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A successful and sustainable organizational performance is the main objective in
management of any organization. Both efficiency and competitiveness are necessary for
organizational survival in the long term.

Operational efficiency is achieved by exploitation of existing capabilities and by
fulfillment of the short term company’s needs. This process is often linked with the
improvement and refinement of the existing knowledge, skills, competences and technologies
and it results in the production of incremental types of innovation, of product and service’s
improvements.

Strategic competitiveness, in contrast, requires a vision of the future and can be
achieved by exploration of new opportunities in the long term. This activity deals with
research and experimentation with new knowledge, competences and technologies and results
in creation of radical innovation and brand new products and services.

The organizational ability to innovate requires a combination of exploratory and
exploitative capabilities. It needs exploration to search for and create an innovation. The same
way as it needs exploitation to refine and improve a product, a service or a process. The
sustainable innovative organizations succeed to combine these two contrasting activities.
They are capable to organize and manager different set of structures, processes and activities
to pursue exploitation and at the same time exploration.

Not only the ability to innovate, but also the organizational sustainability and survival
depends on how an organization is able to balance between the contrasting activities. Without
exploration, a company is more likely to suffer from inability to change. Without exploitation,
it will be incapable to adapt these changes and will suffer from high costs for experimentation
and low returns.

The ability to organize and to manage both activities simultaneously is particularly,
important for large incumbent organizations. Often, the smaller in size companies are able to
be flexible and creative, they tolerate risk taking and entrepreneurial approach to organize
working processes. Large organizations with long histories have tendencies to prioritize
efficiency over innovativeness. To maximize the chances of success, they avoid failures, put
under pressure the internal entrepreneurs, limit or reject creative and non-standardized
approaches to work. Another important issue is the organizational environment. The type of
industry and the speed of change are the important factors that can influence on the
company’s ability to combine and balance exploration and exploitation.

In the long term perspective, the absence of balance and large disproportion of

exploration and exploitation might be dramatic for organizations. It will result either in the
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organizational inability to envision change or to adapt to change. Neither of these scenarios is
appropriate for the sustainable organizational performance.

In spite of the importance of both activities for company’s survival, the ability to co-
organize and pursue exploration and exploitation simultaneously is a major challenge for
organizations and in particular, for firms that want to remain innovative over time. The first
reason is that for organizations, it is not always easy to put in place and ensure the co-
existence and coordination between different structures, processes, activities and objectives,
which are essential to be innovative and at the same effective. The second reason is that due
to the scarcity, it is not always possible to guarantee the allocation of sufficient amount of
organizational resources both for exploration and exploitation. Our main objective is to
explore how organizations, by achieving ambidexterity are able to meet these challenges.

The purpose of our dissertation is to examine the organizational ability to co-organize
and to manage simultaneously both activities. In the literature, the successful companies,
which are able to perform them equally well, known as ambidextrous organizations. They
combine different capabilities, structures and processes, create and produce radical and
incremental innovation.

An organizational solution to ambidexterity is structural separation of activities. It is a
form of organizational design, where the exploratory entity, often an entrepreneurial
innovation unit, has a function of exploration of new ideas and creation of new knowledge
and technologies. The exploitative structures, usually large and efficient business units,
perform the exploitation function, refinement and execution. Structural and functional
separation allows an organization to address exploration at the same time exploitation,
produce radical and incremental innovation. But it is still unclear how exactly companies
achieve ambidexterity through separation and whether it is a solution that can sustain over
time.

Over the last 20 years, scholars accumulated knowledge and received major
achievements in the fields of ambidexterity and organization learning. The studies presented
at the symposium, dedicated to ambidexterity (for more details see The Academy of
Management Perspectives, 2013, Vol. 27 No. 4) summarize the existing knowledge and
demonstrate the advancement of the research on exploration and exploitation as well as
identify the research gaps and define future directions. These studies (see Birkinshaw and
Gupta, 2013; Junni et al., 2013; Markides, 2013; O’Reilly and Tushman, 2013) prove that
none of the existing literature provides an explicit answer on how an organization can achieve

the balance and perform exploration and exploitation equally well. Striving to find a valid
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organizational solution to exploration-exploitation balance that can sustain over time, we

define our research question for dissertation as following:

How to simultaneously co-organize and manage exploration and exploitation to

ensure a sustainable and successful organizational performance in the long term?

To make the in-depth analysis of the activities in an ambidextrous company, we
develop and apply a cross-level research method, described in our dissertation as the
“multilayer methodology”. 1t is an original approach, which consists from a combination of
research methods and techniques applied to analysis of exploration and exploitation at
different organizational level. Our multilayer methodology has the following advantages:
first, it simultaneously analyzes the activities at three different levels; second, it takes into
account the time factor, and in particular, the level of maturity and evolution of the structure,
responsible for the exploratory function. As a complementary feature, our method includes
the vision and choices related to ambidexterity, received from the senior and executive
managers of the company.

