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THE DYNAMIC RESOURCE-BASED VIEW:

/ CAPABILITY LIFECYCLES

CONSTANCE E. HELFAT* and MARGARET A. PETERAF

-------- Tuck School of Business at Dartmouth, Hanover, New Hampshire, U.S.A.

This article introduces the concept of the capability lifecycle (CLC), which articulates general
patterns and paths in the evolution of organizational capabilities over time. The capability
lifecycle provides a structure for a more comprehensive approach to dynamic resource-based
theory. The analysis incorporates the founding, development, and maturity of capabilities in
a manner that helps to explain the sources of heterogeneity in organizational capabilities. In
addition, the analysis includes the ‘branching’ of an original capability into several possible
altered forms. Copyright © 2003 John Wiley & Sons, Ltd.

INTRODUCTION

The resource-based view provides an explanation
of competitive heterogeneity based on the premise
that close competitors differ in their resources
and capabilities in important and durable ways.
These differences in turn affect competitive
advantage and disadvantage. Nothing in this
premise necessarily implies a static approach to
the resource-based view, notwithstanding some
controversy in this regard (see, for example,
Priem and Butler, 2001). Indeed, recent research
on the evolution of organizational capabilities
suggests the promise of dynamic resource-based
theory (Helfat, 2000). The concept of dynamic
capabilities (Teece, Pisano, and Shuen, 1997),
for example, has attracted increasing attention
(Zollo and Winter, 2002; Zott, 2002). By

Key words: resource-based view; dynamic capabilities;
capability lifecycles; organizational evolution; diversifi-
cation
*Correspondence to: Constance E. Helfat, Tuck School of Busi-
ness at Dartmouth, 100 Tuck Hall, Hanover, NH 03755-9008,
US.A.

Copyright © 2003 John Wiley & Sons, Ltd.

definition, dynamic capabilities involve adaptation
and change, because they build, integrate, or
reconfigure other resources and capabilities. We
go even further to include all organizational
capabilities, ‘dynamic’ or otherwise, in a dynamic
resource-based view. In this article, we introduce a
new concept that underpins a more comprehensive
approach to dynamic resource-based theory: the
capability lifecycle (CLC).

Heterogeneity of capabilities and resources in
a population of firms is one of the cornerstones
of resource-based theory (Peteraf, 1993; Hoopes,
Madsen, and Walker, 2003). Within the resource-
based view, however, we lack a clear conceptual
model that includes an explanation of how this
heterogeneity arises. Absent an understanding of
where heterogeneity in resources and capabilities
comes from, it is difficult for researchers to fully
explain how firms use resources and capabilities
to create competitive advantage. This gap in our
understanding makes it more difficult to offer pre-
scriptive advice to managers as well. As one of
its contributions, the capability lifecycle helps to
explain the fundamental sources of firm hetero-
geneity.



998 C. E. Helfat and M. A. Peteraf

The capability lifecycle provides a common
language and way of thinking about the evolution
of capabilities, as well as a more fully dynamic
approach to resource-based theory. In what fol-
lows, we outline the main elements of the capa-
bility lifecycle and explain the supporting logic.
We begin by explaining the general approach taken
in the analysis. We then define the term ‘organi-
zational capability,” provide an overview of the
capability lifecycle, and explain each individual
stage of the lifecycle in greater detail. An impor-
tant part of the analysis includes the ‘branching’ of
an original capability into several possible altered
forms. A concluding section discusses implications
for future research on the dynamic resource-based
view of the firm.

DYNAMIC RESOURCE-BASED THEORY
AND THE CLC

Competitive advantage and disadvantage comes
about over a period of time and also may shift over
time. Therefore, in order to explain competitive
advantage, the resource-based view must incor-
porate the evolution over time of the resources
and capabilities that form the basis of competi-
tive advantage. The capability lifecycle helps to
make resource-based theory dynamic by provid-
ing a framework for understanding the evolution
of capabilities over time.

To date, research has relied heavily on the con-
cept of dynamic capabilities to analyze change in
organizational capabilities. Teece et al. (1997: 516)
define dynamic capabilities as ‘the firm’s ability to
integrate, build, and reconfigure internal and exter-
nal competences to address rapidly changing envi-
ronments.” In this conception, nondynamic capa-
bilities change through the action of dynamic capa-
bilities. We argue here that while some capabilities
may deal specifically with adaptation, learning, and
change processes, all capabilities have the poten-
tial to accommodate change. Learning, change, and
adaptation do not necessarily require the interven-
tion of ‘dynamic’ capabilities as intermediaries.

There are a number of ways to make these argu-
ments, as suggested by Porter’s (1991) defense
of the positioning paradigm and Peteraf’s (1993)
description of incremental resource expansion
along an upwardly sloping supply curve. We take
an approach derived from evolutionary economics
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(Nelson and Winter, 1982) and describe the evo-
lutionary trajectories of capabilities in general
(Helfat, 1994).! The analysis focuses on the reg-
ularities among these trajectories and describes
both patterns and paths of capability evolution.
This approach links together the various strands of
resource-based theory (Wermerfelt, 1984; Rumelt,
1984; Teece et al. 1997), including ‘routine-based’
(Nelson and Winter, 1982) and ‘knowledge-based’
(Kogut and Zander, 1992; Winter, 1987; Grant,
1996) theories. Moreover, it illustrates why re-
source-based theory as a whole must be understood
in dynamic terms.

The concept of the capability lifecycle flows nat-
urally from Wernerfelt’s (1984) observation that
products and resources are two sides of the same
coin. Just as products have development paths that
follow recognizable patterns, known as product
lifecycles, so do capabilities. Like the product life-
cycle, the capability lifecycle describes recogniz-
able stages, such as growth, maturity, and decline.

Some key elements differ between the capa-
bility and the product lifecycle, however. Along
their evolutionary paths, capabilities may support
a sequence of products or multiple products simul-
taneously (Helfat and Raubitschek, 2000). Thus,
a product lifecycle and the lifecycle of the core
capabilities from which the product springs do
not have a one-to-one correspondence. In addi-
tion, because resources and capabilities are fun-
gible across products, the lifecycle of a typical
capability may extend beyond that of a typical
product. A capability also may pass through mul-
tiple stages of transformation before it faces an
ultimate decline. For this reason, the lifecycle of
a capability may extend beyond that of the firm
and the industry in which it originated. This is
a paradoxical implication of the CLC, given the
emphasis that all variants of resource-based the-
ory place on the firm specificity and immobility of
resources and capabilities.

The capability lifecycle rests upon a large vol-
ume of research that spans strategic management,
economics, and organization theory. The capability
lifecycle reflects what we know, and what theory
suggests, about capabilities, firms, and their evo-
lution. We believe that the underlying research has
reached the point where it supports the concept

! Bromiley and Fleming (2002) also advocate the more explicit
use of evolutionary economics to enhance the resource-based
view.
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of a capability lifecycle. Because the underlying
research also contains many unanswered questions,
however, future work may add to or alter some
elements of the CLC.

