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ABSTRACT

The conceptual dichotomy between exploration and exploitation has gained much academic attention in inno-
vation management studies ever since March (1991) identified and examined the importance of this distinction
and its consequences for organisations. A systematic literature review surrounding this dichotomy, perusing its
postulations, was conducted and our findings indicate that the rationale for separating exploration and exploi-
tation is questionable and not really grounded in the extant empirical evidence. Exploration and exploitation,
either as theoretical concepts or managerial activities, may, in fact, be inextricable from one another within the
context of managing innovation related activities. This view challenges the status of the assumed dichotomy and
suggests that this notional separation may be unhelpful in guiding practices and conceptualisation in innovation
management. Accordingly, accepting exploration and exploitation to be essentially intertwined and inseparable
can lead to the development of a more comprehensive and inclusive framework for understanding how processes
of innovation may be better managed. Our intention is to spark the search for further empirical evidence on the
actual practical implementation of exploration and exploitation, looking into alternative explanations, including
the use of the dichotomy as end outcomes rather than formative activities, and what this means for recon-

ceptualising innovation management processes.

1. Introduction

In academic research specific to managing innovation in organisa-
tions, one of the highly-cited conceptual distinctions employed in the
extant literature is the exploration/exploitation dichotomy proposed by
March (1991). Pursuant to this vastly influential conceptual distinction
(March, 1991, p. 71), exploration is associated with terms such as
“search, variation, risk-taking, experimentation, play, flexibility, discovery
and innovation”, while exploitation is described in terms of “refinement,
choice, production, efficiency, selection, implementation and execution.”
March (1991) has postulated that both concepts are vital to an organi-
sation's survival even though they inevitably compete for scarce
organisational resources. Consequently, difficult organisational de-
cisions regarding the prioritising of exploration or exploitation have
always to be made in relation to the management of innovation.

Despite this dichotomy being widely accepted and used in business
and management studies, and especially in the innovation management
literature, existing reviews (Almahendra and Ambos, 2015; Lavie et al.,
2010; Gupta et al., 2006) have pointed out ambiguities associated with
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this dichotomy and the mechanisms, antecedents and consequences of
treating exploration and exploitation as distinct organisational activ-
ities. Additionally, besides the problematic nature of this distinction
between exploration and exploitation, findings from studies in innova-
tion management are not easily translatable into managerial practices in
conjunction with theoretical constructs from other disciplines (Tidd,
2001). Given the widespread adoption of this dichotomy in innovation
management, a critical appraisal of the ambiguities associated with its
conceptual application can help shed some light on whether such a
distinction is justifiable, and how it might possibly relate to managerial
practices as well as the research opportunities it offers. Specifically,
problems associated with viewing exploration and exploitation as two
separate and distinct constructs are related to the difficulties of identi-
fying specific organisational activities as ‘purely’ attributable to either
of these concepts and how the two co-exist in innovation processes. We
note that such much-needed appraisal is currently missing in innovation
management studies.

To provide further clarification on these points, this paper system-
atically reviews current studies on exploration and exploitation in the
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context of innovation management, paying close attention to the theo-
retical foundation and the quality of empirical evidence supporting the
validity of this dichotomous distinction. Innovation management was
selected as the research context for the dichotomy because exploration
and exploitation appear to be more ‘tangible’ constructs in the extant
literature. Compared to disciplines such as organisational learning or
strategic management, innovation outcomes are usually easier to iden-
tify as they often manifest themselves in the form of new (or improved)
products, processes, or services.

Specifically, the contention of this paper is that if the distinction
between exploration and exploitation as opposing constructs is not
adequately validated by empirical data (i.e., no clear distinction found
in managerial practices), the well-accepted dichotomy should be
considered questionable even though it may serve as a theoretically
convenient one, and not a material fact. In this sense, it is not always
appreciated that most theories and conceptualisations, particularly in
social sciences, are underpinned by philosophical assumptions that
remain unexamined; a situation that has prompted Alvesson and Sand-
berg (2011, p. 35) to urge the need for more critical examination of such
underlying assumptions in management science. While there are some
existing critical reviews of theories and conceptualisations in, for
example, the theory of agency (e.g., Hunt [Il and Hogler, 1990; Worsham
et al., 1997) and the resource-based view (for example, Kraaijenbrink
etal., 2010; Priem and Butler, 2001), it is surprising that March's (1991)
proposition regarding the dichotomy between exploration and exploi-
tation has not been subjected to similar scrutiny. This review, therefore,
attempts to provide a critical assessment of the validity of the explora-
tion/exploitation dichotomy by examining the assumptions underlying
these constructs and attempting to establish whether the assumed di-
chotomy is sustainable with tangible empirical evidence or is something
merely taken for granted in the context of innovation management.
Consequently, the paper will address three review questions:

e Review question 1: How has the dichotomy between exploration and
exploitation, and its underlying assumptions, manifested itself in
studies into innovation management as a theoretical construct?
Review question 2: What are the main perspectives of exploration
and exploitation in innovation management studies, and do any of
these perspectives question the separation of these concepts?
Review question 3: Do studies into innovation management provide
any tangible evidence that justifies the dichotomy between explo-
ration and exploitation as distinct and separate organisational ac-
tivities specific to the managing of innovation?

By seeking answers to these questions through a systematic literature
review, this paper makes a two-fold contribution to scholarly knowl-
edge. First, it takes the dichotomy as an assumption and examines its
validity. This departs from its dominant usage and provides a critical
assessment of the original proposition made by March (1991). It con-
tributes to the academic debate by helping to clarify the validity of the
distinction and hence its ramifications for managing exploration and
exploitation. Second, this review contributes to studies into innovation
management, especially to theoretical frameworks that rely on this di-
chotomy. It provides an overview of the studies in innovation manage-
ment that have used the dichotomy to inform their empirical study and,
consequently, outlines which extensions have been put forward by such
studies. This will support researchers in making an informed decision
about using the dichotomy or related conceptualisations for empirical
studies. Thus, this review will not only add a comprehensive appraisal of
the dichotomy between exploration and exploitation in the context of
innovation management but also contributes to theory building in the
domain of innovation management.

The paper proceeds as follows. In the next section, a description of
the origins for exploration and exploitation will be discussed, beginning
with March's (1991) seminal paper and its subsequent usage in man-
agement literature. This is followed by an examination of assumptions
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underlying the two concepts. The methodology for the review will then
be presented, with details about the search and selection of papers. We
then present the findings of our appraisal, with a discussion related to
the research questions. The paper ends with some remarks about the
validity of the dichotomy, a substantive agenda for further research and
implications for practice.

2. Revisiting the dichotomy of exploration and exploitation

The idea that exploration and exploitation could be understood as
distinct, separate and purposeful organisational activities did not draw
much attention until March explicitly made this distinction in his paper
(Schulze, 2009, p. 5). Since then, the conceptualisation of this di-
chotomy has been widely used as a theoretical foundation for organ-
isational studies, not limited to organisational learning, where the
notion was first proposed. Hence, before proceeding with discussions
based on the review questions, the conceptualisation of exploration and
exploitation in the seminal paper of March (1991) is first looked at,
including critical notes by others and assumptions related to the di-
chotomy that further justifies the stance of this review.

2.1. Conceptualisation from March (1991)

Referring to adaptive processes, March (1991, p. 71) pointed out that
organisations make implicit and explicit choices between exploration
and exploitation due to distinctive returns these activities bring and
processes for allocating required resources. To further justify his con-
ceptualisation, March (1991, p. 72) referred to four different strands of
study, namely 1) rational models of choice, 2) theories of limited ra-
tionality, 3) generic approaches to organisational learning, and 4)
evolutionary models of organisations. He pointed out that choices be-
tween these two opposing activities are exhibited in the refinement of
extant technologies and forming new ones that align with organisational
learning outcomes. By linking exploration and exploitation to these
theories, March (1991) conceptually demonstrated that a trade-off was
necessary because of the inevitable tension between these activities.
This thinking is then demonstrated based on two models building on
organisational adaptation. The first is a model of mutual learning, in
which short- versus long-term consideration as well as individual and
collective knowledge development was examined. The second model
looks at competitive ecologies and summarised the actions individual
companies may take to achieve different competitive positions. Corre-
spondingly March's (1991) work focuses primarily on the inevitable
trade-off between exploration and exploitation rather than justifying
their segregation.

