
 

 

 
Abstract—Exploration and exploitation capabilities are both 

important within Operations as means for improvement when 
managed separately, and for establishing dynamic improvement 
capabilities when combined in balance. However, it is unclear what 
exploration and exploitation capabilities imply in improvement and 
development work within an Operations context. So, in order to 
better understand how to develop exploration and exploitation 
capabilities within Operations, the main characteristics of these 
constructs needs to be identified and further understood. Thus, the 
objective of this research is to increase the understanding about 
exploitation and exploration characteristics, to concretize what they 
translates to within the context of improvement and development 
work in an Operations unit, and to identify practical challenges. A 
literature review and a case study are presented. In the literature 
review, different interpretations of exploration and exploitation are 
portrayed, key characteristics have been identified, and a deepened 
understanding of exploration and exploitation characteristics is 
described. The case in the study is an Operations unit, and the aim is 
to explore to what extent and in what ways exploration and 
exploitation activities are part of the improvement structures and 
processes. The contribution includes an identification of key 
characteristics of exploitation and exploration, as well as an 
interpretation of the constructs. Further, some practical challenges are 
identified. For instance, exploration activities tend to be given low 
priority, both in daily work as in the manufacturing strategy. Also, 
the overall understanding about the concepts of exploitation and 
exploration (or any similar aspect of dynamic improvement 
capabilities) is very low. 

 
Keywords—Exploitation, Exploration, Improvement, Lean 

production, Manufacturing. 

I. INTRODUCTION 

ITH an ever increasing competition, it is of great 
importance that manufacturing companies strive to 

achieve not only incremental improvements, but also radical 
and innovative improvements within their production systems. 
This is emphasized by Mr. Watanabe, former CEO at Toyota 
Motor Company, stating that they, in today’s reality, have no 
other choice but to carry through radical changes when the 
speed of change is too slow [1]. Thus, a manufacturing 
company’s ability to compete on today’s global market 
depends on its capability to combine (1) continuous 
incremental improvements, characterized by incrementally 
improving existing products and production processes, with 
(2) radical and innovative improvement, characterized by 
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development of innovations and making use of new 
opportunities [2], [3]. 

Continuous improvement (CI), widely applied within 
manufacturing, previously used to focus on shop-floor level 
improvements only. However, the CI research scene has 
changed from focusing on merely continuous improvement, to 
focusing on continuous innovation instead, constituting not 
only incremental improvement, but learning, innovation and 
radical improvement as well [4], [5]. Further elaborating on 
this concept, [6, p.12] describes continuous innovation as “the 
on-going interaction between operations, incremental 
improvement, learning, radical innovation and strategy aimed 
at effectively combining operational effectiveness, innovation 
and strategic excellence, or exploitation and exploration.” 

Within the manufacturing context, however, improvement 
activities are usually related to operational excellence, 
indicating an efficient use of existing resources. Since there is 
a distinct focus on daily issues and operational efficiency, 
strategic issues are not always in focus [7]. The focus on 
operational day to day efficiency, the lack of strategic focus 
and long term perspective, makes the Operation unit develop 
good exploitation capabilities but poor exploration capabilities 
[8]. Making exploitation and exploration capabilities co-exist 
in synergy is however also a dilemma that many organizations 
face, as some scholars argue, since the inherent logics of 
exploitation and exploration counteract each other [9], [10].  

Situating this dilemma in an empirical context, it translates 
well to the history and contemporary challenges at Company 
X, where Company X is an Operations unit belonging to a 
large global manufacturing corporation. During 2007–2009, 
Company X was undergoing major change towards a more 
Lean way of working. In the time following, 2010–2013, 
Company X took part in a research project focusing on (1) 
how to transition from major change into incremental yet 
continuous improvements [11], and (2) how to conduct more 
radical and innovative improvements [12]. Their current 
challenges relates to how to conduct more innovative 
improvements, as well as how to manage a holistic 
improvement system, similar to dynamic capabilities [13], and 
ambidextrous organization [14], which corresponds to the 
need of both exploitation and exploration capabilities. 