ORGANIZATIONAL RESOURCES AND
CAPABILITIES

As work on the resource-based view has pro-
gressed, it has become clear that the resource-
based view extends not only to the assets of an
organization but also to its capabilities (see, for
example, Henderson and Cockburn, 1994). For
purposes of this analysis, we define organizational
resources and capabilities as follows. A resource
refers to an asset or input to production (tangible
or intangible) that an organization owns, controls,
or has access to on a semi-permanent basis. An
organizational capability refers to the ability of an
organization to perform a coordinated set of tasks,
utilizing organizational resources, for the purpose
of achieving a particular end result.

Both resources and capabilities may evolve and
change over time in important ways. This analy-
sis focuses on the evolution of capabilities, defer-
ring an analysis of resource evolution to another
time and place. We also classify capabilities as
either ‘operational’ or ‘dynamic,” while recogniz-
ing that other categories may prove useful in future
analyses.

Winter (2000: 983) defines an operational capa-
bility as ‘a high-level routine (or collection of
routines) that, together with its implementing input
flows, confers upon an organization’s management
a set of decision options for producing significant
outputs of a particular type.” In this definition, the
term routine refers to a ‘repetitive pattern of activ-
ity’ (Nelson and Winter, 1982: 97). An operational
capability generally involves performing an activ-
ity, such as manufacturing a particular product,
using a collection of routines to execute and coor-
dinate the variety of tasks required to perform the
activity.

Dynamic capabilities, as defined by Teece et al.
(1997), do not involve production of a good or
provision of a marketable service. Instead, as
noted above, dynamic capabilities build, integrate,
or reconfigure operational capabilities. Dynamic
capabilities do not directly affect output for the

Copyright © 2003 John Wiley & Sons, Ltd.
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firm in which they reside,? but indirectly contribute
to the output of the firm through an impact on oper-
ational capabilities. Zollo and Winter (2002) also
note that, like operational capabilities, dynamic
capabilities consist of routines. For example, a
dynamic capability such as post-acquisition inte-
gration is composed of a set of routines that
integrates the resources and capabilities of the
merged firms (Zollo, 1998; Capron and Mitchell,
1998).

The concept of a capability as a set of routines
implies that in order for the performance of an
activity to constitute a capability, the capability
must have reached some threshold level of prac-
ticed or routine activity. At a minimum, in order
for something to qualify as a capability, it must
work in a reliable manner. Taking a first cut at an
activity does not constitute a capability.

Simply because a capability may have reached
a threshold level of reliability, however, does
not imply that the capability has attained the
highest possible level of functionality. Organiza-
tions may differ in the efficiency or effective-
ness of a particular type of capability. To say
that an organization has a capability means only
that it has reached some minimum level of func-
tionality that permits repeated, reliable perfor-
mance of an activity. Some versions of a capa-
bility are better than others. For example, among
the mass automobile producers, Toyota manufac-
tures better cars. In retailing, Wal-Mart has supe-
rior logistics. Even though other companies have
copied aspects of Toyota’s and Wal-Mart’s capa-
bilities, we know that Toyota and Wal-Mart remain
superior.

Capabilities, whether operational or dynamic,
include two sorts of routines: those to perform
individual tasks and those that coordinate the indi-
vidual tasks. The need to coordinate tasks implies
that a capability involves coordinated effort by
individuals—teams, in other words. Therefore,
the capability lifecycle depicts the evolution of
an organizational capability that resides within a
team.

2Note that some firms may sell services that build, reconfig-
ure, or integrate resources and capabilities of the purchasers.
Examples include consulting firms that provide organizational
development and change management services. The firms that
sell these services, however, have their own operational capabil-
ities that underlie the sale of these services.
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THE CAPABILITY LIFECYCLE:
OVERVIEW

The capability lifecycle depicts a general pat-
tern and set of possible paths that characterize
the evolution of an organizational capability. The
framework is sufficiently general to incorporate
the emergence, development, and progression of
virtually any type of capability in any type of orga-
nizational setting, ranging from small start-ups to
large diversified firms. The capability lifecycle also
applies to the development paths of capabilities
that reach across firm boundaries, such as those
involving strategic alliances or supply chains.’

A framework of this generality cannot explain
the details of how any one capability will evolve
in a particular setting. Instead, the capability life-
cycle provides an outline of the main features of
capability evolution that can serve to guide future
research, much as the product lifecycle helped
to structure thinking regarding the evolution of
products and markets (Kotler, 1980; Grant, 2002;
Klepper, 1997). To accommodate this level of gen-
erality, we present a stylized analysis that focuses
on the overall pattern of the capability lifecycle.
This analysis provides a frame within which sub-
sequent research can examine the processes that
shape the CLC in greater detail.

The analysis begins with the simplest possible
case of a new-to-the-world organization that has
no relevant organizational pre-history that might
influence capability development. The analysis ini-
tially focuses on an organization seeking to sup-
ply a single product and geographic market. Wal-
Mart’s establishment as a discount store retailer
in Bentonville, Arkansas, provides one example
of such a new-to-the-world organization serving a
single geographic market (within driving distance
of Bentonville) and supplying essentially a single
‘product’ (retail sale of discounted consumer prod-
ucts). While many organizational capabilities do
not emerge in such stark circumstances, analysis
of the simplest case provides the critical historical
path necessary for understanding the subsequent
evolution of a capability.

The capability lifecycle includes several stages.
The lifecycle of a new capability in a new-to-the-
world organization begins with the founding stage,

3 The partnership formed by Intel and Sharp for the explicit pur-
pose of creating mutual capabilities in flash memories presents
an example of this (Collis and Noda, 1993).

Copyright © 2003 John Wiley & Sons, Ltd.

which lays the basis for subsequent development
of the capability. A development stage follows this
initial stage, marked by gradual building of the
capability. Eventually, capability building ceases
and the capability reaches the maturity stage.

Once the capability reaches the maturity stage,
or even before then, a variety of events may influ-
ence the future evolution of the capability. The
capability then may branch into one of at least
six additional stages of the capability lifecycle:
retirement (death), retrenchment, renewal, replica-
tion, redeployment, and recombination. These six
stages may follow one another in a variety of pos-
sible patterns over time. Some of these branching
stages also may take place simultaneously. Impor-
tantly, in each branch of the capability lifecycle,
historical antecedents in the form of capability evo-
lution prior to branching influence the subsequent
evolution of the capability.

STAGES OF AN INITIAL CAPABILITY
LIFECYCLE

The founding stage

The lifecycle of a capability begins with the found-
ing stage. In this stylized example, the founding
stage begins when a group of individuals organizes
around an objective requiring or centrally involv-
ing the creation of a capability. The founding stage
has two general requirements: (1) an organized
group or team, having some type of leadership
and capable of joint action; (2) a central objective,
the achievement of which entails the creation of a
new capability. Though new to the organization,
the capability need not be new to the world.
Although our stylized analysis characterizes the
founding stage as devoid of organizational and
capability pre-history, this does not imply a blank
slate (Helfat and Lieberman, 2002). The newly
formed team begins with a set of endowments
(Levinthal and Myatt, 1994). For example, each
of the individuals in the founding team has human
capital (knowledge, skills, and experience), social
capital (social ties within and outside of the team),
and cognition (see Adner and Helfat, 2003). More-
over, as a group these individuals may possess
team-specific human capital if they have worked
together  previously in  another  setting
(Bainbridge, 2002). Team members may have
complementary abilities or they may interact in

Strat. Mgmt. J., 24: 997-1010 (2003)
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ways that detract from the functioning of the team.
In addition, teams with a history of interaction may
have pre-existing routines for interaction.