Note that the approach March (1991) adopted was theoretical
modelling and simulation, which was not underpinned by empirical data
of any kind. Exploration and exploitation can be regarded as learning
activities or processes if the analysis is internal to an organisation, as
captured in his first model. In his second model, the focus is on external
influences on an organisation that may involve environmental changes
and competition; this appears more appropriate for setting strategic
goals. According to Almahendra and Ambos (2015, p. 24), successive
studies also failed to provide empirical support for his two simulation
models. Furthermore, the differences in definition for exploration and
exploitation are also related to the level of analysis in his models, i.e.,
internally-oriented processes for exploitation and externally-oriented
processes for exploration. In this respect, Schulze (2009, p. 10) re-
marks that different models for managing exploration and exploitation
in innovation have been proposed for the distinct levels of study, though
empirical outcomes still seem somewhat conflicting. The distinct levels
of analysis in March's (1991) original proposition, the noted lack of
empirical support and the conflicting nature of evidence by others may
lead to confusion and ambiguity in understanding and conceptualising
exploration and exploitation as different activities if employed differ-
ently in empirical studies.
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2.2. Some notes on March (1991)

To understand better the theoretical foundations for exploration and
exploitation as different activities for the first review question that will
be examined in the systematic review, a closer examination of references
that March (1991) relied upon to develop his dichotomy shows that the
separation between exploration and exploitation seems to emerge from
several disciplines, including economics, sociology, adaptive processes,
business change and computing science. A case in point is a study by
Kuran (1988) on conservatism in sociology that points to the need to
balance protecting expectations and adapting to new environmental
conditions, similar to exploiting current knowledge or searching for new
alternatives. In March's (1991) list of references, there are also studies
on managers' behaviour in making choices (e.g., Kahneman and Tver-
sky, 1979; Radner and Rothschild, 1975); the conflict that exists for
decisions here is between certainty and uncertainty, which, according to
March (1991, p. 85) is the basis for differences regarding outcomes of
exploitation and exploration respectively. Consequently, the notion of
exploration and exploitation has been discussed implicitly in different
domains until March made the conceptualisation more explicit in the
context of management studies; also, it implies that March's distinction
between exploration and exploitation was not entirely new or unique.

In addition to thoughts embedded in the theoretical foundations of
March (1991), the idea also is not entirely new in studies related to
innovation. For example, some studies have conceptualised exploration
and exploitation as related phases of the same process. In the model from
Johnson and Jones (1957, p. 55), exploration appears as the first phase
of new product development, whereas exploitation is mentioned in the
test-marketing phase. Differently, Tatum's (1987) study on innovation in
construction firms suggests that exploration and exploitation occur
within the same stage; the activities of experimentation and refinement
are deemed to happen simultaneously. These two papers provide some
additional ways of looking at exploration and exploitation that are
different from March's (1991) interpretation; they also support the
notion that March's distinction between exploration and exploitation
was not entirely new or unique.

2.3. Alternative views on March (1991)

To address the second review question, alternative views on the di-
chotomy could be sourced from evolutionary models for organisations
that are later proposed. Some wording for how the activities associated
with are defined by March (1991, p. 71), particularly the terms ‘search’,
‘variation’ and ‘selection’ suggest an influence of the simplified
Darwinian model by Campbell (1969), used in business and manage-
ment studies. Based on the discussion of adaptation in evolutionary
theories, Dekkers (2005, pp. 154-155) offers a different view on the
dichotomy. He argues that the current conceptualisation of exploration
and exploitation differs from an evolutionary model for organisations in
three ways. First, he considers exploration and exploitation as an
expression of evolvability and sustained fitness (see Kauffman (1993, p.
95) for further description), which are exerted simultaneously, rather
than as distinct internal processes. Second, even though exploration and
evolvability improve organisations' fitness, they are not exactly similar
in the evolutionary process. Last, exploitation can be considered a more
limited concept for selection processes when interpreted simply as
organisational input and output. Therefore, a more precise con-
ceptualisation of exploration and exploitation may be needed to be
consistent with generic evolutionary models for organisations, thus
posing a challenge to the dichotomy as response to the second review
question.

Furthermore, in the vein of managing innovation, the original defi-
nition of exploration and exploitation could be regarded as problematic.
For example, Drucker (1985, p. 67) pointed out the constant tension
between the need for certainty in decision making and the inevitable
uncertainty of outcomes concerning innovation. This means that
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managing innovation related activities would always be associated with
uncertainty. According to March (1991, p. 85), exploration is associated
with uncertain outcomes, while exploitation is more likely to produce
more precisely-defined results. In addressing this matter, Drucker (1985,
p. 72) argues that successful innovation results from an accumulation of
simple and focused experimental activities guided by a systematic
management discipline. This implies that although an activity may seem
to be exploration, it could still incorporate (sequences of) activities that
are considered exploitation, blurring the distinction between the two,
again challenging the dichotomy.

Consequently, considering limitations of the ‘trade-off’ stated in
March (1991), studies have introduced the idea of ambidexterity in
searching for a new way to manage exploration and exploitation, which
is another alternative view on the dichotomy. In the context of business
and management studies, the term ambidexterity generally refers to
organisations that can do two things simultaneously but without losing
the quality of each one. Linking this definition with how organisations
could survive in the increasingly intensive competition, Duncan (1976,
p. 180) made the first attempt to introduce the concept of ‘ambidextrous
organisations’ into business and management studies. However, it was
not until March's (1991) contribution on the topic of exploration and
exploitation that any serious effort was made to investigate the concept
of ambidexterity; Tushman and O'Reilly (1996) is one of the first at-
tempts to link exploring and exploiting with ambidextrous organisa-
tions. In their later works (O'Reilly and Tushman, 2004, 2011, 2013) an
explicit link was made between the dichotomy and ambidexterity.
Following these thoughts, organisational ambidexterity has been widely
studied, calling for organisations to be ambidextrous through appro-
priately managing the tension between exploration and exploitation.
This also inspired this study to further examine the use of ambidexterity
in the context of innovation management, according to our second re-
view question.

2.4. Examining key assumptions

Furthermore, it appears that the assumptions underlying the two
constructs have been rarely examined. In this respect, the critical so-
ciologist Alvin Gouldner (1971), in what is now considered a classic,
already stated that social science could never achieve complete objec-
tivity in its analyses. In this vein, there is a pressing need for social
scientists to strive to understand the social and psychological sources of
their own biases, including premises. For Gouldner (1971, p. 29),
theoretical conceptualisation often entails two sets of assumptions: (i)
postulations, which are explicitly formulated, and (ii) background as-
sumptions that are embedded in postulations and thus usually receive
less research attention. Based on the definition of background assump-
tions, domain assumptions are defined as those applied in a specific
context of a study that is narrower in scope. In the context of forming
theory, postulations, background and domain assumptions are an
additional cycle of study; in Fig. 1, this is depicted as an adaptation to
the revised empirical cycle of de Groot by Wagenmakers et al. (2018, p.
423). In this adapted cycle, literature reviews, particularly protocol-
driven ones, evaluate evidence and findings from empirical studies,
following the thoughts of Steenhuis et al. (2022, p. 82). Examples of
protocol-driven literature reviews are the systematic reviews with the
meta-analysis by Fourné et al. (2019), Shi et al. (2020) and Wenke et al.
(2021), albeit they restrict themselves to evaluating aggregated evi-
dence for estimating correlations and do not challenge the dichotomy.
Both empirical studies and literature reviews may lead to extensions and
propositions as a creative process that informs tentative theories that
can be tested.