Accordingly, exploration and exploitation capabilities are 
both needed within Operations. Usually, the concepts of 
exploration and exploitation are rather generally described in 
literature and since the unit of analysis varies greatly, the 
interpretation of the concepts get even more confusing. So, in 
order to better understand how to develop exploration and 
exploitation capabilities within Operations, the main 
characteristics of these constructs needs to be identified and 
further understood.  

D. Gåsvaer, L. Stålberg, A. Fundin, M. Jackson, P. Johansson 

Exploration and Exploitation within Operations 

W 

World Academy of Science, Engineering and Technology
International Journal of Economics and Management Engineering

 Vol:9, No:8, 2015 

2666International Scholarly and Scientific Research & Innovation 9(8) 2015 ISNI:0000000091950263

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 E
co

no
m

ic
s 

an
d 

M
an

ag
em

en
t E

ng
in

ee
ri

ng
 V

ol
:9

, N
o:

8,
 2

01
5 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/1

00
01

71
9.

pd
f



 

 

Hence, the objective of the research is to increase the 
understanding about exploitation and exploration 
characteristics, to concretize what they translates to within the 
context of improvement and development work in an 
Operations unit, and to identify practical challenges. 

II. RESEARCH METHODOLOGY 

This study, specifically researching exploitation and 
exploration characteristics within a manufacturing context, is 
part of a larger, on-going, longitudinal study at Company X 
where the organizational improvement capability is being 
studied. Thus, the research team together holds relevant 
knowledge about the research area and Company X based on 
collaborative research conducted during the past five years as 
industrial PhD-candidates, as well as practical experience of 
improvement related work conducted at the company during 
the last decade. Also, continuous access to management and 
operations are guaranteed through close research collaboration 
and employment. 

This specific study is a qualitative exploratory study 
including both a literature review and a case study, aiming to 
gain an increased understanding about exploitation and 
exploration characteristics, what they imply within a 
manufacturing context, including practical challenges. The 
case is delimited to the improvement and development work at 
Company X, and the unit of analysis is exploitation and 
exploration characteristics within the improvement and 
development structures and processes. 

A literature review has been conducted, searching for high 
quality, well-cited journal articles related to the keywords 
exploration and exploitation. Databases used in the literature 
review were Google scholar and Scopus. The articles were 
reviewed with the aim to find definitions, interpretations and 
descriptions of the terms exploration and exploitation. The 
different interpretations and descriptions of exploration and 
exploitation from the literature review are compiled in Table I. 
Based on Table I, key characteristics of exploitation and 
exploration were identified, and are presented in the literature 
summary. Next, based on the key characteristics, a new, 
comprehensive, and personal interpretation of the concepts of 
exploitation and exploration was created. 

The empirical data was collected mainly through semi-
structured interviews and observations. The interview guide 
was based on questions related to Company X’s improvement 
and development work. Example of questions: how do you 
work in your improvement and development processes? and 
what type of improvement and development work do you 
perform? The interviewees were chosen based on their 
insights in the improvement and development processes within 
the Operations context. The interviewees were the production 
development manager, two production developers and a 
change agent. The observations took place at a management 
level through three project-meetings and five strategy-
meetings. The empirical data was analyzed using pattern 
matching logic according to [15], where the key characteristics 
and the emerged interpretation of the concepts of exploration 

and exploitation presented in the literature summary were used 
as the basis for analysis.  

III. THEORETICAL REVIEW: INTERPRETATIONS OF 

EXPLORATION AND EXPLOITATION 

The notion of exploitation and exploration has been widely 
researched since James March in his seminal article in the 
early 90s introduced the two concepts as follows: exploitation 
includes refinement, choice, production, efficiency, selection, 
implementation and execution. Exploration on the other hand, 
involves things captured by terms such as search, variation, 
risk taking, experimentation, play, flexibility, discovery and 
innovation. [9] 

These two concepts have different objectives, and 
subsequently they require different strategies, processes, 
capabilities and structures, and may also have different impact 
on the organization’s overall performance [16]. While 
exploitation is linked to a short term and more specific 
perspective, seeking to increase efficiency, reliability and 
establish standardized processes, exploration aims at achieving 
flexibility, creating new knowledge and new ways of doing 
things, often related to deep research and activities with 
greater risks for the company [16], [17].  