Among the team members, particular individuals
may play a key role. Even at the outset, self-
organization requires some leadership and mecha-
nisms to govern the team. This type of endowment
may derive from the characteristics of the team
leader. In addition, the decisions of the team leader
going forward affect the capability development
path.

Finally, a new team requires other inputs and
resources besides those of the team members in
order to build capabilities. For a new team without
prior history, however, access to some resources
such as financing or new technology may depend
on the ability of individual team members to obtain
these resources (Burton, Sorensen, and Beckman,
2002). Thus, the social capital and external ties
that individual team members bring with them may
constitute important endowments of the founding
team.,

An interesting historical example illustrates ma-
ny of the foregoing points (Goranson, 1999).* In
the whaling industry centered in New England dur-
ing the 1800s, a whaling expedition to the Pacific
and Indian oceans required financial partners, a
crew including skilled craftsmen, and a captain.
For each new expedition, a ship’s owner config-
ured a new set of these individuals from a base
of local people. The external ties and social cap-
ital of the ship owner, the financial partners, and
the skilled craftsmen provided access to key skills
and resources needed for the expedition. In addi-
tion, the individuals involved in each expedition
had skills and human capital that complemented
one another. The individuals also were used to
interacting in a similar sort of team for a simi-
lar purpose. As the leader of the voyage itself, the
captain held particular importance as the organizer
who could help meld the capabilities of individu-
als into an organizational capability that involved
transporting a versatile team to an area quickly
to work as a unit. The captain also played a piv-
otal role as the person able to understand prior
captains’ logs, which contained valuable informa-
tion regarding whale locations halfway around the
world.

*We thank Dick Rumelt for directing us to this example.

Copyright © 2003 John Wiley & Sons, Ltd.
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As just described, the endowments present at
founding set the stage for further capability devel-
opment by preconditioning the emergence of a
capability. The endowments at founding also pro-
vide initial sources of heterogeneity among capa-
bilities. This heterogeneity occurs in the attributes
of the individuals, the teams, their leadership, and
the available inputs.’

The development stage

The development stage begins after the team has
organized itself around the objective of develop-
ing a particular capability. During this stage, the
capability develops through search by the team
for viable alternatives for capability development,
combined with accumulation of experience over
time. In this context, an alternative is ‘an ex ante
plausible way of attempting to accomplish the end
result at which a capability aims’ (Winter, 2000:
984). Alternatives may differ in the types of inputs,
the nature of the tasks needed to perform the activ-
ity, the sorts of coordination required among the
various tasks, and the intended scale of output
or activity. Some alternatives may involve some-
what codified routines and capabilities and other
alternatives may involve tacit and perhaps new-to-
the-world processes.

The choice of which alternatives to pursue will
depend on the conditions at founding. Teams that
have the same objective may choose different alter-
natives if the teams have different initial configu-
rations of human capital, social capital, and cog-
nition. For example, a team comprised of individ-
uals with a predisposition to adopt new technolo-
gies early may choose to develop a new-to-the-
world technology, whereas a team comprised of
risk-averse individuals may choose a more estab-
lished approach. Or a team of individuals with
mathematical training may choose a mechanical
or engineering-based production process, whereas
a team of artists may choose a more craft-based
approach.

In pursuing its initial alternatives, a team may
elect to imitate a capability that exists in another
organization or the team may develop a capabil-
ity from scratch. Both cases require organizational

5 Environmental conditions also may lead to heterogeneity of
capabilities at the founding stage. We abstract from this source
of heterogeneity in order to focus on the internal development
of capabilities.
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learning, since the team has never performed the
activity before. More generally, capability devel-
opment entails improvement over time in carrying
out the activity as a team. As we argue next, these
improvements are likely to stem from a number of
factors, including but not limited to learning-by-
doing.

Most research on organizational learning has
focused on learning-by-doing. Relatively little em-
pirical research, however, has confirmed or refuted
the many theories of organizational learning, both
in general and with regard to the development of
organizational capabilities in particular. (See also
the discussion in Huber, 1991, and Nelson and
Winter, 2002.) Much of the empirical research that
has implications for organizational (as opposed to
individual) learning derives from statistical esti-
mates of the experience curve in organizations.
Therefore, we use these studies to draw implica-
tions for capability development.

Studies have documented sustained productivity
improvements over time, especially for manufac-
tured products in early stages of production (for a
review, see Argote, 1999). These studies frequently
invoke learning-by-doing as the likely explana-
tion for the productivity improvements. Research
that examines the underlying sources of produc-
tivity improvement, however, shows that factors
not associated with organizational level learning-
by-doing can explain a substantial portion of the
productivity increases in particular industries and
firms. These factors include worker—management
relations and individual worker experience (Lazon-
ick and Brush, 1985), improvements in opera-
tions management and task coordination (Mishina,
1999), capital investment (Thompson, 2001), and
research and development on manufacturing pro-
cesses (Sinclair, Klepper, and Cohen, 2000). In
addition to these various factors, some direct but
more limited evidence points to learning-by-doing
by a team. Cohen and Bacdayan (1994) found that
two-person teams of card players improved their
ability to configure the cards in a specified manner
as they repeatedly played the game.

Putting the foregoing evidence together leads
to the following conjecture regarding the devel-
opment of a new capability. Improvements in
the functioning of a capability derive from a
complex set of factors that include learning-by-
doing of individual team members and of the
team as a whole, deliberate attempts at process
improvement and problem-solving, as well as

Copyright © 2003 John Wiley & Sons, Ltd.

investment over time. Moreover, development of
a new capability may proceed via an iterative pro-
cess, where ‘online’ trials of techniques alternate
with additional search for alternatives, as the team
reflects on what it has learned from the trials (Win-
ter, 2000; Edmondson, Bohmer, and Pisano, 2001).
This process may not proceed smoothly. Initial
alternatives may prove fruitless. Feedback from tri-
als may be ambiguous. Coordination between tasks
may prove complicated. Nevertheless, the basic
path of capability development reflects a process of
capability improvement, though perhaps somewhat
fitful.

At some point capability development ceases
and the capability enters the maturity stage of its
lifecycle. Almost all estimates of the experience
curve suggest that the curve eventually becomes
flat as gains to experience taper off and finally
cease. Capability development may end simply
because capabilities may have inherent limits to
what any team could achieve with available tech-
nologies, inputs, workers, and state of managerial
practice. Teams also may satisfice and cease capa-
bility development at some level of skillfulness
which the team perceives as good enough (Winter,
2000). The team leaders (managers) may make the
final decision to cease capability development.