In addition, postulations and assumptions have informed tentative
theory. In our case, the dichotomy of exploration and exploitation
posited by March (1991) is the tentative theory, informed by postula-
tions in his writing; we will come back to these postulations in the next
paragraph. It also is possible to review evidence collected by literature
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Fig. 1. Assumptions and the revised empirical cycle of de Groot.

reviews to appraise how postulations and assumptions have been used.
Fig. 1 shows that postulations and assumptions can be extracted during
literature reviews and serve as input for studies investigating under
which conditions postulations and assumptions hold (arrow represent-
ing this relationship between ‘postulations and assumptions’ and ‘pre-
dictions and hypotheses’). Such investigations complement studies that
build on hypotheses derived from tentative theories. Furthermore, the
figure positions the purpose of this paper — examining the postulations
and assumptions for the dichotomy through a systematic literature re-
view, i.e., the arrow between ‘aggregation through literature reviews’
and ‘postulations and assumptions.’

As starting point for the literature review, an examination of March
(1991) in detail reveals that six key statements can be extracted and
recognised as postulations because these are explicitly formulated.
These are: P1) keywords that are associated with exploration and
exploitation, P2) maintaining an appropriate balance between explo-
ration and exploitation is a primary factor in a system's survival and
prosperity, P3) exploration and exploitation will compete for resources,
P4) organisations will make choices, either explicitly or implicitly, about
exploration and exploitation, P5) the essence and returns of exploration
and exploitation are different, and P6) increasing exploitation and
reducing exploration make adaptive process potentially self-destructive;
these postulations are shown in Table 1.

For background assumptions, this study discerned one being that
‘exploration and exploitation are purposefully separated activities.” This
background assumption is identified based on arguments such as that
these two concepts are assumed to be distinct in terms of process or
strategy and essentially to be presenting conflicting priorities for firms.
Since March did not delve into why this distinction between exploration
and exploitation was necessary and inevitable, there is a need to ask
whether this presumed dichotomy holds sufficient validity for
advancing scholarly knowledge for innovation management. Accord-
ingly, central to our aim in this study is challenging this domain
assumption for innovation management, with the intention to see
whether there is any evidence, theoretically or empirically, that explo-
ration and exploitation are purposefully separated innovation activities
in practice. This aim is motivated by the fact that though alternative
thinking exists beyond the ‘classic paper’ of March (1991) there still lack
critical studies that examine exploration and exploitation in its roots, i.
e., the assumptions sustaining the dichotomy.

Table 1

Postulations from March (1991).
Code Statements from March (1991) Page
P1 e Exploration: search, variation, risk taking, experimentation, play,  p.71

flexibility, discovery, innovation.

Exploitation: refinement, choice production, efficiency,

selection, implementation, execution.

Maintaining an appropriate balance between exploration and p-71
exploitation is primary factor in system survival and prosperity.

Both exploration and exploitation are essential for organisations,  p. 71
but they compete for scarce resources.

Organisations will make choice of exploration and exploitation p.71
Implicit choices are buried in many features of organisational

forms and customs.

Explicit choices are found in calculated decisions about

alternative investments and competitive strategies.

Essence of exploitation is refinement and extension of existing p- 85
competences, technologies and paradigms. Its returns are

positive, proximate and predictable.

Essence of exploration is experimentation with new alternatives.

Its returns are uncertain, distant and often negative.

Increasing exploitation and reducing exploration make adaptive  p.73
process potentially self-destructive.

P2

P3

P4

P5

P6

3. Design of review methodology

Since the purpose is to study the dichotomy of exploration and
exploitation in the context of innovation management, the meaning of
innovation management is clarified first. Innovation management is
defined here following Trott's (2005, p. 15) and OECD's (2018, p. 20)
definitions:

‘Innovation is the management of all the activities involved in the
process of idea generation, technology development, manufacturing
and marketing of a new or improved product, service or process (or a
combination thereof) that differs from the unit's previous products or
processes and that has been made available to potential users
(product or service) or brought into use by the unit (process).’

This definition reflects that marketing of products or services, stra-
tegic management and human resource management may all be
affecting the outcome of innovation in terms of product, process or
service.

To question the validity of the dichotomy exploration and exploita-
tion, this paper adopts a systematic approach to appraising literature
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that includes replicable, scientific and transparent processes, providing
as a complete list as possible of all studies relevant to addressing specific
questions in a balanced and unbiased manner (Cronin et al., 2008;
Nightingale, 2009; Tranfield et al., 2003). After setting the scope and
context of this review, appropriate keywords and search terms were
determined. A Boolean expression for retrieving relevant papers was
formulated: {[“exploration and exploitation” OR “exploration vs
exploitation” OR “exploration versus exploitation” OR “exploration-
exploitation” OR “exploration/exploration] AND [“innovation” OR
“new product development” OR “new service development” OR “prod-
uct design” OR “product engineering” OR “R&D” OR “research and
development”]}. This expression was applied to three databases: Google
Scholar, EBSCOhost and Scopus sequentially, based on the consideration
that the combination of the three is comprehensive enough and that they
are generic, and thus, not tied to any specific publishers. The initial stage
of the search stopped in September 2020, where 277 papers did bear
relevance to this study by scanning the title and abstract. After this
retrieval, a detailed examination of the full text took place, duplicates
were removed, and exclusion criteria were applied; details of all
exclusion criteria and examples of papers discarded are found in Table 2.
In addition to the search in databases, following guidance from Green-
halgh and Peacock (2005), snowballing was used to retrieve four papers
that were not captured by the initial search. As a result, a total of 90
retrieved papers, see Table 3, are taken in for the analysis.

4. Results of the analysis of retrieval papers

In general, the retrieved papers show that the discussion on the di-
chotomy has mainly focused on the need to balance exploration and
exploitation, and methods for managing the tension or conflict between
them rather than examining the conceptualisation of this dichotomy.
Notwithstanding these differences in foci, the majority of papers refer to
the work of March (1991), building on his definition or the broad con-
ceptualisation that he proposed.

4.1. Scrutiny of March (1991)

The importance and influence of March's (1991) work has been
identified in papers on exploration and exploitation, with 86 out of 90
papers citing it directly. Among the four remaining papers, Chan-
drasekaran et al. (2015) and O'Cass et al. (2014) mainly relied on the
work that followed March such as Atuahene-Gima (2005), and He and
Wong (2004). In Cesaroni et al. (2005), the understanding that organi-
sations have scarce resources and decisions should be made between
exploration and exploitation is commensurate with March's (1991)
postulation. The final of the four papers is O'Reilly and Tushman (2004),
which appears to be more about storytelling on how ambidexterity can
be achieved in practice; hence it does not pay much attention to the
conceptualisation of exploration and exploitation. Thus, all but one of
the retrieved studies follow March's (1991) thoughts.

In addition to the seminal paper in 1991, March has further devel-
oped his thoughts on the conceptualisation of exploration and exploi-
tation, especially in Levinthal and March (1993) and March (2006); the
question arises whether studies into innovation management have also
followed the development of thoughts. In the case of Levinthal and

Table 2
Exclusion criteria with examples of rejected papers.

Exclusion criteria Example

Only marketing-orientated

Only HR-orientated

Only strategic management-orientated
Only learning/knowledge-orientated
Conference papers

Unpublished working papers
Literature reviews

Kyriakopoulos and Moorman (2004)
Litrico and Lee (2008)

Ireland and Webb (2009)

Holmgvist (2004)

de Visser et al. (2011)

Masini et al. (2004)

Gupta et al. (2006)
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Table 3
Retrieval papers for detailed analysis.

