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A long tradition of organizational literature has separated a firm’s activities into
two distinct realms of exploration and exploitation (March and Simon, 1958;
Lawrence and Lorsch, 1967; Duncan, 1976; Mintzberg and McHugh, 1985). On
the one hand, exploration encompasses behavior that increases the variance of
organizational activity. As a result, its returns are often uncertain and distant in
time. Exploration is ‘the pursuit of knowledge, of things that might come to be
known' (Levinthal and March, 1993, p. 105). On the other hand, exploitation
encompasses behavior that increases the mean of organizational activity. As a result,
its returns are more predictable and proximate in time (March, 1991). Exploitation
is 'the use and development of things already known' (Levinthal and March,
1993, p. 105).!

Exploration and exploitation are particularly apt for describing different types
of innovation activities, and their appropriate integration presents a consistent
dilemma for innovating organizations (O’Reilly and Tushman, 2004). For instance,
a typical product development strategy is likely to include exploratory projects that
explore entirely new product categories as well as exploitative projects that target

'Consistent with the theoretical literature, the terms exploration and exploitation are used in this
chapter o delineate specific types of actwities. In empirical studies, exploration and exploitation are often
deseribed using outcome measures such as new product introductions or patents granted. [n contrast,
we focus on acuvities, in order (0 avoid rautological arguments and to enable a prion identification.

For instance, exploitation versus exploration activities can be characterized as local versus nonlocal
technology search behavior, and are not determined by the particular outcomes of search.
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neremental improvements (Kadla and Chen, 2006, 2008). Civen the significance
it these decisions for the entire organization and their long-term implications, an
‘nereasing stream of studies in the innovation literature has started 1o examine how
to manage these two strategies cifectively.

Several studies on technology and innovation have shown that innovative hirms
nften use some combination of exploration and exploitation. Consequently, balance
of the two approaches has emerged as one of the key concepts of organizational
success (Tushman and O'Reilly, 1996; Katila and Ahuja, 2002; He and Wong,
2004; Laursen and Salter, 2006). Much research has argued that some degree of
balance is necessary for firm survival and success: for example, scholars from a
wide variety of theoretical perspectives including evolutionary (Katila and Ahuja,
2002; Laursen and Salter, 2006), organizational learning (Vermeulen and Barkema,
2001; He and Wong, 2004), organizational theory and structure (Tushman and
O'Reilly, 1996), and resource-based views (Rao and Drazin, 2002); those studying
product innovation, strategy, structural and human resource problems; and those
using a varying set of labels such as old and new (Katila and .Ahuja, 2002), stability
and change (Baden-Fuller and Volberda, 1997), efficiency and flexibility (Adler,
Goldottas, and Levine, 1999), depth and breadth (Katila and Ahuja, 2002; Laursen
and Salter. 2006), evolutionary and revolutionary (Tushman and O'Reilly, 1996),
and exploitation and exploration {He and Wong, 2004).

Despite the significant insights regarding the importance of balancing exploration
and exploitation, several rival interpretations exist on how to implement it. Qur
purpose in this chapter is to review these rival interpretations and synthesize
previous empirical work from each approach. We also introduce an integrative
framework that brings together the separate streams. By moving the discussion
beyond just the eclusive search for balance, the proposed framework also offers
greater clarity on the strategic optons that exist for firms. More specifically, it
proposes that the appropriate innovation strategy for any particular firm depends on
the characteristics of its environment. Firms competing in more stable environments
benefit from sequentially switching between periods of exploration and exploitation
while firms competing in more dynamic environments are required to explore and
cxploit simultaneously.

RivAL INTERPRETATIONS OF BALANCE

Background

The scientific root of balancing exploration and exploitation lies in evolutionary
biology, and is for example documented in Holland's (1975) work on complex
adaptive systems. Models of adaptive systems reveal that they suffer from engaging
in too much of one activity to the exclusion of the other. Exploration without
exploitaton results in experimentation costs without the benefits. Exploitation
without exploration results in suboptimal stable equilibria. Viewing organizations
1s complex adaptive systems. March (1991) imports these concepts into the organ-
‘zations field and argues that organizations have a similar detrimental tendency
to lean towards either extreme. The subsequent proliferation of studies that have
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(rawn upon these themes continues to support their relevance, while stressing the
importance of balance, in particular for innovation (e.g., Katila and Ahuja, 2002;
e and Wong, 2004; Laursen and Salter, 2006).