The analysis thus far contains a built-in hetero-
geneity between teams pursuing the same objective
in the extent of capability development that they
achieve. As noted earlier, teams may choose differ-
ent alternatives that put them on different trajecto-
ries for capability development and therefore lead
to different end points. Additionally, even when
teams choose the same alternatives, they may meet
with greater or less success. Differences in the
human capital, social capital, and cognition of team
members may affect the abilities of teams to per-
form various tasks and to learn from experience.

Teams that choose the same alternatives also
may differ in the extent of capability development
if they satisfice and cease capability improvement
at different levels of skillfulness prior to reach-
ing the full technical limits of capability develop-
ment. Differences between teams in the cognitive
attributes of their members, for example, may lead
to differences in satisficing choices. Clearly, the
external environment places limits on heterogene-
ity between teams in the extent to which they
satisfice when ceasing capability development. At
the very least, a team must cover its costs in order
to survive in the marketplace. But the market may

Strat. Mgmt. J., 24: 997-1010 (2003)
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allow higher-cost or lower-quality firms to survive
at lower levels of profitability than firms that have
superior capabilities. Additionally, in some envi-
ronments, firms may be able to compensate for
lower skillfulness in one capability (e.g., manufac-
turing) with greater skillfulness in another capa-
bility (e.g., marketing) (see Peteraf and Bergen,
2003).

The heterogeneity just described reflectsa strong-
ly path-dependent process of capability evolution.
Capability development depends on the prior expe-
rience that the team brings with it, on the initial
path chosen, on the success of the initial alter-
native, on new alternatives that appear reasonable
based on the initial development path (reflecting
local search), and on choices made within the
limited set of alternatives. As a result, the spe-
cific pattern of the capability lifecycle through the
development stage, such as length of time prior
to maturity and extent of capability development
reached, will differ from team to team.

The maturity stage

The maturity stage entails capability maintenance.
This involves exercising the capability, which
refreshes the organizational memory. If exercised
regularly, the capability becomes more deeply
embedded in the memory structure of the organiza-
tion. Routines may become more habitual, requir-
ing less and less conscious thought. Over time, the
ability of the team to recall the development path
may fade and the capability may become more tacit
in nature.

This shift to reliance on ‘softer’ forms of orga-
nizational memory does not imply any change in
the level of capability. Evidence from experience
curves shows that under conditions of continu-
ous production, productivity declines do not set
in (Thompson, 2002). Interruptions in production,
however, do lead to organizational forgetting and
declines in productivity (Thompson, 2002). By
implication, how well the capability is maintained
depends on how often and how consistently the
team exercises the capability.

The initial capability lifecycle from founding
to maturity

Figure 1 depicts the general form of the initial
capability lifecycle from founding to maturity. The
horizontal axis represents the cumulative amount

Copyright © 2003 John Wiley & Sons, Ltd.
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of activity toward which the capability is directed
and the vertical axis represents the ‘level’ of capa-
bility per unit of activity. To simplify the exposi-
tion, a unit of activity corresponds to a particular
scale of activity, such as manufacturing a certain
number of cars or performing a certain number of
post-acquisition integrations.

The level of capability on the vertical axis
reflects the overall skillfulness of the team in exe-
cuting the particular activity. A capability can
be characterized along multiple dimensions of
skillfulness. As noted earlier, capabilities consist
of multiple routines for individual tasks and for
task coordination. Figure 1 collapses the many
attributes of a capability into one dimension in
order to convey the idea that some versions of
a capability are simply better than others. This
approach does not preclude the possibility that
some versions of a capability with different con-
stellations of attributes may have the same overall
level of capability.

For the founding and development stages, the
nature of the capability lifecycle makes it difficult
to specify the transition point from one stage to
the next with precision. The founding stage could
occur solely at the starting point of the graph
or it could occupy the first part of the graph.
Huber (1991), for example, describes a form of
‘congenital learning’ that involves the gathering
and inventorying of knowledge that conditions
further learning. Thus, Figure 1 does not delineate
an exact point of transition between founding and
development. The figure also depicts the maturity
stage as a straight line, consistent with a steady-
state level of capability maintenance at a roughly
similar level of task performance over time.

Figure 1 depicts the shape of the capability
development path as one similar to an experience

Founding
and : Maturity
Level of Development :
Capability !
Per Unit

of Activity !
i

1

i

1

1

1

]

0 Cumulative Amount
of Activity
Figure 1. Stages of the initial capability lifecycle
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curve, based on the evidence discussed earlier. The
exact shape of the curve might differ from this.
For example, the curve might take the shape of
an ‘S’, reflecting increasing and then diminishing
returns to learning through time. Short of definitive
empirical evidence regarding the exact shape of the
capability lifecycle during the founding and devel-
opment stages, however, we rely on the experience
curve as a reasonable starting point.

Capability transformation and dynamic
capabilities

The initial capability lifecycle indicates the poten-
tial for development of a capability over time. Not
all capabilities may reach the maturity stage if
selection events external to the capability inter-
vene. Selection events may affect the evolutionary
path of capabilities in the maturity stage as well.
The next portion of the analysis examines how var-
ious selection events lead to the branching of the
capability lifecycle along several possible paths.

Most branches of the capability lifecycle ana-
lyzed next deal with some form of transforma-
tion of the original capability. Heretofore, con-
ceptual analyses of the process by which capabil-
ities change over time have often relied on the
idea that dynamic capabilities must act upon other
(operational) capabilities in order to change them.
The following analysis explains, where possible,
which branches of the capability lifecycle may pro-
ceed more smoothly if the organization also has
dynamic capabilities to facilitate the transforma-
tion.

It is important to bear in mind, however, that
capability building and change do not require
dynamic capabilities, either in the initial lifecy-
cle or in subsequent branching. In the preceding
analysis of a new capability in a new-to-the-world
organization, dynamic capabilities do not enter as
a factor determining the evolutionary path. Indeed,
they cannot, since a new organization has no
dynamic capabilities. In the founding and develop-
ment stages of the capability lifecycle, a capability
(including a dynamic one) evolves and changes
over time without the action of any dynamic capa-
bilities upon it. Moreover, the entire capability
lifecycle applies to dynamic as well as opera-
tional capabilities. Dynamic capabilities follow the
same general pattern of founding, development,
and maturity, and may branch in new directions
as well.

Copyright © 2003 John Wiley & Sons, Ltd.

In what follows, to reflect the expanded scope
of the analysis, the term ‘organization’ replaces
‘team.” An organization also may have more than
one capability, each of which has entered at least
the development stage of the lifecycle, but none of
which has reached a branching stage. The inclusion
of more than one capability enables the analysis
to incorporate the interaction among capabilities,
dynamic or otherwise, that may occur as capabili-
ties and firms evolve over time.