Databases Paper

Google Scholar [59 papers] Amponsah and Adams (2017); Andriopoulos and
Lewis (2009, 2010); Atuahene-Gima (2005);
Bauer and Leker (2013); Benner and Tushman
(2002, 2003); Bento (2018); Bernal et al. (2019);
Bierly et al. (2009); Blank and Naveh (2019);
Brion et al. (2010); Camison et al. (2018); Carlisle
and Mcmillan (2006); Cesaroni et al. (2005);
Chang and Hughes (2012); Chang et al. (2011);
Coradi et al. (2015); de Visser and Faems (2015);
Enkel et al. (2017); Fauchart and Keilbach (2009);
Geiger and Makri (2006); Gilsing and Nooteboom
(2006); Greve (2007); He and Wong (2004);
Hernandez-Espallardo et al. (2011); Hong et al.
(2018); Hotho and Champion (2010); Hunter

et al. (2017); Jansen et al. (2005); Jansen et al.
(2006); Jansen et al. (2009); Kim et al. (2012);
Knight and Harvey (2015); Lee and Ryu (2002); Li
et al. (2014); Lin and McDonough (2011); Lin

et al. (2013); Lisboa et al. (2011); Liu and Leitner
(2012); Marin-Idarraga et al. (2016); Matzler et al.
(2013); McNamara and Baden-Fuller (2007);
Nemanich et al. (2007); O'Reilly and Tushman
(2004, 2011); Quintana-Garcia and Benavides-
Velasco (2008); Revilla and Rodriguez-Prado
(2018); Rosing and Zacher (2017); Saetre and
Brun (2012); Smith and Tushman (2005); Soto-
Acosta et al. (2018); Swift (2016); UN (2007);
Voss and Voss (2013); Wang and Rafiq (2014);
Wikhamn et al. (2016); Yalcinkaya et al. (2007);
Yang and Li (2011)

Arvanitis and Woerter (2014); Benner and
Tushman (2015); Blindenbach-Driessen and van
den Ende (2014); Chandrasekaran et al. (2015);
Choi and Phan (2014); Clausen et al. (2013);
Garcia et al. (2003); Karhu et al. (2016); Kodama
and Shibata (2014); Mudambi and Swift (2011);
O'Cass et al. (2014); Suzuki and Methe (2011);
Voss et al. (2008); Wang et al. (2015); Wei et al.
(2014); Zacher et al. (2016); Zhou and Wu (2010)
Cantarello et al. (2012); Durisin and Todorova
(2012); Groysberg and Lee (2009); Kim and Huh
(2015); Martini et al. (2015); McMillan (2015);
Schamberger et al. (2013); Sok and O'Cass (2015);
Wang and Jiang (2009); Yang et al. (2015)
Gibson and Birkinshaw (2004); Jansen et al.
(2008); Papachroni et al. (2015); Tushman and
O'Reilly (1996)

EBSCOhost (with duplication
removed) [17 papers]

Scopus (with duplications
removed) [10 papers]

Snowballing [4 papers]

March (1993, p. 105) the study by March (1991) is referred to as only
introducing two broad kinds of activities, right away followed by the
argument that a balance needs to be maintained. 59 out of the 90
retrieved papers have referred to the work from Levinthal and March
(1993), in which a refined definition based on knowledge is provided for
exploration and exploitation. Curiously, in March (2006, p. 205) the
original dichotomy in 1991 is rephrased as exploration should not be
without exploitation as organisational activities, implying that there
should not be a case where ‘pure’ exploration or exploitation exists.
However, only 9 out of 69 papers published after 2008 include a citation
to March (2006). Referring heavily to the original conceptualisation and
without attention paid to the developments made by the original author
may cause limitations when setting research objectives in later studies.
Thus, it appears that the work of March (1991), with Levinthal and
March (1993) merely extending the thoughts, has had a deep and
abiding influence on studies on exploration and exploitation in the
context of innovation management, particularly for distinguishing
exploration and exploitation as set of distinct activities, and the argu-
ment these need to be balanced for viability of organisations.

This pattern is confirmed by how studies have mentioned or used
different combinations of March's (1991) postulations in their theory
building, see Table 4; first, it appears that P2: ‘organisations should have



Q. Zhou et al.

Table 4
Frequency for combinations of March's (1991) postulations (n = 90).
Postulations Frequency
P1 P2 P3 P4 P5 P6
28 69 34 55 72 19
) . 15
. ) ) 11
. . . . 5
L] L] L] L] 4
° o 4
. . . . 4
. . 4
Other combinations (24) 43

both exploration and exploitation activities’ (69 out of 90 papers) and
P5: ‘the essence and returns of exploration and exploitation are
different’ are the two most accepted claims (72 out of 90 papers).
Whereas 54 papers include both P2 and P5, there are only 15 out of 90
that use P2 and P5, being also the most used combination for postula-
tions. The possible reason behind this is that no matter how studies
define and view exploration and exploitation, these two statements
provide the theoretical underpinning and related constructs for under-
taking empirical studies on the topic. Since both exploration and
exploitation are seen as essential for organisational success (e.g.,
Andriopoulos and Lewis, 2009; Gilsing and Nooteboom, 2006; Greve,
2007) but are different in terms of essence and returns, the reasoning
goes that they require support by different organisational forms and
structures as indicated in, for example, Chang and Hughes (2012) and
Jansen et al. (2005). However, such studies build on and reinforce the
notion that exploration and exploitation are separate sets of activities
without extracting this from data and reasoning they provide.

Second, keywords with which March (1991) captured exploration
and exploitation—tabulated as P1—are not commonly followed by
studies (only 28 out of 90); it is relatively low compared to the most
cited postulations P2 and P5. This implies that subsequent studies have
developed other conceptualisations, leading to differences in defining
exploration and exploitation as constructs for empirical studies.
Whereas using keywords March (1991) proposed in defining exploration
and exploitation may have limitations, it still forms a point of departure
for conceptualising the dichotomy in studies. This is to say that formu-
lating the other postulations may rely on the keywords he proposed and
act as outcomes from a logical deduction of statement P1. Given the low
usage of P1 and higher for the other postulations, this paper argues that
some proposed definitions in studies merely serve the purpose of more
accurately aligning with conceptualisations related to the specific
research objectives of empirical studies. In this sense, these ‘deviant’
definitions have limited validity because their conceptualisations only
look at matching possible descriptions of exploration and exploitation
for use in the retrieved empirical studies.

Third, in terms of patterns of referring to the postulations, there are
only two studies (Greve, 2007; Papachroni et al., 2015) that refer to all
six. This is understandable since all these statements made by March
(1991) mostly suit his paper's purpose. Hence, to construct empirical
studies, it is possible that studies chose referral to postulations that fit
their research aims. The two most popular patterns are ‘P2 and P5’ (with
15 papers) and ‘P2, P4 and P5’ (with 11 papers). As previously dis-
cussed, P2, P4 and P5 are the postulations used by others in some form
or another, and the combination of P2 and PS5 leads to the underpinning
logic of doing research in exploration and exploitation from the
perspective of the dichotomy. Studies that include P4 in addition to the
combination of P2 and P5 (for instance, Groysberg and Lee, 2009, p.
752; Schamberger et al., 2013, p. 349) elaborate more on how organi-
sations can control or manage an appropriate balance between explo-
ration and exploitation. However, the main arguments made here are
still similar to studies with the combination of P2 and P5. Besides, there
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are, in total, 31 patterns identified in retrieved studies. The number of
studies using each pattern is not significantly different, meaning that
different studies tend to use different combinations of postulations from
March (1991) in constructing their research. Again, this observation
may explain differences in conceptualising the dichotomy, perspectives
taken towards exploration and exploitation but also shed a light on
differences between outcomes of studies.

To sum up, most of the retrieved studies into innovation manage-
ment have used March's (1991) postulations in some form or another,
and thus, this paper is having a significant impact on later studies.
However, the analysis of how March's (1991) postulations have been
referred to shows that studies have used the dichotomy but not consis-
tently. It appears that challenges have not been raised to the con-
ceptualisation of viewing exploration and exploitation as a dichotomy,
and that differences in outcomes across studies can be attributed to
differences in combinations of postulations and adopting different def-
initions for exploration and exploitation.

4.2. Shifting paradigms of analysis for the ‘exploration versus
exploitation’ debate?

The previous discussions indicate that, whereas most papers have
taken the work of March (1991) as a starting point for their analysis,
there are still different interpretations regarding the dichotomy in
innovation management. Yet, the common understanding is that
exploration and exploitation, regardless of their form, both exist within
an organisation and play an important part in innovation processes
(Chandrasekaran et al., 2015; Geiger and Makri, 2006). This point has
been further discussed in many studies, and attention has mainly been
on how exploration and exploitation should be managed or balanced in
the organisation, resulting in different perspectives.