However, finding the appropriate balance is often difficult for firms to achieve, let
alone maintain. Studies have shown that firms more often tend to lean toward too
much exploitation (Benner and Tushman, 2003; Rosenkopf and Almeida, 2003),
and more infrequently toward too much exploration (Miller and Friesen, 1980;
Nohria and Gulati, 1996). (See also incumbent technology firms such as Dell
and IBM as examples of over-exploiters, and Amazon and Apple as examples of
over-explorers, frequenting the business press.) Longitudinal studies from semi-
conductors and chemicals similarly showcase these extreme tendencies. Sorensen
and Stuart (2000, p. 106) demonstrated that older semiconductor firms in partic-
ular are likely to over-exploit, and subsequently ‘produce innovations that have a
lesser impact on their technological communities than do those of young firms’. In
contrast, and perhaps somewhat more rarely, Ahuja and Katila (2004) documented
the dangers of over-exploration in chemicals firms’ scientific research: ‘At high
levels, exploration tends to drive out exploitation altogether. An organization that
excessively exposes potential innovators to science risks their losing sight of the
ultimate goal of creating useful artifacts’ (p. 891).

Over time, a natural organizational tendency exists towards exploitation, making
the balance point unstable. There are several reasons for this tendency. Evolu-
tionary theory posits that organizations often become grounded in a series of
common routines that favor local search behavior (Stinchcombe, 1965; Helfat,
1994; Stuart and Podolny, 1996). In addition, the rise of prbcess management
practices over the past several decades, such as programs aimed at improving
quality and efficiency metrics, have often come at the cost of exploratory prac-
tices (Benner and Tushman, 2003). Similarly, the common emphasis on short-term
financial performance, in particular in public firms, commonly leads to over-
exploitation (Davis and Stout, 1992; Leonard-Barton, 1992; Christensen, 1997).
For all these reasons, students of organizations and strategy have continued
efforts to increase understanding of the dynamics of exploration and exploita-
tion with the hope that they will lead to improved strategies for balancing the two
sirategies. ;

A review of the empirical literature that follows reveals two distinctly different
conceptual approaches to balance. One approach is based on the notion that
exploration and exploitation occur simultaneously within organizations. This stream
stands aligned with the idea that successful complex adaptive systems must be
able to balance both activities at once. A second approach argues that simultan-
cous balance is difficult, unnatural, and inetficient. [nstead, this stream oifers a
sequential interpretation and posits that the tradeoff between exploration and
exploitation is best overcome by periodically switching attention between them. The
theoretical foundations of this approach can be traced back to studies on paradigm
shifts (Kuhn, 1970; Dosi, 1982) and to the punctuated equilibrium model (Tushman
and Romaneili, 1985), as well as to evolutionary processes of variation, selection, and
retenton (Campbell, 1969). The two approaches will be discussed next, followed by
their integration.
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The sequential approach

Exploranon and exploitation are fundamentally contlicting activities. In fact, several
researchers have questioned whether it is possible for one organization to pursue
both actvides simultaneously (Abernathy, 1978; Porter, 1985; Ghemawat and Costa,
1993). For example, exploration is an inefficient process — the expectation is that
increased variance will not necessarily lead to any positive returns. In contrast,
exploitation is fundamentally efficient. Given these incompatibilities, it is casily
conceivable that an organization that tries to do both at once will succeed in
nerther. In response to this conflict, a set of scholars proposes that organizations
should engage in the two activities sequentially rather than simultaneously in order
to maintain a level of internal consistency. That is, the organization’s innovation
strategy at any point in time should focus either on increasing variety or increasing
efficiency, but not on both. This interpretation of balance is temporal: periods of
exploration should be moderated with periods of exploitation, and vice versa.