BRANCHING AND CAPABILITY
TRANSFORMATION

Capability branching occurs when factors exter-
nal to the capability have a strong enough impact
to alter the current development trajectory of the
capability. These factors may derive from within or
outside of the organization in which the capability
resides, termed the ‘internal’ and ‘external’ selec-
tion environment, respectively. Important factors
in the internal selection environment include man-
agerial decisions. Factors in the external selection
environment include changes in demand, science
and technology, availability of raw materials, and
government policy.

The impact on organizations of many external
selection effects depends on internal firm reactions,
especially of managers. For example, while a large
increase in input prices may create large losses
for the firm, managers still must make choices
about how to react. The choices include whether
to declare bankruptcy, sell the firm, make cost-
reducing investments, or borrow money and see
if input prices fall in the future. As an example,
consider the impact of fuel oil prices on airline
companies. The cost of fuel oil has a major impact
on airline profitability. When faced with rising oil
prices, airline company executives have used a
variety of approaches. These have included car-
rying less reserve fuel on board planes to reduce
weight and fuel consumption, reducing other costs
such as wages, buying new, more fuel-efficient
planes, merging with another airline, extending
lines of credit, and declaring bankruptcy. Unless
the external selection environment is so constrain-
ing that it limits managers to only one possible
option, different managers in different firms may
make different choices (Adner and Helfat, 2003;
Peteraf and Reed, 2003).
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In contrast to external selection effects, internal
selection effects stem primarily from within the
organization. For example, managers may see an
opportunity to diversify into another market as
the organization becomes more efficient over time,
even when no change has occurred in the external
environment.

Some selection effects may reinforce the current
trajectory of a capability along its lifecycle rather
than lead to branching. For example, an increase
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in demand during the development stage of the
lifecycle provides a further inducement for an
organization to continue developing the particular
capability to meet this demand. Other selection
effects, however, may shift the trajectory of a
capability lifecycle, as next explained.

Lifecycle branches: six Rs of capability
transformation

Figure 2 depicts six branches of the capability life-
cycle. While these may not represent all possible
branches, they include a large range of capabil-
ity transformations that correspond to many reg-
ularities identified in large-sample and case study
empirical analyses of business strategies. Not all
capabilities have access to all of the branches.
Instead, the branches represent a general set of
potential paths, the choice of which depends in part
on the particular capability and its stage of devel-
opment. Although branching may occur during
the development stage of the capability lifecycle,
in order to simplify the exposition the following
analysis of branching deals with a capability that
has reached the maturity stage and has exhausted
the technical limits of development.® Figure 2 pro-
vides one example of the potential branches in this
situation. The exact shape and placement of these
branches for any particular capability may differ
from that in Figure 2.

The branches of the capability lifecycle are as
follows: retirement (death), retrenchment, renewal,
replication, redeployment, and recombination.
These branches—the six Rs of capability transfor-
mation’ —occur when a selection event intervenes,
as shown in Figure 2. The figure also depicts the
renewal, redeployment, and recombination bran-
ches using the same curve, because the three stages

$In order to branch during the development stage, the perfor-
mance of an activity must qualify as a capability in the sense
that it has reached at least a minimum threshold of functionality.

7 We tip our hat to Sid Winter (1996) and the 4 Rs of profitability.

Copyright © 2003 John Wiley & Sons, Ltd.

Figure 2. Branches of the capability lifecycle

have a similar trajectory even though the underly-
ing mechanisms differ.

The branches of the capability lifecycle reflect
the impact of two sorts of selection effects: those
that threaten to make a capability obsolete, and
those that provide new opportunities for capability
growth or change. All six branches of the capa-
bility lifecycle may pertain to threats to a capabil-
ity. New opportunities, however, generally do not
involve retirement or retrenchment of a capabil-
ity. In addition, the branches of replication and
redeployment (and often recombination) involve
transfer of the capability to a different market.
Presumably such transfer has a cost. As a first
approximation, we consider the cost as fixed rather
than as affecting the level of capability. Due to
this cost, the firm will not transfer the capability
to another market unless faced with new opportu-
nities or threats.

Capability threats

First consider threats to a capability. Some extreme
situations may force a firm to retire a capabil-
ity entirely, meaning that the capability dies. If
the government prohibits sale of a chemical (e.g.,
DDT) that a firm produces, the managers of the
firm may shut down its plant and retire the capabil-
ities that go with it. In a less severe situation, such
as when demand for a product falls, a firm may be
able to curtail output and still make a profit. Empir-
ical evidence suggests that interruptions in produc-
tion lead to declines in productivity (Thompson,
2002). By analogy, we might expect that reduced
utilization of a capability would degrade the level
of capability. Figure 2 depicts retrenchment as a
gradual decline in the level of capability, but in
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some cases retrenchment might proceed in discrete
steps.

As alternatives to capability retrenchment or
retirement, a firm might attempt to improve or
renew the capability in some way. Winter (2000)
notes that a crisis may raise aspirations and moti-
vate the organization to improve the level of capa-
bility. For example, if faced with a sharp rise in
input prices, a firm may search for ways to improve
the capability in order to raise efficiency.® Renewal
of a capability involves a new development stage
as the firm searches for and develops new alter-
natives. Capability renewal may involve major as
well as minor modifications to a capability. In
Figure 2, the renewal of the capability lifecycle
begins at the same (or lower) level of capability
than in the previous stage.

In some situations, firms can also respond to a
threat to a capability in one market by transferring
the capability to another market. Such a transfer
does not make economic sense unless the bene-
fits of transfer exceed the costs. If this condition
holds, the capability may branch to replication or
redeployment. To return to the example of restric-
tions on chemical production, instead of retiring
the capability, the managers of a firm may respond
by transferring the capability to a different country
with different governmental rules. Such replication
of a capability entails reproducing the same capa-
bility in another geographic market (Winter and
Szulanski, 2001).

Figure 2 depicts replication as a straight line,
representative of the ideal of highly accurate repli-
cation with no drop in the level of a capabil-
ity. Barriers to replication are often high, how-
ever (Szulanski, 1996). Less complete replication
may involve an initial drop in the functioning of
the capability, followed by additional development
to raise the level of capability back to its pre-
replication level. In addition, firms may replicate
only a portion of a capability.

As an alternative to replication, a firm may seek
to redeploy its capability to a different product-
market. Unlike replication, which applies to a dif-
ferent geographic market for the same product or
service, redeployment involves a market for a dif-
ferent but closely related product or service.” This

8 Winter’s (2000) analysis uses a satisficing framework in which
firms do not necessarily operate at the lowest possible production
cost.

°Clearly, how narrowly or broadly one defines a capability
in terms of the type of activity (e.g., producing any type

Copyright © 2003 John Wiley & Sons, Ltd.

sort of transfer often requires some alteration of
the capability in order to serve the new market, and
therefore some additional development of the capa-
bility in new directions (Helfat and Raubitschek,
2000). The capability therefore would enter a new
development stage as part of redeployment.

