established frameworks and to explore ne
their work.

The remaining chapters in this book apply a levels perspective
to su!)stantive topics, consider analytic methods, and reflect on the
implications of the levels perspective for organizational science.

a. Our goal
nsidered in
n organiza-
push researchers
w alternatives in
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Several of the substantive topics were selected p.rimarily becayse
typical treatments of these topics in the industrial and organiza-
tional literature rarely consider the implications of level:s, and yet
levels issues are central. When the implicatior.)s of a multilevel the-
ory are considered, new and unexplored issues are §urface<l:1.
Prime examples of such topics include selectmx? (Schnexc'lt?r é; al,,
Chapter Two, this volume), performancc. appraisal (DeN1s1: a{)-
ter Three, this volume), training effectiveness (Kozlowski et al.,
Chapter Four, this volume), and hfxman resource management
(Ostroff & Bowen, Chapter Five, this volume). bod
Other topics were selected because they naturallyf emb ody 3
levels perspective, but a perspective that fques us to think ciyon )
our current frameworks. Prime examplgs include cross-cu u_xrzlt
(Chao, Chapter Seven, this volume) and mterorgamzatwnalflm -
ages (Klein et al., Chapter Six, this volgme). Both chapters ;)c;:s
on the implications of individuals being representatives of the
higher level collectivities to which tl?ey belong. . "
Next, there are chapters addressing ea.ch Of.thf.: primary multi-
level analytic methods and issues, i'n.cludxr‘xg w1thm-group }::gx;;(?-
ment, non-indepenaence, and reliability (Bliese, Chapte‘r Eight, ;z
volume); the cross-level operator and copte'xtual analysis (_]amis :
Williams, Chapter Nine, this volume), w1thm:and-between ana .y51s
(Dansereau & Yammarino, Chapter Ten, this volume); and‘hxerl-
archical linear modeling (Hofmann et al., Chapter Eleven, this vol-
ume). In addition, we have endeavored to cut tbrough t9 thfa hear;
of the assumptions, differences, and'appropnate a;?phcatlonsh 0
these multilevel analytic techniques with a collabpratlvc effort that
combines our disparate knowledge) and perspectives (Klein, Bliese
r Twelve, this volume). ‘ o
“ all;ir?;;;r,)se close tl’\e book with rcﬂcct.ive comments pc_rtam.mg;
to the importance of the levels perspective to the'dcep hlston}(ia
roots of our science, and to the increasing centrality of levels the-
ory in mainstream organizational theory.and research.(Brass:
Chapter Thirteen, this volume). The multilevel perspective pro
vides a means for us to unify our science, .an.d creates a foundaUOfl
for enhancing policy impact for the discxplmes that study'org;m-
zations (Rousseau, Chapter Fourteen, this volurpe). The aut _ors
of all these chapters have provided a_wealth of 1de.as and action-
able knowledge. We hope that these ideas, and this book, stimu-
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lates those, who like us, seek a more unified and impactful science
of organizations.

Notes

1. Throughout this chapter, we use the term multilevelin a generic sense,

to reference all types of models that entail more than one level of con-
ceptualization and analysis. Therefore, our use of the term multilevel
references composition and compilation forms of bottom
gence, cross-level models that address top-down contextu
and homologous multilevel models that address parallel
and processes occurring at multiple levels.

2. Any effort to briefly characterize the many and myriad contributions
to multilevel theory in organizations is doomed from the outset to be
incomplete. We recognize that there are other lines of theory and re-
search that have contributed to multilevel theory; many are mentioned
throughout this chapter. We have chosen, however, to focus on a very
early, sustained, and reasonably coherent effort that spanned many
decades and many contributors. Our apologies to all others.

3. We recognize that there are alternative perspectives on organizational
culture that view it as a collective construct, one that cannot be de-
composed to the individual level. However, research on organizational
culture has become increasingly consistent with an emergent per-
spective (Denison, 1996).

4. Insofar as global, shared, and configural unit properties each describe
a unit as a whole, they are “homogeneous constructs,” as Klein and
colleagues (1994) use the term; here, we elaborate on their typology,
illuminating the variety of forms that homogeneous unit-level con-
structs may take.

5. Unit-level constructs may of course be compositional, as
where group members share identical values or the sa
but we expect some characteristics, such as abilities an
to be more likely configural than sharcd.

6. We acknowledge that the conceptualization of phenomena may cn-
tail a universal form; for example, unit climate is often conceptual-
ized as a unit property when it is shared and as an individual property
when it is not (James, 1982).

7. Our definition of discontinuous phenomena is consistent with House
and colleagues (1995). Note also that these authors propose three mod-
els of relational discontinuity, involving (a) magnitude, (b) relational
patterns, and (c) behavior-outcome relations. We would characterize
these models as top-down contextual models, n
processes. These three models illustrate (a) ¢

-up emer-
al effects,
constructs

in situations
me attitudes,
d personality,

ot bottom-up emergent
ross-level direct effects,
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(b) cross-level frog-pond relations, and (c) cross‘-level moderation, re-
spectively. Our typology focuses on discontinuity in emergence. N

8. We should clarify that Chan (1998) indicates that his additive, dlre.ct
consensus, referent-shift consensus, and dispersion models are static,
whereas the process model in his typology is more directly interested
in the dynamics of emergence. We would argue that emergent process
dynamics are relevant to all the categories in that such processes
shape the emergent form and, therefore, should be an gxphcn part
of the conceptualization.
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