March’s initial work on exploitation and exploration 
originates from organisational learning, but in the last two 
decades, the concepts have been integrated in a wide range of 
management studies and literature, thus proven to be widely 
applicable management concepts [18]. For instance, 
considering the production system development context, 
Benner and Tushman was the first to address the dilemma of 
exploitation and exploration within the process management 
domain (Total Quality Management, ISO standardization, 
Business Process-reengineering and Six Sigma) when 
discussing how to achieve dynamic capabilities [18]. 

The theoretical framework on exploitation and exploration 
is however still under development, and a contemporary 
challenge is the generalizability of research findings, 
embracing the question of ‘what constitutes the best 
conceptualization, operationalization, and context in which 
exploitation and exploration should be studied?’ [19], [20]. 
This is further emphasized by [18] concluding that the 
discussion of exploitation and exploration has deviated into 
different academic perspectives as the top-ranked intellectual 
articles on exploitation and exploration are written by 
researchers from different disciplinary backgrounds. Li, et al. 
[21], further corroborates this challenge arguing that even 
though the notion of exploitation and exploration has been 
studied by a number of researchers from different perspectives 
ever since March’s seminal work, there is still a lack of 
consistency in the interpretation of exploitation and 
exploration. The two main causes to this discrepancy in 
interpretation are: (1) the use of different levels of analysis, 
and (2), the fact that the understanding about what exploitation 
and exploration really is substantially differ among scholars, 
which is related to what exploitation and exploration is within 
a particular level of analysis [21]. This is also emphasized by 
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[22], arguing that variations in the unit of analysis may well 
affect the understanding about what exploitation and 
exploration really is.  

Based on the literature review, and inspired by previously 
conducted high-quality theoretical reviews within the topic 

[18], [21], we present a list of interpretations and definitions 
of exploitation and exploration. Given the previous discussion, 
the list covers highly cited articles from different academic 
perspectives in order to get a wide-ranging insight into the 
constructs under study. 

 
TABLE I 

DIFFERENT SCHOLARS INTERPRETATIONS OF EXPLOITATION AND EXPLORATION 
Authors Exploration Exploitation 

Ahuja and Katila [23] Path-creating search. The more diversified, the greater degree 
of exploration. 

Exploitation corresponds more to the less diversified path-
deepening search. 

Argyres [24] Exploration is about broadening the technological capability. Exploitation is about deepening the technological capability. 

Atuahene-Gima [25] Exploration entails the development of new knowledge, 
experimenting to foster the variation and novelty needed for 
more radical innovation. 

Exploitation hones and extends current knowledge, seeking greater 
efficiency and improvements to enable incremental innovation. 

Auh and Menguc [26] Double loop, generative, 
and product-innovation learning are closely aligned with 
exploration. 

Single loop, adaptive, and production oriented learning are aligned 
with exploitation approach to learning.  

Baum, et al. [27] Learning occurs with processes of concerted variation, 
planned experimentation, and play. 

Learning occurs through local search, experimental refinement, 
selection and reuse of existing routines. 

Beckman [28] Exploration activities are encouraged in firms with founding 
teams whose members have worked at many different 
companies, have unique ideas and contacts. 

Exploitative activities are encouraged in founding teams whose 
members have worked at the same company, since they have shared 
understandings and can act quickly. 

Benner and Tushman [29] Exploratory patent category comprises patents that depart 
entirely from prior firm knowledge. 

Firm’s patenting efforts built on existing knowledge and process 
management involving efficiency, control, stability, and reliability. 

Benner and Tushman [8] Radical innovations, intended to match the needs of 
emerging customer or market. 

Incremental innovations intended to satisfy demand of existing 
customer or market. 

Bierly and Daly [30] Exploration is experimenting with radical new ideas or ways 
of doing things. 