Capability redeployment may take one of two
forms. The first involves the sharing of a capa-
bility between the old and the new market. Many
instances of related diversification fall into this cat-
egory. For example, faced with difficult economic
conditions in the steel industry, U.S. Steel pur-
chased Marathon Oil. U.S. Steel had capabilities
in complex manufacturing and sale of commod-
ity products that it could apply in the more prof-
itable oil industry. A second form of redeployment
involves intertemporal transfer of capabilities from
one market to another, where a firm exits a market
(often a declining one) and redeploys the capabili-
ties in a new market (Helfat and Eisenhardt, 2002).
To return to the whaling example, when demand
for sperm oil plummeted after the first drilling of
petroleum in Pennsylvania in 1859, the whaling
teams shifted their activities. They adapted their
processes and plans in order to move from hunting
sperm whales in tropical waters to hunting baleen
whales in the Arctic. This also involved a product-
market shift from whale oil to whale teeth used
in products such as corsets, buggy coaches, and
umbrellas (Goranson, 1999).

When transferring a capability to serve a differ-
ent but related market, rather than replicate or rede-
ploy the existing capability, the firm may recom-
bine the original capability with another capabil-
ity. In addition, the recombination of capabilities
can provide an alternate approach to capability
renewal in the current product-market. This idea
of capability recombination draws on the concept
of knowledge recombination in innovation (Kogut
and Zander, 1992). For example, a firm may com-
bine a capability in using information technol-
ogy with an existing manufacturing capability in
order to improve its level of manufacturing capa-
bility. As this example suggests, recombination

of motorized vehicle vs. producing a luxury car) will affect
whether the transfer to another market constitutes replication
or redeployment. The main point is that both sorts of branches
are possible. This applies to dynamic capabilities as well. Many
dynamic capabilities such as new product development, process
R&D, and even post-acquisition integration are tailored to a
patticular product-market and require alteration in order to be
applied in another product-market.
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requires additional development of the capabilities
and a new trajectory for the capability lifecycle.
In Figure 2, recombination or redeployment of a
capability involves a new development stage that
begins at or below the previous level of capability.

Capability opportunities

Thus far, the analysis has focused on threats to
capabilities. In addition, new opportunities may
arise. Many of the branches in Figure 2 provide
options for the firm to respond to opportunities.
The branch (or branches) that the firm pursues
will tend to depend on the nature of the oppor-
tunity. The whalers in the middle 1800s provide
yet another example, in this case, of intertem-
poral redeployment in response to market oppor-
tunity. Attracted by the California Gold Rush,
some whaling teams became teams of gold miners.
This switch exploited an organizational capability
to form and transport versatile teams to an area
quickly (Goranson, 1999).

In addition to redeployment, firms may use
renewal or replication to respond to opportunities.
For example, a technological innovation that raises
the technical limits to development of a capabil-
ity may cause a firm to enter the renewal stage
of the lifecycle. The opportunity to enter a differ-
ent geographic market, perhaps due to the lifting
of prior governmental restrictions on entry, may
cause the firm to replicate an existing capability in
that market.

In the preceding examples, new opportunities
arise from factors external to the firm. Other oppor-
tunities for capability branching may stem from
internal factors. The productivity improvements
documented by the experience curve may pro-
duce slack capabilities, particularly for indivisible
ones such as management. The firm therefore may
search for additional markets in which to redeploy
or recombine the unused portion of the capability
(Penrose, 1995).

Even without slack resources, a firm may choose
to replicate or redeploy or recombine an exist-
ing capability in another market if this would
increase revenues from the prior investment in
capability development. Wal-Mart, for example,
has reaped consistently high profits by system-
atically expanding into new geographic markets
based on a strategy of capability and resource
replication. This replication includes a logistics
capability that involves standardized procedures

Copyright © 2003 John Wiley & Sons, Ltd.
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for warehouse handling and inventory manage-
ment, in combination with standardized resource
configurations that cluster stores around company
distribution centers.

Dynamic capabilities

The analysis of capability branching applies to
dynamic and operational capabilities alike. For
example, a dynamic capability in the form of
research and development may enter the renewal
stage as new techniques for conducting R&D
become available. A firm also may redeploy an
R&D capability from one market to another mar-
ket that requires a similar knowledge base when
conducting R&D. In the U.S. oil industry, many
petroleum companies undertook R&D on synthetic
fuels because it allowed them to redeploy an R&D
capability in oil refining, which utilized similar
processing technologies (Helfat, 1997). Firms also
can replicate or recombine dynamic capabilities,
which may face retrenchment or retirement as well.

The analysis thus far of capability branching
and transformation contains no special role for
dynamic capabilities in the transformation pro-
cess. Instead, the branches reflect the same sort of
capability development process as in the founding,
development, and maturity stages of the initial por-
tions of the capability lifecycle. Some branches of
the capability lifecycle, however, may benefit from
the action of certain dynamic capabilities in some
instances.

Acquisitions provide one example where a dy-
namic capability in the form of post-acquisition
integration can aid capability branching. Repli-
cation may proceed by acquisition, where the
acquirer replicates its capability within the acquired
company, often replacing a prior capability of the
acquired company (Szulanski, 2000; Baum ef al.,
2001). Acquiring companies frequently redeploy
and recombine their capabilities with those of tar-
get firms as well (Capron and Mitchell, 1998). A
well-developed capability for post-acquisition inte-
gration may smooth the replication, redeployment,
and recombination processes (Zollo, 1998). Com-
panies that diversify using internal growth rather
than acquisition also may have developed dynamic
capabilities for redeploying existing capabilities in
additional markets. Such ‘redeployment capabili-
ties” can make the redeployment branching pro-
cess proceed more quickly and effectively for the
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capabilities upon which the redeployment capabil-
ities act.

This idea that dynamic capabilities can facilitate
the branching of other capabilities, while informa-
tive, has clear limits. One type of dynamic capa-
bility (e.g., a redeployment capability) may act
upon another type of dynamic capability (e.g., an
R&D capability), but a dynamic capability gen-
erally cannot act upon itself to transform itself.
Furthermore, capabilities can develop and branch
along the lifecycle without the action of dynamic
capabilities.

Sequencing of branches and capability survival

As a capability evolves, a capability may go
through several different branching stages. For
example, Maritan and Brush (2003) show that
accurate replication of a portion of a manufactur-
ing process to another plant within a firm provided
the basis for subsequent adaptation and renewal of
the capability within the recipient plant. Szulanski
et al. (2002) find that completely accurate repli-
cation of a capability followed by adaptation to
local conditions results in better performance than
adaptation prior to attempted replication.

A firm also may redeploy or recombine a capa-
bility and then replicate it. Nucor’s entry into
thin-slab casting provides an example of this (Ghe-
mawat and Stander, 1993). Moreover, a firm may
renew and then redeploy, recombine, or repli-
cate a capability. Redeployment may also follow
retrenchment if a firm finds new uses for a capa-
bility before it becomes necessary to retire it. Fur-
thermore, retrenchment may contain the seeds of
renewal if the same events that cause the initial
retrenchment also raise aspirations to renew the
capability (see Winter, 2000). In addition, a firm
may simultaneously pursue two branches, such as
replication of a capability in a different geographic
market and redeployment in a different product
market.