Early studies on the sequential approach to innovation can be traced back to the
evolution of scientific paradigms (Kuhn, 1970) and technological trajectories (Dosi,
1982; Utterback, 1994). Subsequent evidence of technology Scurves (Foster, 1986;
Christensen, 1992) can also be conceptualized as sequential periods of exploration
and exploitation. At the beginning of the curve, significant effort and investment is
required to establish a new technology or dominant design (exploration period).
After this period, a dramatic increase in production and efficiency results as the
innovation diffuses (exploitation period). A second inflection point in the Scurve
marks the beginning of the end for that particular paradigm, at which point a new
S-curve often arises, initiating a new period of exploration (Tushman and O’Reilly,
1997).

Ideas on technological paradigm shifts can also be translated into an evo-
lutionary framework that supports the prudence of a sequential approach. In
particular, Tushman and Anderson’s (1986) examination of technological disconti-
nuities offers descriptive reasons for why it may not be necessary or wise for firms to
engage continuously in both exploration and exploitation. By examining patterns
of technological change in multiple industries, the authors demonstrate that indus-
iries evolve through ‘periods of incremental change punctuated by technological
breakthroughs’ (Tushman and Anderson, 1986, p. 439). In other words, industries
zo through periods dominated by exploitation that are interrupted by shorter peri-
ods of exploration. Similarly, Tyre and Orlikowski (1993) showed that technology
evolution is characterized by natural windows of opportunity for significant change
ihat are separated by periods of minor adjustments, and that the most innovative
firms are those that take advantage of both phases: they explore significantly during
windows of opportunity and exploit unceasingly during subsequent periods of minor
adjustment.

Sequential models are also closely related to the processes of variation, selection,
and retention (Campbell, 1969; Nelson and Winter, 1982). [ndeed, the variation-
selection-retenton cycle mirrors that of exploration-exploitation. Exploration serves
the tunctions of increasing vanation and probing the environment to select a
dominant design. Once selected, the design is retained, as well as disseminated and
unproved, through exploitation.
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Several empirical studies also confirm the sequential interpretation of balance.
For instance, Winter and Szulanski (2001) examined sequential balance in their
study of business model innovation and 1ts replication, i.e., the business process
exemplified by McDonalds in whigh a large number of similar outlets are created for
elivering a product or service. Although replication itself'is a process of exploitation,
Winter and Szulanski showed that an exploratory process precedes replication. This
exploration phase involves experimentation leading to the discovery of a successful
business model as well as an understanding of which components of the model are
necessary to replicate. The success of replication strategies is evidenced by the profits
achieved by the number of large corporations that employ them. Another successful
example of a sequential approach is a two-stage product development model of
Pixar Animation Studios. Pixar typically first explores the new technical features of a
movie separately (e.g., through short films, such as Geri’s Game) and then proceeds
to exploit the successful ideas from the experiments in full feature-length films (e.g.,
A Bug's Life).

Although the exploration-to-exploitation periods and transitions are carefully
crafted in the examples described above, there are also situations in which the same
process occurs less as a result of strategic agency and more as a result of institutional
lactors. For instance, in a longitudinal study of Hollywood studio heads, Miller and
Shamsie (2001) examined the relationships between exploration, exploitation, and
executive tenure, and deconstructed the CEO life cycle into three distinct periods.
The earliest period of the life cycle, the learning stage, is marked by a high level
of product line experimentation and relatively modest financial performance. The
second period, the harvest stage, is characterized by decreased experimentation and
high financial performance. The final period, the decline stage, reveals even lower
experimentation and a decline in financial performance. In terms of organizational
learning, these CEOs begin their tenures by exploring different genres, talent, and
procedures followed by exploiting the methods that are successful to the point
where they become stale and outdated. Once they are replaced, the life cycle repeats
itself, and over time a sequential pattern develops.