With the premise of having both exploration and exploitation in
organisations, this review summarises current perspectives in a frame-
work. For doing so, it builds on the dimensions of ‘orthogonality versus
continuity’ proposed by Gupta et al. (2006, p. 693) together with ‘static
versus dynamic’ suggested by Raisch et al. (2009, p. 688). A continuity
dimension would lead to arguments that exploration and exploitation
are mutually exclusive. In contrast, an orthogonal view would be asso-
ciated with statements that exploration and exploitation interact and,
hence, can co-exist within an organisation without necessarily intense
competition (Gupta et al., 2006). In addition to ‘orthogonality versus
continuity’, a static dimension implies that the balance needs to be
achieved instantly, such as decisions on allocating budget to different
projects, whereas a dynamic view would suggest that the balance is
gradually achieved over time (Raisch et al., 2009). The two dimensions
in the framework allow an evaluation of perspectives captured in writ-
ings on the implications of the dichotomy for studies into innovation
management.

Viewing the implications of these two dimensions on studies into
innovation management, there appears to be a gradual shift in per-
spectives among scholars. Building on the discussion regarding ambi-
dextrous organisations mentioned in Section 2.3, the ‘static versus
dynamic’ dimension leads to the idea of temporal ambidexterity, which
include considerations on external factors such as environment and
competition. These are critical factors in distinguishing between
exploration and exploitation according to March (1991). In terms of the
dimension ‘orthogonality versus continuity’, from the ‘classical trade-
off’ to the structural and temporal ambidexterity, these more recent
perspectives have been increasingly taken the inclusion of both explo-
ration and exploitation in organisations into account. The analysis of
studies has revealed a shift attention from choosing either exploration or
exploitation, towards searching for ways to maintain a balance between
these two activities, albeit in very different ways; Fig. 2 demonstrates
this shift.

Specifically, starting from the perspective closest to March's propo-
sition, the classical trade-off implies that a focus on either exploration or
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Fig. 2. Paradigm shifts for exploration and exploitation.

exploitation will likely drive out the other (March, 1991, p. 85). The
reasoning here is simple, ‘exploration = 1 - exploitation’, as exploration
and exploitation will compete for organisational resources (Bauer and
Leker, 2013, p. 202). This perspective has been adopted by studies (e.g.,
Kim and Huh, 2015; de Visser and Faems, 2015) predominantly focused
on resource allocation with a focus of identifying an appropriate ratio of
how organisations should assign budgets. The common understanding
here is that organisations can achieve a higher innovation performance
by allocating their resources wisely.

Departing from considering the trade-off and based on the idea from
Duncan (1976, p. 180) that organisations could design a dual structure
that enables a shift in focus to support innovation, ambidexterity-related
perspectives have been used in managing exploration and exploitation
in relations to innovation. Following Duncan (1976), studies with a
temporal perspective on ambidexterity (e.g., Mudambi and Swift, 2011;
Nemanich et al., 2007) usually emphasise how an organisation can or
ought to shift from explorative strategies to more exploitative ones. The
core understanding still is that organisations may find it hard to un-
dertake both activities simultaneously, and studies into innovation
management (Greve, 2007; Mudambi and Swift, 2011) have proposed
that balancing exploration and exploitation through time is beneficial,
especially when the business environment is in a volatile state or in-
dustrial sectors are changing at a fast pace.

Taking a similar stance, studies with a structural approach to
ambidexterity (Benner and Tushman, 2003; Smith and Tushman, 2005)
suggested that organisations would form highly differentiated units to
specifically accommodate either exploration or exploitation. It led to the
belief that exploitation-focused units are often centralised with tight
control from managers, whereas exploration-focused units are often
associated with decentralised structures, loose culture, less controls, and
flexible processes aiming at enabling creativity and innovation through
experiments (Benner and Tushman, 2003, p. 248). Realising these
separate units requires specific management styles. For instance, Smith

and Tushman (2005) proposed four factors that allow managers to
design and manage this structural separation: 1) distinct roles, goals,
and rewards; 2) supportive integrators; 3) extensive leader-member in-
teractions; and 4) leader coaching to focus on the product level and
avoid conflict. Similarly, Jansen et al. (2008, p. 999) argued that a senior
team shared vision, transformational leadership, and contingency re-
wards will allow organisations to manage the separate units success-
fully. Arguably, structural ambidexterity provided a way for
organisations to ‘avoid’ the tension of managing exploration and
exploitation.

With less emphasis on tensions between exploration and exploita-
tion, some studies have suggested that organisational contexts such as
culture (for example, Wang and Rafiq, 2014), leadership (e.g., Lin and
McDonough, 2011) and cognitive style of top managers (for instance,
Karhu et al., 2016) enable organisations to conduct exploration and
exploitation related activities simultaneously. This perspective can be
regarded as contextual ambidexterity, which was first introduced by
Gibson and Birkinshaw (2004). In this vein, studies (Karhu et al., 2016;
Lin etal., 2013; Marin-Idarraga et al., 2016) suggested that it is easier for
individuals than organisations to balance attributes such as creativity,
quality and attention. For example, front-line staff, senior managers and
top management teams can choose different approaches to a task that
allows an emphasis on both creativity and quality. Therefore, studies
based on this perspective (Groysberg and Lee, 2009; Lin et al., 2013; UN,
2007) considered individual behaviours in organisations.

In recent developments, the paradoxical perspective is increasingly
considered to offer a comprehensive approach for enabling interactions
between exploration and exploitation. This perspective, found in the
publications by Andriopoulos and Lewis (2010), and Knight and Harvey
(2015), focuses on accepting the tension between exploration and
exploitation. Viewing exploration and exploitation from a paradoxical
view may require managers not to force their organisations to explore or
exploit. Instead, it calls for managers to build up capabilities to deal with
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the competing demands and tensions caused by this dichotomy for
achieving innovation (Andriopoulos and Lewis, 2010, p. 709; Papach-
roni et al., 2015, p. 88). Though the paradoxical perspective has similar
thinking as contextual ambidexterity, the emphasis is different;
contextual ambidexterity proposes ways to mitigate the tension between
exploration and exploitation, whereas taking a paradoxical view re-
quires individuals to accept the tension and being more flexible in their
approach to innovation.

To sum up, the existing perspectives captured in Fig. 2 and their
implications for innovation management are not without their limita-
tions. The perspectives of classic trade-off, temporal ambidexterity and
structural ambidexterity are all built on the understanding that explo-
ration and exploitation cannot co-exist naturally, which ignores the
‘joint-effect” pointed out by different studies (e.g., Li et al., 2014, p. 80;
Zacher et al., 2016, p. 38). Contextual ambidexterity has moved away
from separating exploration and exploitation activities at the organisa-
tional level, meaning that organisations will not have a specific treat-
ment for either. However, it is impossible to know whether contextual
ambidexterity is actually working for organisations. Studies could prove
that organisations that have applied specific ‘contexts’ result in inno-
vation performance improvement. However, this does not mean that the
intention is contextual ambidexterity, and it is working. Taking the
emerging paradoxical perspective will lead to the thinking of not
‘managing’ exploration and exploitation, which logically implies the
inseparable of the two, though, many studies with this perspective still
call for more empirical evidence, ideally longitudinal, to further validate
the usefulness of a paradoxical approach to the dichotomy.

It should be noted that the shifts shown in Fig. 2 are not a linear
process. Thus, the emergence of the new paradox perspective has not
resulted in the extinction of the ‘older’ trade-off perspective. Arguably,
each perspective still receives support from studies taking it as the point
of departure. The contextual ambidexterity and paradox perspective
have moved beyond some postulations made by March (1991), such as
that exploitation and exploration will be exclusive, which implies they
cannot co-exist in specific activities. This shift signals further develop-
ment of perspectives that may reside in moving beyond the paradoxical
perspective towards a perspective that is more inclusive for exploration
and exploitation in specific activities, or alternatively, exploration and
exploitation should be seen as outcomes of innovation processes.

4.3. Empirical evidence

From the conceptualisation of the exploration and exploitation di-
chotomy and its theoretical underpinnings to empirical evidence in
innovation management, 79 out of 90 papers in this review are empirical
studies. Accounting that 62 out of these 79 studies use quantitative
approaches, such as surveys with questionnaires (e.g., Brion et al., 2010;
Chandrasekaran et al., 2015), surveys using secondary data (for
instance, Kim and Huh, 2015) or secondary longitudinal panel data
analysis (for example, Geiger and Makri, 2006), studies seem to be in
favour of quantitative approaches rather than qualitative ones. As for
the 17 qualitative studies, 14 of which are case studies (e.g., Cantarello
et al., 2012; Hotho and Champion, 2010), whereas Gilsing and Noote-
boom (2006) tested their model on secondary qualitative data from the
Dutch pharmaceutical biotechnology sector, Karhu et al. (2016) con-
ducted a series of semi-structured interviews in different organisations,
and Marin-Idarraga et al. (2016) used cognitive mapping as the primary
research method. Thus, there are plenty of empirical studies on explo-
ration and exploitation in innovation management, with the majority
being quantitative.