Exploitation is about refinement and leveraging of existing 
knowledge and practice, focusing on efficiency.  

Boer and Gertsen [4] Strategic flexibility requires excellent exploration 
capabilities. 

Operational effectiveness requires excellent exploitation 
capabilities. 

Boer, et al. [31] Radical innovation and change signifies exploration 
processes. 

The ongoing interaction between operations, incremental 
improvement and learning signifies exploitation processes. 

Chaharbaghi [32] Exploration stresses privileges of diversification, 
emphasizing variety by regarding regeneration deriving from 
having ample choices. 

Exploitation stresses intensification through heightened repetition, 
minimal deviation and maximum control with a view to achieving 
greater reward and payback in milking an existing opportunity. 

Gibson and Birkinshaw 
[33] 

Individual with exploration/creation-oriented actions will 
gear toward adaptability. 

Individual with exploitation-oriented actions will gear toward 
alignment. 

He and Wong [34] Technological innovation aimed at entering new product-
market domains. 

Technological innovation activities aimed at improving existing 
product-market domains. 

Holmqvist [35] Exploration is concerned with creating variety in experience, 
and thrives on experimentation and free association. 

Exploitation is about creating reliability in experience and thrives on 
productivity and refinement. 

Jacobsen and Thorsvik [10] Exploration, from an organisational perspective, is related to 
the learning of new things and identification of new 
possibilities. Exploration includes new products, or new 
production methods that substantially differ from previously 
accepted methods.  

Exploitation, from an organisational perspective, relates to the 
knowledge associated with achieving a more efficient use of 
existing resources. Exploitation includes the knowledge and know-
how resulting in more efficient routines and procedures, i.e. a more 
efficient production.  

Jansen, et al. [36] Exploratory innovation as effective strategy for dynamic 
market negatively affects with centralization. 

Exploitative innovation as effective strategy for competitive 
environments and benefit to a unit’s financial performance, it is 
positively influenced by formalization. 

Levinthal and March [17] Pursuit of new knowledge/ competence. Use and further development of existing knowledge. 

March [9]  Exploration includes search, variation, risk taking, 
experimentation, play, flexibility, discovery, and innovation. 

Exploitation includes refinement, choice, production, efficiency, 
selection, implementation, and execution. 

Miller, et al. [37] Local search by individuals is more consistent with 
organization-level exploration. 

Distant search by individuals facilitates the spread of knowledge 
and, hence, organization-level exploitation. 

Mom, et al. [38] Exploration activities include the search for new possibilities 
within product, service, process or market, which requires the 
learning of new things.  

Exploitation activities include serving current customers with 
existing products using present knowledge and experience. 

Perretti and Negro [39] In term of composition, explorative team has greater level of 
newness of members, and newness of member combinations. 

In term of composition, exploitative team has lower level of 
newness, and newness of member combinations. 

Prange and Schlegelmilch 
[40] 

Exploration refers to experimentation with new alternatives, 
having returns that are uncertain, distant, and often negative. 

Exploitation describes the refinement and extension of 
existing competencies, technologies, and paradigms, exhibiting 
returns that are positive, proximate, and predictable. 

Rosenkopf and Nerkar [41] Exploratory innovation involves a shift to a different 
technological trajectory. 

Exploitative innovations involve improvements in existing 
components and build on the existing technological trajectory. 

Taylor and Greve [42] Explorative team is defined as research and development 
team which is assigned to make a radical innovation. 

Exploitative team which is assigned to improve an existing 
technology or product. 

Vermeulen and Barkema 
[43] 

Search for new knowledge. Ongoing use of a firm’s knowledge base. 
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A.  Literature Summary 

Based on the interpretations and definitions in Table I, key 
words describing the key characteristics of the concepts of 
exploration and exploitation have been derived. 