Another example that illustrates the sequental model in the context of organic
growth is the Intel Corporation. The rise of Intel to its status as the world’s
dominant semiconductor manufacturer corresponded with the tenure of Andy
Grove and his singular focus that led to coevolutionary lock-in with the personal
computer market segment (Burgelman, 2002). Burgelman conceptualized this focus
as strategic exploitation that originated at the top of the organizational hierarchy.
The mantra ‘copy exactly’ coupled with countless incremental improvements to
develop more etficient production were key characteristics of this strategy. However,
as the growth of the PC market slowed and the development of the Internet
expanded, Intel found itself in need of a uansition to more exploration — one of
the reasons it selected Craig Barrett as the next CEO. Grove had successfully led the
firm through a period of exploitation, and Barrett was expected to transition the
company into a new period of exploration. This temporal pattern is characteristic
of the sequential interpretation of balance.

Empirical smdies on inter-organizational resource acquisition such as acquisi-
rions and alliances also provide support for the sequennal model. Vermeulen and
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Barkema (2001) contrasted greentields, ie., newly formed affiliates of a firm, with
acquisitions. The authors argued that when firms create greentfields they are inclined
to impose existing organizational routines and habits on the new subsidiary (that
is, they engage in exploitation). In contrast, the integration of an acquired firm
can lead to organizational conflict that may break the buyer out of its inertial state
(that is, enable exploration). Both simulation and archival analysis revealed that
once a firm has used acquisitions as a dominant method of expansion for some
time, it becomes increasingly likely to use greenfields for its next expansion. Once
the switch to greenfield expansions has been made, the firm will continue to utilize
them for a period until it switches back to acquisitions. Over time, a clear pattern
forms that follows the sequential approach. Similarly, Puranam et al (2006) showed
how successful buyers used a sequential model that clearly separated periods of
cxploration from periods of exploitation when they integrated acquisitions.

Empirical studies on alliances also confirm the sequential pattern. In a longitu-
dinal study of strategic alliances in biotechnology, Rothaermel and Deeds (2004)
modeled a product development path that proceeds from exploration to exploita-
tion. They found that research alliances dominate early parts of the product life
ycle (exploration phase) whereas commercialization alliances are more common
later in the life cycle (exploitation phase). A key finding was that new ventures that
followed a sequential exploration-exploitation alliance strategy introduced more
products than those following other types of strategies.

Taken together, several empirical studies that have focused on a wide range of
organic and inter-firm resource development activities support a sequential balance
of exploration and exploitation. Early development of a new technology, business,
or product is often characterized by a phase of significant exploration, followed
by a tocused period of exploitation. In addition, multiple mechanisms influence
the tranvition between the two phases. Executive tenure and control can lead the
lirm through distinct phases, for example. In addition to these descriptive findings,
normaave findings demonstrate that some firms are successful precisely because
they seque naally switch attention between exploration and exploitation. Table 6.1
summarnizes several recent studies that have documented a sequential pattern,

The simultaneous approach

Despute the significant advances in understanding the sequential approach, another
sream ot literature provides equally strong support for a simultaneous model of
halancing exploration and exploitation. In line with adaptive systems research, this
wream of  studies has approached exploration and exploitation as activities that
teinforce etach other and so must occur simultaneously. The concept of mutual
learning, 1n which both the individual beliefs and the organizational code converge
over ume, is one of the fundamental features of the March (1991) model. March
linds that . chieving optimal organizational learning requires an appropnate balance
of mutual leamning rates.

Several studies on product innovation have similarly provided support for the
sunultanecus balance between exploration and exploitation (e.g., Katila and Ahuja,
2002; Laursen and Salter, 2006). For instance, in a longitudinal study of new product
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development in 124 robotics firms, Katila and Ahuja (2002) found a significant
interaction effect between deep exploitation and wide exploration of technologies,
indicating that at least some firms were able to engage in both approaches at
the same time. Their results also provided evidence that firms that simultaneously
pursue both approaches, rather than those that engage in either approach alone,
are more innovative. That is, robotics firms that introduce the most new products
do so by leveraging a combination of new and existing technology resources,
rather than relying on new resources alone. Similarly, a recent study of corporate
venture units showed that those following a simultaneous approach, which gave
dual importance to both using existing capabilities and to building new capabilities,
innovated more (Hill and Birkinshaw, 2006).