The findings of the quantitative studies have mainly provided sup-
port for three points. The first point concerns the choice between
exploration and exploitation associated with resource allocation, and
the influence of exploration and exploitation separately on organisa-
tional performance. For example, Bauer and Leker (2013, p. 207) find an
inverse U-shaped relation on how firms should allocate resources to
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either activity and that exploration and exploitation should be pursued
simultaneously. Second, the influence of other internal or external fac-
tors on exploration and exploitation is examined. These factors include
technological diversification (Quintana-Garcia and Benavides-Velasco,
2008), organisational size (Chang and Hughes, 2012; Chang et al.,
2011), environmental dynamics (Bernal et al., 2019; Jansen et al.,
2005), organisational slack (Geiger and Makri, 2006; Voss et al., 2008),
corporate culture (Matzler et al., 2013), leadership style (Jansen et al.,
2008; Lin and McDonough III, 2011; Zacher et al., 2016) and social
capital (Li et al., 2014). Last, the relationship between ambidexterity
and organisations' performance is explored. He and Wong (2004, p. 492)
claimed that the interactions between exploration and exploitation
positively impact organisational sales growth. Therefore, they
concluded that ambidexterity positively impacts organisational perfor-
mance; other studies support this (Lin et al., 2013; Martini et al., 2015;
O'Cass et al., 2014; Soto-Acosta et al., 2018; Swift, 2016). Besides, few
studies have studied and reported that exploration has an inverse U-
shape relationship with organisational performance (Bauer and Leker,
2013; Kim and Huh, 2015, p. 113; Wei et al., 2014, p. 842). This implies
that increasing the level of exploration until a certain point will be
beneficial to managing innovation. Thus, these quantitative studies have
examined the notion of exploration and exploitation being separable,
whereas others have looked into their co-existence.

In addition, qualitative studies have lent empirical evidence sup-
porting three considerations. The first is that studies explained tensions
between exploration and exploitation. According to Andriopoulos and
Lewis (2009, p. 701), the tension of practically managing this dichotomy
is embedded in strategic intention (profit emphasis versus breakthrough
emphasis), customer orientation (tight coupling versus loose coupling)
and personal drivers (discipline versus passion) in managerial activities,
when they undertook a comparative study with five cases that they
categorised as ‘ambidextrous.” Further studies (Cantarello et al., 2012,
pp. 41-44; Knight and Harvey, 2015, p. 816) proposed how managers
should respond to these tensions. However, it seems that distinct evi-
dence that attributes these tensions to exploration and exploitation is
lacking. Second, studies (e.g., Bento, 2018; Cantarello et al., 2012;
Coradi et al., 2015; Marin-Idarraga et al., 2016) described how man-
agers should perceive exploration and exploitation in practice. For
example, Cantarello et al. (2012) present how managers should not only
consider exploration and exploitation when thinking about innovation
or product development processes but also consider these concepts when
thinking about marketing and strategy formation. It appears that in the
case studies reviewed, exploration and exploitation are defined and
identified according to the ‘research purpose.’ This means that there is a
lack of investigation into whether exploration and exploitation actually
exist as segregated activities in practice. Last, studies have highlighted
different cases of how ambidexterity can or should be achieved. For
example, Wang and Jiang (2009) have demonstrated how the develop-
ment team of a company producing air-conditioners can simultaneously
manage exploration and exploitation to achieve ambidexterity. How-
ever, a common shortage in the current case studies is that they do not
indicate clearly how ambidextrous organisations can be identified. This
is because case studies using the concept of ambidexterity have not
specified the reason or criteria for case selection in their study from the
perspective of the dichotomy. Thus, the relevance of these cases to
ambidexterity is questionable; this includes cases from Cantarello et al.
(2012), Durisin and Todorova (2012), Hotho and Champion (2010),
Kodama and Shibata (2014), Liu and Leitner (2012), and Wikhamn et al.
(2016). Therefore, the qualitative studies here take a strategic
perspective on the dichotomy, operationalise it for innovation and new
product development, and attempt to demonstrate the relevance of
ambidexterity, albeit in an opaque manner, but do not challenge the
dichotomy.

The notion of exploration and exploitation being separable is also
reflected in the research design of empirical studies. Some theoretical
frameworks lack a link between exploration and exploitation with no
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hypothesis set to test the relationship between these two concepts; an
example can be found in the model of Clausen et al. (2013, p. 229).
There are also studies (e.g., He and Wong, 2004) touching on the
combined effect of exploration and exploitation, which significantly
influences organisational performance. However, these studies fail to
provide a clear framework to explain how this combined effect could
work. In addition to the lack of attention to the relationship, the limited
empirical evidence that discerns exploration and exploitation only lead
to incompatible conclusions. Chang and Hughes (2012, p. 8) mention
that exploration innovation is distinctive from exploitation innovation
with confirmatory factor analysis. Taking exploration and exploitation
as segregated constructs in such studies will never challenge the foun-
dation of the dichotomy.

Furthermore, Hernandez-Espallardo et al. (2011, p. 210) argue that
their results confirm a trade-off between the two types of innovation.
However, exploration and exploitation are conceptualised separately in
these two studies in the first place; consequently, these statements may
be self-evident. In contrast, Greve (2007, pp. 967-968) has found that
exploitation and exploration innovation are generated by similar pro-
cesses within organisations. However, exploitation here does not affect
exploration rates, thus implicitly refuting the trade-off. Furthermore,
Blindenbach-Driessen and van den Ende (2014, p. 1102) confirm a
strong correlation between explorative and exploitative activities, and
these activities can enhance each other. They further proposed that a
separate organisational unit for exploration is beneficial. Again, the
research designs of empirical studies discussed here build on the di-
chotomy as separable activities; thus, their findings with regard to the
foundations for the dichotomy are similar and do not address critical
comments raised before.

To sum up, although differing perspectives are found, the retrieved
studies closely follow March's (1991) propositions. The foci of existing
quantitative studies have mainly been on the outcome of different
methods to balance exploration and exploitation. This is commonly
linked to firms' performance. However, the quantitative studies analysed
in this review only provide limited support in conceptualising explora-
tion and exploitation because of the design of their research methodol-
ogies. In qualitative studies, there is limited empirical evidence
sustaining the usefulness of distinguishing exploration and exploitation
in practices and identifying organisations as ambidextrous. Conse-
quently, without further evidence, it is still unclear whether exploration
and exploitation should be discussed notionally separable in innovation
management due to the lack of reconciling empirical evidence and the
absence of adequate research designs that support proof the validity of
this dichotomy without circular reasoning.

5. Discussion of findings

What recurs throughout the discourse in this paper is that the di-
chotomy of exploration and exploitation has served as theoretical lens
for studies into organisational activities related to innovation manage-
ment. As lens, this dichotomy also became an a priori assumption,
through which evidence is viewed. However, current empirical evidence
presented in the retrieved studies does not support that an organisa-
tional activity could be purely classified either as exploration or
exploitation; conversely, no study was undertaken without the
assumption that they are distinct activities. Consequently, the entan-
glement of the conceptualisation —exploration and exploitation as
distinct organisational activities — and the research designs in studies
have not led to challenging the dichotomy for innovation management,
though some critical notes were found in few studies.