Three of the branches—renewal, redeployment,
and recombination—may lead to substantial alter-
ation in the original capability. If a capability
undergoes multiple episodes of branching along
different renewal, redeployment, and recombina-
tion paths, a capability theoretically could end up
far removed from its origin.

The capability lifecycle also contains the impli-
cation that capabilities can live on and branch even
when the firm in which they originated ceases to

Copyright © 2003 John Wiley & Sons, Ltd.

exist as a legal entity (Winter, 1990). Acquisition
of a company in which a capability resides does not
imply that the acquiring firm necessarily retires the
capability. To the contrary, one firm often acquires
another in order to gain access to, and sometimes
to transform, the capabilities of the acquired firm
(Capron and Mitchell, 1998). In some industries
such as nursing homes (Banaszak-Holl, 1995) and
airlines, firm deaths often occur as a result of
acquisitions rather than bankruptcy. Even in the
event of bankruptcy, firms frequently reorganize.
Many of the capabilities survive, perhaps branch-
ing along the retrenchment path.

Like death of a firm, death of a product does not
necessarily spell the death of a capability. Con-
sider Intel’s introduction of a new generation of
microprocessors every few years. When Intel intro-
duces a new chip with faster processing speed and
other improvements, demand for the prior genera-
tion chip tends to dry up. Intel does not, however,
retire its manufacturing capability simply because
demand for the old chip falls sharply. Instead, Intel
redeploys its manufacturing capability in order to
produce the new microprocessor.

Death of an industry, like death of a product or
firm, need not result in capability death. Firms may
combine exit from one product-market with entry
into another via capability redeployment or recom-
bination, thus obtaining intertemporal economies
of scope (Helfat and Eisenhardt, 2002). More gen-
erally, analysis of firm births and deaths, industry
evolution, and product lifecycles without reference
to capability evolution may provide misleading
inferences regarding a host of factors, including
market entry and exit, firm scale and scope, as
well as firm and industry survival, success, and
failure.

CONCLUSION

The capability lifecycle provides a foundational
framework for the dynamic resource-based view
of the firm. By definition, the dynamic RBV deals
with resources and capabilities over time. The
dynamic RBV therefore must include, as one of
its prime components, an understanding of the
evolution of resources and capabilities. Otherwise,
the dynamic resource-based view cannot go on
to effectively answer questions about competitive
advantage and disadvantage over time based on
capabilities and resources.
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The capability lifecycle identifies three initial
stages of a capability lifecycle—founding, devel-
opment, maturity—followed by possible branch-
ing into six additional stages. These branches, the
six Rs of capability transformation, reflect the real-
ity that the lifecycles of capabilities may extend
beyond that of the firms and industries in which
they originated, and beyond the products to which
they originally applied. The entire capability life-
cycle also provides an explanation for the emer-
gence and sustained heterogeneity of capabilities.
By implication, the capability lifecycle helps to
explain the sources of heterogeneity for the firms
in which the capabilities reside.

In providing a foundation for future research, the
capability lifecycle suggests a number of promis-
ing directions. More empirical research regarding
each of the stages of the capability lifecycle is
high on the research agenda. Capabilities are not
products or firms or industries, and the evolution
of capabilities must be investigated as a separate
empirical undertaking.

The evolution of organizational resources, from
both an analytical and an empirical perspective,
merits additional research as well. Like the evo-
lution of capabilities, the evolution of organiza-
tional resources is a key component of the dynamic
RBV. A more complete understanding of the joint
evolution of resources and capabilities also mer-
its further research. Only then we can more fully
understand evolution and change of competitive
advantage and disadvantage of firms over time.

ACKNOWLEDGEMENTS

This paper benefited greatly from discussions with
and comments of Sid Winter, Ron Adner, Jerker
Denrell, David Hoopes, Tammy Madsen, Steve
Postrel, Dick Rumelt, Peter Thompson, and partici-
pants at the SMU conference on the resource-based
view. Summer support from the Tuck School of
Business is gratefully acknowledged.

REFERENCES

Adner R, Helfat C. 2003. Corporate effects and dynamic
managerial capabilities. Strategic Management Jour-
nal, Special Tssue 24(10): 1011-1025.

Argote L. 1999. Organizational Learning: Creating,
Retaining and Transferring Knowledge. Kluwer:
Newell, MA.

Copyright © 2003 John Wiley & Sons, Ltd.

1009

Bainbridge SM. 2002. Why a board? Group decisionmak-
ing in corporate governance. Vanderbilt Law Review
55: 1-55.

Banaszak-Holl J. 1995. Avoiding failure when times
get tough: changes in organizations’ responses to
competitive pressures. Working paper, University of
Michigan.

Baum J, Berta W, Mitchell W, Banaszak-Holl J,
Bowman D. 2001. Opportunity and constraint: chain-
to-component transfer learning in multiunit chains of
U.S. nursing homes, 1991-97. Working paper, Uni-
versity of Toronto.

Bromiley P, Fleming L. The resource based view of
strategy: an evolutionist’s critique. In The Economics
of Choice, Change, and Organizations: Essays in
Memory of Richard M. Cyert, Auger M, March JG
(eds). Edward Elgar: Cheltenham; 319-336.

Burton MD, Sorensen JB, Beckman CK. 2002. Coming
from good stock: career histories and new venture for-
mation. In Research in the Sociology of Organizations:
Social Structure and Organizations Revisited, Vol. 19.
JAIT Press: Greenwich, CT; 229-262.

Capron L, Mitchell W. 1998. Bilateral resource redeploy-
ment and capabilities improvement following hori-
zontal acquisitions. Industrial and Corporate Change
7(3): 453-484.

Cohen M, Bacdayan P. 1994. Organizational routines
are stored as procedural memory: evidence from a
laboratory study. Organization Science 5: 554—568.

Collis DJ, Noda T. 1993. Sharp Corporation: technology
strategy. Harvard Business School case #9-793-064.
Harvard University: Boston, MA.

Edmondson AC, Bohmer RM, Pisano GP. 2001. Dis-
rupted routines: team learning and new technol-
ogy adaptation. Administrative Science Quarterly 46:
685-716.

Goranson HT. 1999. The Agile Virtual Enterprise: Cases,
Metrics, Tools. Quorum Books: Westport, CT.

Ghemawat P, Stander HJ III. 1993. Nucor at a cross-
roads. Harvard Business School case #9-793-039. Har-
vard University: Boston, MA.

Grant RM. 1996. Toward a knowledge-based theory
of the firm. Strategic Management Journal, Winter
Special Issue 17: 109-122.

Grant RM. 2002. Contemporary Strategy Analysis: Con-
cepts, Techniques, Applications (4th edn). Blackwell:
Malden, MA.

Helfat CE. 1994. Evolutionary trajectories in petroleum
firm R&D. Management Science 40(12): 1720-1747.

Helfat CE. 1997. Know-how and asset complementarity
and dynamic capability accumulation: the case of
R&D. Strategic Management Journal 18(5): 339-360.