Danneels (2002) also looked at the dynamics of product innovation to better
understand the roles of exploration and exploitation. This study defined the
development of new products that draw on existing competencies as exploitation and
those that require competencies that the firm does not yet have as exploration. Using
field study results, he developed a 2 x 2 typology that further delineated exploration
and exploitation by examining competencies both in terms of technology and
customers. Pure exploration takes place when both technological and customer
competencies are new to the firm, pure exploitation when both already exist in
the firm. Case studies of high-tech B2B firms revealed that much new product
development takes place in the remaining two quadrants outside of either pure
form. In each of these quadrants, either technological or customer competence
for the new product already exists in the firm but the other does not. These
cases result in the firm leveraging the existing competence and combining it with
the new competence. More simply stated, the firm is simultaneously exploiting
its existing technologies (or customers) to explore a new customer market (or
technology). This process closely resembles the recombinatory process that takes
place in ‘technology brokering’, in which old knowledge is applied to new uses to
create superior designs (Hargadon and Sutton, 1997).

The above papers on simultaneous balance all emphasize organic development
of resources. Other work has also demonstrated the significance of the model in the
context of inter-organizational resource acquisition. Research on acquisitions, for
example, has been particularly influential. Karim and Mitchell (2000) focused on
acquisitions in the medical sector as a vehicle to extend existing resources and to
obtain new ones. They suggested two contrasting roles for acquisitions: acquisitions
can deepen existing resource bases (path-dependent change, i.e., exploitation) and
they can move the firm to new areas that require substantially different resources
(path-breaking change, i.e., exploration). Their data support both types of change:
acquiring firms deepen existing resources by retaining target firm product lines that
are similar to their own, while, at the same time, extend into new areas by retaining
target firm medical categories that are distinct from their own. Ahuja and Katila
(2001) similarly showed that successful buyers in the chemicals industry balance
exploration and exploitation by acquiring target firms that are somewhat related
but not too similar. Finally, in line with March’s (1991) model, Karim and Mitchell
(2000) suggested that in successful acquisitions both the buyer and the target learn
from each other, thus supporting the simultaneous interpretation of balance.
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[laken together, several empirical studies reviewed above, both from organic and
imter-organizational perspectives, provide significant support for a simultaneous
model of balance. The authors show that a simultaneous balance of exploration and
exploitation may be difficult to implement, but often produces beneticial results.
For example, the findings showed that some firms are able to explore and exploit
simultaneously, and those that did so introduced new products more frequently,
adapted to rapidly changing environments more swiftly, and created more value
through acquisitions. The main insight of this set of studies is that exploration
and exploitation need not always be competing activities, but can and should be
complementary. Table 6.2 summarizes recent studies that document a simultaneous
pattern.

TOWARD AN INTEGRATIVE FRAMEWORK

Balancing the dual processes of exploration and exploitation is a constant struggle
for firms and their managers. As a result, innovation researchers across a wide
variety of theoretical disciplines and empirical focuses have offered insights on the
subject. The above review of the current literature shows that these interpretations
can be categorized into two approaches: simultaneous and sequential. Given these
rival interpretations, several new questions arise. One is how to reconcile the two
approaches, which are based on fundamentally different theoretical perspectives
on balance. Another question is how to resolve empirical findings that offer
support for both interpretations and show that both approaches can support
and stimulate innovation. Third, it is unclear which types of challenges underlie
the successful implementation of each approach. Simultaneous and sequential
approaches demonstrate different prescriptions for stimulating innovation, and are
likely to present distinct managerial challenges as well. In this section, we propose a
framework that begins to integrate the two approaches.

Integrated model of balance

One approach to resolving an apparent contradiction between simultaneous and
sequential approaches is to take into account that organizations face a spectrum of
different competitive environments. Since early contingency theory, scholars have
pointed out that successful organizations create a fit with their environmental con-
ditions (Lawrence and Lorsch, 1967; Thompson, 1967). For example, the strategies
needed to succeed in ‘high-velocity’ markets (Brown and Eisenhardt, 1998) differ
from those required in more stable environments. Although several environmental
characteristics are likely to be significant for balance, in this chapter we differentiate
between two types of environments, stable and dynamic, because of their significance
lor innovation activities. More stable environments have lengthy production cycles
and follow clear technological trends whereas demands for successful innovation are
likely to change rapidly and in more unpredictable ways in dynamic environments.
First, several arguments support the idea that the simultaneous approach is
more appropriate in dynamic environments. In landscapes where conditions are
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constantly changing, it is vital that firms simultaneously explore and exploit. One
major implication of managing under these conditions is that careful, long-term
strategic planning is less effective. Instead, firms must continually explore for new
opportunities, and be prepared to exploit them as they arise. Firms competing in
more dynamic markets do not have time to switch from exploration to exploitation
mode because the window of opportunity is often very short. Thus, the best
strategy for firms facing highly dynamic environments is to engage in simultaneous
exploration and exploitation.