We argue that even if an organisational activity leads to outcomes
that could be defined as exploration or exploitation, or both, the di-
chotomy should not be regarded as its characterisation for the activity;
instead, viewing exploration and exploitation as outcomes or criteria
may be more appropriate. From a theoretical viewpoint, this is sup-
ported by the thinking in evolutionary models that influenced March's
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(1991) propositions among other theoretical streams such as organisa-
tional learning, implying that exploration and exploitation as outcomes
rather than organisational activities. The argument for this stance can
also be found in equifinality (e.g., Gresov and Drazin, 1997), derived
from systems theories (von Bertalanffy, 1968, p. 46); this concept im-
plies that there are different pathways for firms to achieve a specific
state, say innovation performance. Consequently, the notional separa-
tion of exploration and exploitation in practice does not hold from the
viewpoint of systems theories because there is not necessarily a single,
pre-defined process leading to the same outcome for innovation pro-
cesses and management. Furthermore, equifinality emphasises out-
comes rather than processes as unifying and aligned with comments
made in this review. In line with these arguments, nomothetic ap-
proaches to innovation management using the dichotomy were
commonly employed, but they may overlook the fact that similar out-
comes could be achieved with different processes, resource allocation
and organisational forms. Conversely, similar processes across firms
could lead to multifinality (e.g., Dekkers, 2017, p. 57), i.e., different
states can be achieved from a similar starting point; this means that
separating processes for exploration and exploitation do not lead to the
same outcomes for individual firms. Thus, evolutionary perspectives and
systems thinking —equifinality and multifinality— lead to view explo-
ration and exploitation as outcomes of (or criteria for) adaptive pro-
cesses, the starting point for March's (1991) deliberation rather than
organisational activities, while noting that some insight appeared after
his writing.

These arguments lead to further questioning that if the dichotomy on
a conceptual level is problematic, its applications in innovation man-
agement would be questionable, which is a finding for our first review
question. Whereas the influence of March (1991) is undoubtable, a
scrutiny of existing works based on its postulations revealed that how his
works has been followed differs. In terms of postulations, P1 (see
Table 1) seems to be the foundation of exploration and exploitation
being distinctive, as they are categorised by different keywords; even,
the protocol-driven literature review by Wilden et al. (2018, pp.
358-359), covering more domains than innovation management, also
exclusively uses these keywords. However, in an innovation related
activity, these ‘keywords’ are apparently not regarded exclusive given
the numerous works using different definitions, surprisingly not noted
by Wilden et al. (2018). Furthermore, due to the different foci and how
studies use the postulations from March (1991), see Table 4, there is
inconsistency on what can be defined as exploration and exploitation in
innovation management. For example, this inconsistency is reflected in
the distinction between exploration and exploitation, and radical and
incremental innovation. Moreover, we noted that the dichotomy was
developed with different purposes in mind, i.e., exploration as applied to
internally-oriented activities and exploitation to externally-oriented
activities. Consequently, this dichotomy does not add to a more
comprehensive understanding of managing innovation, rather, it creates
more confusion in relation to established notions in the domain of
innovation management.

The difficulties of identifying exploration and exploitation in prac-
tice also have an impact on perspectives such as different forms of
ambidexterity, which our second review question examined. Although
there are attempts to refine the original notion from March (1991), no
direct challenges to the dichotomy and the domain assumption that
exploration and exploitation as intentionally separated activities in the
context of innovation management lead to the question how organisa-
tions can determine whether they are or have become ambidextrous.
Because ambidexterity is defined as organisations capable of managing
both exploration and exploitation, it is impossible to know whether an
organisation is ambidextrous until the outcomes of exploration and
exploitation are known. Even the possibilities to create separate units in
organisations for achieving structural ambidexterity or change man-
agement styles to achieve contextual ambidexterity do not necessarily
mean that these organisations become ambidextrous. Based on current
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perspectives discussed in Section 4.2, we further argue that all organi-
sations can be viewed as having a degree of ambidexterity, though some
may be effective at managing different outcomes. If not (i.e., converging
towards one extreme), according to March (1991), it will lead to
organisational failure. Then, if exploitation always exists alongside
exploration, there can be no extremes, meaning there is always inter-
action between the two; thus, invalidating the dichotomy because it
becomes difficult to discern what leads to what. Therefore, the ubiqui-
tous link between exploration and exploitation hampers identifying
whether organisations are ambidextrous or which degree of ambidex-
terity they have in the context of innovation management. This further
supports our argument that exploration and exploitation are more useful
as outcome criteria than innovation activities.

The lack of theoretical clarity was not compensated by availability of
empirical evidence that justified the dichotomy, which was investigated
through our third review question. It appears that even though the
notion has been drawing ample attention from researchers into inno-
vation management, no studies have directly examined the relationship
between exploration and exploitation. A popular research focus is to
explore the consequences of sustaining a trade-off or balancing explo-
ration and exploitation on organisational performance. With survey-
based studies dominating, the number of explorative studies into the
dichotomy itself is limited, which does not help bringing clarity to
identifying activities that are exploration or exploitation in practice;
even these explorative studies have used the dichotomy as theoretical
lens. Where exploration and exploitation were discerned, only few
studies have looked at joint effects, but again placing emphasis on
outcomes, with no study considering the ‘interaction’ between them.
Similarly, this leads to testing the dichotomy as criteria for outcomes
should be considered, together with explorative studies that aim to
capture what actually do exploration and exploitation mean in practices
for innovation management.

Based on the retrieved studies, we found it difficult to justify using
exploration and exploitation for conceptualising and segregating inno-
vation related activities, after considering their evidence, use of postu-
lations and interpretation of theoretical foundations. Consequently,
exploration and exploitation can be difficultly seen as orthogonal con-
structs because at least some overlap or intersection must exist. This
leads to questioning which overlaps exists and to what extent contin-
gencies influence them without the prejudice of the dichotomy. No ev-
idence was found in this matter. This point sustained the stance of this
study that the domain assumption, which views exploration and
exploitation as purposefully separate activities in managing innovation,
is not yet validated. Hence, this may be up to further studies to provide
direct, theoretical and empirical evidence, supporting or rebutting this
domain assumption.

6. Concluding remarks

Drawing on the findings and discussions in this paper, there are two
contributions to knowledge. The first one is that we point to doubts
about the validity of viewing exploration and exploitation as distinct
activities in innovation management based on the theoretical founda-
tions, postulations and domain assumption of the dichotomy in March's
(1991) work, including the different levels of analysis for exploration
and exploitation in his original writing; no empirical studies have yet
taken this route. After a systematic literature review, this paper has put
forward questions regarding the current state of scholarly knowledge on
this dichotomy, particularly by not finding a justification for P1 (see
Table 1) beyond March (1991). The second contribution to knowledge is
that this review shows there are differing views on the dichotomy and
ambidexterity, leading to variety in how the dichotomy is operational-
ised and resulting in heterogeneity for outcomes of studies; this diversity
should lead to awareness by researchers how they build on the distinc-
tion between exploration and exploitation, and how they establish its
(external) validity. These two contributions to knowledge have
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implications for further studies and practice.
6.1. Implications for research

This review has challenged the domain assumption in March (1991)
on the separation of exploration and exploitation as activities in inno-
vation management and calls for research to justify the conceptualisa-
tion. Fig. 3 shows that the only extension to the dichotomy is the
conceptualisation of ambidexterity, albeit implicitly implied in March
(1991) and more explicitly present in his later writing (March, 2006). In
addition, Fig. 3 demonstrates that his core conceptualisation — explo-
ration and exploitation constitute distinct activities (postulation P1) —
is not challenged, nor has evidence been provided to justify this thought
for studies into innovation management. Contrarily, the dominantly-
quantitative nature of studies on innovation management implies that
the dichotomy, particularly postulations P1, has been taken as a starting
point for the classification of activities, thus not leaving any possibility
for questioning its validity; in terms of Zahra and Newey (2009, pp.
1066-7), such studies are limited to borrowing and replicating theo-
retical foundations (which they call Mode 1). This means that March's
(1991) has not been tested on its external validity or transferability in
terms of Spencer et al. (2003, p. 40) generic quality criteria for research.
As indicated in Fig. 3, postulations and assumptions have been left
largely untouched, with the extension of ambidexterity being at best
considered as Mode 2 (borrowing and extending) in Zahra and Newey's
(2009, pp. 1067-8); the term ‘largely untouched’ refers to the con-
ceptualisation of ambidexterity for the dichotomy being Mode 2 from
the perspective of exploration and exploitation as a theory, but from the
perspective of postulations and assumptions being merely borrowing
and replicating (Mode 1) the canonical interpretation of this notional
separation. A final point is the lack of studies building on challenging
this dichotomy directly; this is indicated by the dashed lines in the
figure. With no observation of the occurrence of Mode 3 (transforming
the core), which should have occurred through challenging it, all these
points leave the conceptualisation on ‘shaky grounds’, where studies
may show a high degree of internal validity or credibility but have been
unable to confirm whether actual practices, not one as measured in
quantitative studies, reflect the notional separation of exploration and
exploitation.