Exploration characteristics: 
 Experimentation/discovery 
 Novelty (higher novelty of the ideas generated) 
 Play 
 Variation (concerted variation) 
 Risk-taking/uncertainty 
 Distant search/Path-creating search 
 Pursuit of new knowledge 
 Regeneration 
 Adaptability 
 Free association 
 Ample choices 
 Diversification 

Exploitation characteristics: 
 Refinement (experimental refinement) 
 Use and extension of existing knowledge 
 Local search 
 Execution/Implementation 
 Control/Stability/Reliability 
 Repetition/Intensification/Extension 
 Selection/choice 
 Predictability/Proximation 
 Minimal deviation 
 Convergence/Alignment 
 Productivity 

Based on the key characteristics described above, the 
following interpretation of the concepts of exploitation and 
exploration has emerged:  

Exploration is about experimentation and the pursuit of new 
knowledge. It is characterized by diversification, high novelty 
of the ideas generated, free association, and ample choice, 
thus also about uncertainty and taking risks. Consequently, 
exploration is set out to do, yet not limited to, something new 
(locally or globally). 

Exploitation is about refinement and improvement of 
existing practice through the use and extension of existing 
knowledge. It is characterized by control, stability and 
predictability, achieved through convergence and alignment. 
Consequently, exploitation is about doing the same, but better. 

IV. EMPIRICAL RESULTS 

Below, the empirical results are presented. First, the 
organizational structure is presented, including the different 
improvement related departments within the Operations unit 
and their roles. Secondly, challenges related to the concepts of 
exploitation and exploration within the Operations unit are 
highlighted.  

A. Organizational Structure and Way of Working 

The overall responsibility for the improvement and the 
development work is mainly related to two departments within 
the Operations unit; the production development department 

(PD department) and the company-specific production system 
and Operational Development department (XPS/OD 
department). 

The PD department is responsible for the overall long-term 
development of the factory, realizing the production strategy 
and adapting the production system to new products. The 
department consists of a manager, three production 
developers, and two production methods specialists. In 
general, they work either alone or in pairs with smaller 
assignments, or in more extensive development projects led by 
themselves or other departments. Their work is mainly 
initiated by the product development organization, whereas 
the PD department’s task is to adapt the production system to 
the new incoming products. 

The PD department has discussed the question regarding to 
what extent they should work with daily issues versus new 
ideas and experimentation. They have not yet come to an 
agreement, but one interviewee estimates that a “fifty-fifty 
split” between “refining the existing” and “creating new” 
would be appropriate for the PD department. However, their 
ambitions are very different form their daily reality and even 
though they wish to increase their amount of explorative 
activities – “think new and create new solutions”, they have 
not yet succeeded to combine their daily exploitative 
operational activities with more long term explorative 
activities. 

The XPS/OD department has the overall responsibility for 
the daily improvement work (Kaizen). Today there is only one 
change agent working in the department. The XPS is a 
corporate improvement program based on Lean principles 
tailored specifically to Company X (for further explanation of 
XPS’s see [44]). Accordingly, the XPS consists of several 
methods and tools aiming to optimize operations. The 
Operational Development (OD) program is an improvement 
program focusing on one important strategic focus at a time, 
the program is also tailored to create full employee 
participation. All employees in the Operations unit belong to 
an improvement team and today there are 93 active 
improvement teams. 

The XPS/OD work is very focused on increasing efficiency 
in the production system, it is about making the production 
system work better and better all the time. One of the 
interviewees estimates that at the moment, “…99 per cent of 
the improvements are about refining existing equipment and 
processes”, closely corresponding to exploitation activities [9], 
[10]. In line with previous statement, the interviewee express 
the idea that this might be due to the low level of investments, 
further adding to the importance of optimising existing 
equipment and processes.  

B. Identified Challenges Related to Exploitation and 
Exploration 

The production development department, accountable for 
the long-term development of the Operations unit, states that 
they are not only confused about the meaning/essence of 
exploitation and exploration (like refinement versus create 
new or incremental versus radical improvement) but also 
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about how it currently is run, as well as how it should be run. 
They do not know when to improve the existing, and when to 
create new. In fact explorative related activities seem instead 
to be intimidating – “fear for the unknown”. Due to this 
confusion and unawareness, they do not put a lot of thought 
into this issue today and it is absent in the current 
manufacturing strategy.  