Comparatively, in more stable, established environments, firms are afforded
the luxury of sequential switching. Industries such as cement and airlines analyzed
by Tushman and Anderson (1986) are characterized by significant periods of stability
before being punctuated by major change. Given these features, firms are able to
predict more accurately environmental conditions and their evolution, and can
concentrate on either exploration or exploitation depending on the environmental
state.

Our analysis of empirical studies described above and summarized in Tables 6.1
and 6.2 provide support for this integrative model. Studies that emphasized the
simultaneous approach typically include firms in more dynamic, technology-based
industries. Firms analyzed by Brown and Eisenhardt (1997), Katila and Ahuja (2002),
and Danneels (2002) competed in information technology, robetics, and B2B prod-
ucts, respectively. Similarly, Karim and Mitchell (2000) focused on medical sector
product lines in which new, competing devices were steadily being generated by a
wide array of firms. In contrast, studies that provided support for a more sequential
approach focused on more stable industries such as cement, airlines, and minicom-
puters (Tushman and Anderson, 1986). Each of these industries is characterized
by long and predictable product technology life cycles, and by conditions that are
relatively stable with the rare exception of disruption events. Other industries that
offer support for a sequential approach range from semiconductors (Burgelman,
2002) to feature films (Miller and Shamsie, 2001). In each case, firms engage in
lengthy periods of exploitation equated with high performance, and only shift to
an exploration phase when the industry is in search of a new dominant design.
For example, Intel made famous the predictable speed of technological advance in
semiconductors (Moore’s Law).

Although the studies reviewed above show clear support for the environmen-
tal contingency model, several recent studies have also proposed an alternative
approach to integrate the simultaneous and sequential approaches. Rather than
posit the two approaches as competing alternatives, these studies argue for an ‘open
source’ model where firms do not need to make a choice between exploration and
exploitation, but can pursue both simultaneously, mainly by ‘outsourcing’ explo-
ration (e.g., Laursen and Salter, 2006). For example Katila (2002) demonstrated
how new product innovators explore externally created knowledge while simul-
taneously exploiting their internal knowledge. In this view, firms can explore and
exploit sequentially, as long as the organization is able to effectively use others’
'simultaneous’ exploration. Other authors have proposed similar solutions where
exploration and exploitation occur simultaneously but are structurally (rather
than temporally) separated or where the organizational context is simultaneously
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supportive for both exploration and exploitation (Gibson and Birkinshaw, 2004).
These integrative models provide intriguing avenues for future work, and further
emphasize the importance of integrating the two approaches.

Implementation challenges

In addition to new solutions to resolving the tension between exploration and
exploitation, several open questions also remain about implementation. The sequen-
tial approach has emphasized the processes of variation, selection, and retention
that enable organizations to evolve into an efficient form. Furthering the biolog-
ical analogy, those firms that are unable to evolve or adapt are naturally-selected
out. However, the same adaptive mechanisms that increase environmental Gt put
high performing incumbents at risk when faced with sudden changes in the land-
scape (Christensen, 1997). In related terms, adaptive processes refine exploitation
faster than exploration (March, 1991). This imbalance is further magnified in more
stable environments where firms face greater inertial pressures that result from
the establishment of organizational routines (Stinchcombe, 1965) and institution-
alization (Meyer and Rowan, 1977). Thus, due to this skew towards exploitation,
the fundamental source of imbalance in the sequential approach is maladaptation.
As a result, most innovation studies have focused on examining how to increase
exploratory activity and improve its outcomes (e.g., Leonard-Barton, 1992; Ahuja
and Lampert, 2001; Rosenkopf and Nerkar, 2001).