This inference implies that further research should then proof
whether the conceptualisation is justified; such research can take five
forms using the depiction in Fig. 3. The first possibility for such research
is to undertake scale-free studies, i.e., the dichotomy is not used in any
way to avoid initial analysis of data to be based by P1 (Table 1) or
likewise definitions. This includes direct empirical evidence on the
domain assumption examining whether this notional separation exists in
managerial practices or not. Especially suitable for this exercise are case
studies and investigations using grounded theory; this notion is sup-
ported by the reasoning of Woodside (2016, pp. 6-7) that these should
precede quantitative studies. They are positioned in the trajectory of
‘creative context of discovery’ in Fig. 3, since studies based on an
inductive research methodology aim at discovering theoretical founda-
tions using empirical data. Perhaps this is a somewhat unconventional
interpretation of de Groot's empirical cycle to make our point here.
Ironically, March (1991) used two simulation models with hypothetical
data to put forward his proposition. Moreover, these models were not
confirmed by other studies nor did further studies fully embrace that
they were designed for different purposes, i.e., exploitation as internally-
oriented and exploration as externally-oriented. Such also implies that
studies that seek to justify the dichotomy should first reconcile the
orientation of both exploration and exploitation, otherwise they repre-
sent different levels (or orientation) of organisational activity. Particu-
larly, research could look at what triggers for innovation and new
product development are to later reflect whether organisational activ-
ities that follow can be classified as either exploration or exploitation. As
a second approach to further research, the intertwined relationship
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Fig. 3. Pathways for research into dichotomy exploration and exploitation.

between activities associated with exploration and exploitation should
lead to studies that look at how similar outcomes concerning innovation
management can be achieved rather than focusing on taking the notion
of separation as the starting point. This goes further than studying the
interaction, such as the systematic review with meta-analysis by Shi
et al. (2020) that considers the joint effect of exploration and exploita-
tion; curiously, they define exploration and exploitation as knowledge
activities (Shi et al., 2020, p. 98) without checking which definitions
have been used in the retrieved studies, while a between-study hetero-
geneity index (%) of 97 % (its maximum being 100 %) (Shi et al., 2020,
p- 104) can be derived from their tabulation. In this vein, further
research should look at whether firms that have separated these activ-
ities to some extent may have different innovation performances. A third
take on further studies is to compare the accuracy of models based on
exploitation or exploration as activities versus outcomes. This will shed
light on what use of the dichotomy is most appropriate for studies into
innovation management. As a fourth strand of research following from
this study, one could suggest meta-synthesis of any kind to evaluate the
validity of specific aspects of the dichotomy, for example, as undertaken
by Fourné et al. (2019) and Wenke et al. (2021). However, this is
hampered by the variety in definitions for exploration and exploitation
in studies on innovation management. Dekkers et al. (2022, p. 242)
indicate that when there is diversity across studies, only qualitative
synthesis is possible, ruling out meta-analysis and similar methods. In
this sense, the character of our review here brings this diversity to the
fore. This is also confirmed by the two aforementioned systematic re-
views with meta-analysis. Fourné et al. (2019, p. 570) report for the
indicator of statistical between-study heterogeneity I 97%, and Wenke
et al. (2021, p. 659) 74 %, 84 % and 82 % for respectively exploration,
exploitation and ambidexterity; Fourne et al. (2019) do not comment in
their text on the extremely high value of this indicator (with a maximum
value less than 100 %), which should have warned them about meth-
odological variance, and Wenke et al. (2021, p. 659) go on with an
analysis into moderating variables, ignoring that methodological vari-
ance, including how variables such as exploration and exploitation are
defined, is a very likely explanation. Finally, protocol-driven literature
reviews allowing the context of this paper to be extended to other
management domains, such as marketing, strategic management and
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organisational learning, will yield insight into whether the background
assumption of the dichotomy has been challenged in any form and do-
mains in business and management studies. Thus, further studies are
needed that are either scale-free or comparative in nature, com-
plemented with reviews on the dichotomy in other domains.

Some discussion in our paper places the onus on innovation perfor-
mance, i.e., exploration and exploitation are better defined as ‘out-
comes’ in studies using the conceptualisation rather than as activities.
However, even as criteria for outcomes of innovation processes, there is
also a need to discover how this dichotomy impacts the ongoing de-
cisions managers make in managing innovation. Such evidence should
be considered supplementary to the justification of the dichotomy. The
view of exploration and exploitation being outcomes also allows a better
alignment with meta-theories. Notably, it features in evolutionary the-
ories for organisations with Dekkers (2005, pp. 154-155), mentioned in
Section 2.2, offering a point of departure based on the analogy with
organisms. Another meta-theoretical perspective could be the connec-
tion of exploration and exploitation to technology cycles; in technology
cycles, there are four distinct phases: technological discontinuities
(variation), eras of ferment, dominant designs, and eras of incremental
change (e.g., Anderson and Tushman, 1990, 1991). The distinction of
these phases to exploration and exploitation could lead to better insight,
particularly for temporal and paradoxical ambidexterity. There are few
studies on this matter in innovation management, with Lin (2012)
focusing on the role of acquisitions being a case in point. As for devel-
oping conceptualisations, Garud et al. (2013) connect technology cycles
to evolutionary models, albeit they seem to use the simplified Darwinian
model of Campbell (1969) rather than more recent evolutionary models,
such as Dekkers' (2005, p. 150) reference model that is more commen-
surate with current insight from theoretical evolutionary biology. A
point raised earlier in this review is that the consideration of exploration
and exploitation as outcomes needs to be interpreted and related to
concepts of evolutionary models of organisations, notably the criteria of
evolvability and sustained fitness. All this means that the concepts of
exploration and exploitation could find their way into empirical
research using evolutionary models as meta-theory at a sectoral level,
albeit defined as outcomes.

Notwithstanding these points for further research, this paper expects
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to generate a ‘what if’ and ‘what if not’ discussion based on the prob-
lematisation methodology for future studies. It is necessary for studies,
both theoretical and empirical, to focus exclusively on the justification
of the notion or other questionable concepts that might fall in the same
category as the exploration and exploitation dichotomy; an example
may be considered ‘open innovation’ as ‘old wine in new bottles’ (Trott
and Harmann, 2009). Therefore, this reminds management studies of
the necessity of consulting other theories and being open to alternatives
in dealing with phenomena that occur in research and practice. Conse-
quently, this review pleas for academics to scrutinise concepts more
rather than ‘blindly’ building on them.

6.2. Implications for practice

This review suggests that managers should be aware that explora-
tion- and exploitation-based activities can both contribute to innovation
and may as well be co-determined. Hence, this should not be ignored in
strategic planning and decision making. The inseparable view of
exploration and exploitation is expected to reduce organisational con-
flict in team building, strategy formation and managerial decision
making to some extent; moreover, it can also apply to other aspects of
(organisational) management. The inseparable notion advocated in this
review would lead to a more inclusive framework for managing inno-
vation practices that can be combined with existing innovation pro-
cesses in organisations.

6.3. A final thought

Following this review, has March's (1991) conceptualisation of
exploration and exploitation been in vain? Not necessarily, since it has
spurred research into processes and performance related to innovation
management for which the dichotomy served as convenient interpre-
tation of constructs. Nevertheless, a shift in thinking by scholars is re-
flected in the perspectives noted in this paper, evidencing the presence
of an ongoing debate, implicitly or explicitly. Based on our view,
expressed in the discussion of findings and implications for research, this
debate should be complemented with empirical studies that investigate
better its foundations, search for alternative explanations and place it in
the context of evolutionary approaches, thus offering inspiring avenues
for further discourse and research on the conceptualisation of explora-
tion and exploitation.
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