Helfat CE. 2000. Guest editor’s introduction to the special
issue: the evolution of firm capabilities. Strategic
Management Journal 21(10-11): 955-960.

Helfat CE, Eisenhardt KM. 2002. Inter-temporal econo-
mies of scope, organizational modularity, and the
dynamics of diversification. Working paper, Tuck
School of Business at Dartmouth.

Helfat CE, Lieberman MB. 2002. The birth of capabili-
ties: market entry and the importance of pre-history.
Industrial and Corporate Change 11(4): 725-760.

Strat. Mgmt. J., 24: 997-1010 (2003)

Reproduced with permission of the copyright:-owner. Further reproduction prohibited without permissionyyanny.manaraa.com



1010 C. E. Helfat and M. A. Peteraf

Helfat CE, Raubitschek RS. 2000. Product sequencing:
co-evolution of knowledge, capabilities and products.
Strategic Management Journal 21(10-11): 961-980.

Henderson R, Cockburn 1. 1994. Measuring competence:
exploring firm effects in pharmaceutical research.
Strategic Management Journal, Winter Special Issue
15: 63-84.

Hoopes DG, Madsen TL, Walker G. 2003. Guest editors’
introduction to the special issue: Why is there a
resource-based view? Toward a theory of competitive
heterogeneity. Strategic Management Journal, Special
Tssue 24(10): 889-902.

Huber GP. 1991. Organizational learning: the contribut-
ing processes and the literatures. Organization Science
2(1): 88-115.

Klepper S. 1997. Industry life cycles. Industrial and
Corporate Change 6(1): 145-182.

Kogut B, Zander U. 1992. Knowledge of the firm:
combinative capabilities and the replication of
technology. Organization Science 3(3): 383-397.

Kotler P. 1980. Principles of Marketing (3rd edn).
Prentice-Hall: Englewood Cliffs, NJ.

Lazonick W, Brush T. 1985. The ‘Horndal’ effect in early
U.S. manufacturing. Explorations in Economic History
22: 53-96.

Levinthal D, Myatt J. 1994. Co-evolution of capabilities
and industry: the evolution of mutual fund processing.
Strategic Management Journal, Winter Special Issue
15: 45-62.

Maritan CA, Brush TH. 2003. Heterogeneity and trans-
ferring practices: implementing flow manufacturing in
multiple plants. Strategic Management Journal, Spe-
cial Issue 24(10): 945-959.

Mishina K. 1999. Learning by new experiences:
revisiting the flying fortress learning curve. In
Learning by Doing in Markets, Firms, and Countries,
Lamoreaux N, Raff DMG, Temin P (eds). University
of Chicago Press: Chicago, IL: 145-179.

Nelson RR, Winter SG. 1982. An Evolutionary Theory
of Economic Change. Harvard University Press:
Cambridge, MA.

Nelson RR, Winter SG. 2002. Evolutionary theorizing in
economics. Journal of Economic Perspectives 16(2):
23-46.

Penrose E. 1995. The Theory of the Growth of the Firm
(3rd edn). Oxford University Press: Oxford.

Peteraf MA. 1993. The cornerstones of competitive
advantage: a resource-based view. Strategic Manage-
ment Journal 14(3): 179-192.

Peteraf MA, Bergen ME. 2003. Scanning dynamic
competitive landscapes: a market-based and resource-
based framework. Strategic Management Journal,
Special Tssue 24(10): 1027-1041.

Peteraf MA, Reed R. 2003. Regulatory reform and
technological choice: an analysis of the cost savings
from airline deregulation. Managerial and Decision
Economics (forthcoming).

Porter ME. 1991. Towards a dynamic theory of strategy.
Strategic Management Journal, Winter Special Issue
12: 95-118.

Copyright © 2003 John Wiley & Sons, Ltd.

Priem RL, Butler JE. 2001. Is the resource-based ‘view’ a
useful perspective for strategic management research?
Academy of Management Review 26(1): 22-40.

Rumelt RP. 1984. Towards a strategic theory of the firm.
In Competitive Strategic Management, Lamb RB (ed).
Prentice-Hall: Englewood Cliffs, NJ; 556-570.

Sinclair G, Klepper S, Cohen W. 2000. What’s experi-
ence got to do with it? Sources of cost reduction in a
large specialty chemicals producer. Management Sci-
ence 46(1): 28—45.

Szulanski G. 1996. Exploring internal stickiness: imped-
iments to the transfer of best practice within the firm.
Strategic Management Journal, Winter Special Issue
17: 27-43.

Szulanksi G. 2000. Appropriability and the challenge of
scope. In The Nature and Dynamics of Organizational
Capabilities, Dosi G, Nelson RR, Winter SG (eds).
Oxford University Press: Oxford; 69-98.

Szulanski G, Winter SG, Cappetta R, Van den Bulte C.
2002. Opening the black box of knowledge transfer:
the role of replication accuracy. Working paper, The
Wharton School, University of Pennsylvania.

Teece DJ, Pisano G, Shuen A. 1997. Dynamic capabili-
ties and strategic management. Strategic Management
Journal 18(7): 509-533.

Thompson P. 2001. How much did the Liberty
shipbuilders learn? New evidence for an old case
study. Journal of Political Economy 109(1): 103-137.

Thompson P. 2002. How much did the Liberty ship-
builders forget? Revisionist notes on organizational
forgetting. Working paper, Carnegie Mellon Univer-
sity.

Wernerfelt B. 1984. A resource-based view of the firm.
Strategic Management Journal 5(2): 171-180.

Winter SG. 1987. Knowledge and competence as
strategic assets. In The Competitive Challenge:
Strategies for Industrial Innovation and Renewal,
Teece DJ (ed). Ballinger: Cambridge, MA; 159-184.

Winter SG. 1990. Survival, selection, and inheritance
in evolutionary theories of organization. In Organi-
zational Evolution: New Directions, Singh JV (ed).
Sage: Newbury Park, CA; 269-297.

Winter SG. 1996. Four Rs of profitability: rents,
resources, routines, and replication. In Resource-
Based and Evolutionary Theories of the Firm,
Montgomery C (ed). Kluwer: Norwell, MA; 147-178.

Winter SG. 2000. The satisficing principle in capability
learning. Strategic Management Journal 21(10-11):
981-996.

Winter SG, Szulanski G. 2001. Replication as strategy.
Organization Science 12(6): 730-743.

Zollo M. 1998. Knowledge codification, process rou-
tinization and the development of organizational capa-
bilities: post-acquisition integration in the U.S. bank-
ing industry. Doctoral dissertation, University of Penn-
sylvania, Philadelphia, PA.

Zollo M, Winter SG. 2002. Deliberate learning and
the evolution of dynamic capabilities. Organization
Science 13(3): 339-351.

Zott C. 2002. Dynamic capabilities and the emergence of
intra-industry differential firm performance: insights
from a simulation study. Working paper, INSEAD.

Strat. Mgmt. J., 24: 997-1010 (2003)

Reproduced with permission of the copyright:-owner. Further reproduction prohibited without permissionyyanny.manaraa.com