Another contemporary challenge related to the concept of 
exploration is the fact that it tends to be given low priority, 
especially within the current stressful and hectic work 
environment. When daily issues and short-term problems 
occur within Operations they are given top priority, and 
explorative activities are simply put aside and not prioritised.  

V. DISCUSSION, CONCLUSION & FUTURE RESEARCH 

A. The Understanding of the Concepts Exploration and 
Exploitation 

Based on the theoretical review of different interpretations 
of the concepts exploration and exploitation, key 
characteristics of the concepts as well as our interpretation of 
the concepts are presented in the literature summary. The 
interpretation and description of the concepts of exploration 
and exploitation is as follows:  

Exploration is about experimentation and the pursuit of new 
knowledge. It is characterized by diversification, high novelty 
of the ideas generated, free association, and ample choice, 
thus also about uncertainty and taking risks. Consequently, 
exploration is set out to do, yet not limited to, something new 
(locally or globally). 

Exploitation is about refinement and improvement of 
existing practice through the use and extension of existing 
knowledge. It is characterized by control, stability and 
predictability, achieved through convergence and alignment. 
Consequently, exploitation is about doing the same, but better. 

Based on the emerged understanding of the concepts 
exploration and exploitation and the empirical results, it can 
be stated that exploitative activities mainly corresponds to the 
activities of the Lean based improvement system (XPS), and 
to the Operational Development program (OD). Explorative 
activities, however, are rarely applied, even though this kind 
of thinking clearly lies within the responsibility and role of the 
PD department. As described in previous research and in line 
with our findings, in terms of improvement work exploitation 
is strongly related to Operational excellence programs. 
Exploration within Operations is on the other hand much more 
related to departments, teams or functions that are responsible 
for long-term development of the production system and 
production development.  

B. Industrial Challenges 

One important finding is that neither the PD department, 
nor the XPS/OD department understands the importance of 
developing both exploitation and exploration capabilities, and 
the strategic signification of dynamic improvement 
capabilities. This emphasizes the need of increasing the 
awareness regarding development of dynamic capabilities 

such as both exploitation and exploration capabilities within 
Operations and further translating exploitation and exploration 
capabilities into industry applicable support. 

Also, which were to be expected based on previous 
research, there is a distinct prioritization on daily operations, 
continuously striving for high efficiency and effectiveness [7]. 
Accordingly, exploration based activities tend to be given less 
priority as soon as daily issues and problems occurs. This 
issue appears to be a result of not only keen competition, but 
especially due to the lack of strategic intent and competence. 
Firstly, the issue of exploitation, exploration and how to 
balance them as means to achieve dynamic improvement 
capabilities are absent in the current manufacturing strategy. 
Secondly, the overall long-term success has to some extent 
been put aside in favour of short-term economic objectives, 
subsequently defining what activities to conduct 
(exploitation). Consequently, the concept of exploration as a 
complementary approach to improvement must be devoted 
priority at a strategic level.  

C. Conclusion and Future Research 

At an overall improvement process level it can be 
concluded that exploitative activities mainly are related to the 
lean based improvement program and to the OD program, 
both developing exploitation capabilities. Exploration related 
activities are rarely applied; however, this kind of thinking 
corresponds to the role and responsibility of the PD 
department. 

The awareness of the concepts of exploration and 
exploitation is low in Operations. There are difficulties to 
understand how to apply both concepts and exploration 
activities are not prioritized due to daily issues; hence, it is a 
need to highlight this issue at a strategic level. In other words, 
industry applicable support needs to be developed that 
comprises how to develop both exploration and exploitation 
capabilities.  

Hence, future research has three interests: (1) how to 
increase the awareness of exploration and exploitation 
capabilities and emphasize their importance in the strategic 
agenda? (2) how to support exploration in a manufacturing 
context? and (3), how to create ambidextrous organizations in 
a manufacturing context (balancing exploration and 
exploitation)? 
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context as a mean for competition. 
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