In contrast, the simultaneous approach to balance is subject to being at a
dissipative equilibrium (Brown and Eisenhardt, 1998). Therefore, the fundamental
source of imbalance for firms is a tendency to slip either into too much exploration
or too much exploitation. But with some exceptions (Gersick, 1991: Brown and
Eisenhardt, 1998; Ahuja and Katila, 2004), few empirical studies have discussed the
case of over-exploration. Instead, the majority of proposed solutions are part of the
same research stream that treats too much exploitation as the main problem and
increased exploration as the lofty goal.

To summarize, the sequential approach tends to adapt towards too much exploita-
tion while the simultaneous approach is subject to dissipative equilibrium that can
easily destabilize in either direction. However, the majority of the innovation studies
have focused on only one side of the solution - namely, improving mechanisms
for exploration — even though under-exploitation may provide equally important
challenges.

Discussion

Early work on organizations established the fundamental organizational tenden-
cies towards path-dependent behavior. Our subsequent understanding of the
tradeoffs between exploration and exploitation highlighted the dangers of such
path-dependent tendencies and the desirability of balancing the two activities, es-
pecially in the context of innovation. This chapter reviewed the current innovation
literature on exploration-exploitation balance. Although both concepts are heav-
ily cited in the literature, the meaning of their balance is often ambiguous and
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multifaceted. In trying to uncover the concept, we reviewed in detail the modes of
activity being considered, the types of knowledge that are created and utilized, and
the methods of managerial behavior employed. Our review revealed rival interpreta-
tions of balance and called for an integrative framework that is more specific about
the terms and activities being discussed.

Our review illustrated empirical studies supporting both a simultaneous and a
sequential approach to balancing exploration and exploitation. The simultaneous
approach, following a complexity theory foundation, advocates organizations engag-
ing in both activities at the same time. Although subject to unstable equilibrium,
a balance that enables complementarities between exploration and exploitation
has proven beneficial. The sequential approach, following an evolutionary theory
foundation, advocates organizations alternating between each activity in turn. In this
approach the challenge is to avoid the pitfall of a stable but unbalanced equilibrium
towards too much exploitation. Based on features of environmental turbulence, a
framework was proposed to reconcile these two interpretations in which the simul-
taneous approach performs better in dynamic environments and the sequential
approach in stable environments.

Our review of the balance literature also reveals two main avenues for future
research. First, studies of innovation have almost uniformly made the assumption
that more exploration is better. Few empirical investigations have been directed
at the problem of over-exploration, and, even fewer, to better understanding
effective exploitation. However, our discussion on the dissipative equilibrium that
characterizes simultaneous balance indicates that firms are just as likely to err in
one direction as in the other. More empirical studies of entrepreneurial firms in
emerging industries and more studies on effective exploitation by incumbent firms
are fruitful directions for future work.

Second, we need to better understand the relationship between the simultaneous
and sequential approaches. The first integrative framework proposed in this paper
couples each approach with a particular type of environment. However, there
is an opportunity to conceptualize environments in a more realistic manner, as
continuous rather than as binary states, and to determine the point at which
one approach outperforms the other. In addition, our framework mirrors current
organization theory in that it assumes for the most part that environments are
exogenous and unchanging. In reality, organizations do not compete under constant
conditions, and do impact their environments. In fact, they are likely to consciously
attempt to change the competitive landscape in their favor, and to interact across
increasingly permeable organizational boundaries (e.g., Katila and Chen, 2006,
2008; Laursen and Salter, 2006). One hypothesis is that leading firms in emergent
industries attempt to manage the uncertainty by making the environment more
stable as it matures (Thompson, 1967). As a result, they are also able to move from
a simultaneous approach to a sequential one that may be easier to manage because
it demands focus on only one activity at a time and avoidance of maladaptation in
only one direction. A related issue that could be examined in more detail in future
work is the effects of different types of environments, such as how environmental
complexity and munificence affect the choice of innovation strategies (e.g., Katila
and Shane, 2005).
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