The multilayer methodology has three levels of analysis and steps of data collection.
The first step is at the corporate level, which includes the analysis of the activities and
processes of the exploratory and exploitative structures of the company, the means of their
structural and function separation and mechanisms for linkage, integration and coordination.
This step includes a half-year presence of our researcher as a part of the team of the
innovation unit of the company as well as observations and collection of data on innovation
activities, processes, cultures. The second step is at the project level, which consists of the in-
depth study of 6 projects of radical and incremental technological innovations and their
development process. Finally, the third step is at the executive level, which represents visions,
decision and choices on exploration and exploitation, similarly as on coordination and
integration of structures and their processes. Also, it is a complementary level to evaluate the
results from our analysis at the corporate and project levels.

We apply our multiplayer methodology to a case of an ambidextrous company, which
is a technology-based service company belonging to the oil and gas industry. The company is
an oilfield service provider for organizations in the oil and gas exploration and production
businesses. It is a large, fully integrated and a science-based company, with significant R&D
capabilities and international market operations. It searches for and develops different types
of technological innovations, product and services for geological exploration of natural

resources.
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The major R&D activity of the company focuses on the production of incrementally
improved technologies to increase the operational efficiency from the existing geophysical
services. At the same time, the company has an innovation unit that concentrates its activity
on exploration, research and experimentation with new and advanced technologies. This unit
creates and develops radically new products and services and opens up new markets. To
achieve ambidexterity, the company structurally separates the two different entities and
dedicates exploration and R&D of radical innovation to the innovation unit, exploitation and
R&D of incremental innovation to the divisional business lines.

The relevance of our multiplayer methodology applied to the in-depth study of the
ambidextrous company from the oilfield service sector is defined by the existing gaps in the
literature. Moreover, there is a combination of theoretical and practical reasoning. From the
theoretical perspective, the concepts of exploration, exploitation and ambidexterity have
received increasing interest from scholars in the last two decades. Existing studies gathered a
significant amount of knowledge on ambidexterity and proposed multiple solutions to balance
two activities. But at the same time, much remains unexplored and a solution to achieve and
sustain ambidexterity is yet to be found.

In recent studies, presented at the symposium on ambidexterity (e.g. Birkinshaw and
Gupta, 2013; Markides, 2013; O’Reilly and Tushman, 2013) scholars propose that the term
ambidexterity started to lose its meaning. Ambidexterity has been addressed to solve a broad
number of organizational questions and many of them were not always directly related to
exploration and exploitation challenges. The aim of our dissertation is to stay focused on the
problem of balancing between exploration and exploitation, identified by March (1991) and to
study about organizational ability to cope with contrasting activities to create different types
of innovation. In our research, we use the term ambidexterity to describe the ability to explore
and exploit in a simultaneous fashion and to develop radical and at the same time, incremental
innovation.

Our research applies the recommendations on ambidexterity, proposed by scholars
from the symposium, which was mentioned previously. In particular, to fill the gaps in the
existing knowledge, we propose to analyze simultaneously exploration and exploitation at
three different organizational levels: corporate, project and executive and include the
evolution of the function of the exploratory structure. In more general terms, our research
crosses several levels of analysis, takes time into account (see e.g. Birkinshaw and Gupta,
2013; O’Reilly and Tushman, 2013) and defines the role of managers in balancing between
exploration and exploitation (see e.g. Birkinshaw and Gupta, 2013; Junni et al., 2013;

O’Reilly and Tushman, 2013).
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From more practical perspective, there is a need to understand how an ambidextrous
organization that uses structural separation should differentiate innovation-related processes
and functions and, at the same time, integrate them to achieve synergies. It is important to
define when and how the separation and integration take place and what is the role of senior
and executive managers in coordination and in achieving balance. For this purpose, the cross
level analysis, that includes corporate structures, processes and managerial decision making
would be an appropriate approach to study the phenomenon by using practical evidence from
the case.

As the basis for our research, we use the existing knowledge on ambidexterity and in
particular, give much of attention to its structural mode. We project the model of structural
ambidexterity (will be described in Chapter 2) and compare it with the practical evidence
from our case study. Our multiplayer methodology in combination with the in-depth study of
the ambidextrous organization provides us with the detailed description and actual data on
how the company can achieve the exploration-exploitation balance through structural
separation and whether it can sustain the proportions of activities over time.

In our dissertation, there are several key definitions. The term ambidexterity, which
can be applied at the diverse levels of our analysis, will refer to the organizational ability to
both explore and exploit and to develop radical and incremental innovation. Structural
ambidexterity is defined as an organizational solution to achieve simultaneous exploration and
exploitation by means of structural separation of activities. In our case these are the
innovation unit and the divisional business lines. We also apply the term (new) product
development (NPD), which is used to describe the whole process “from idea to a product” or a
part of this process (a phase). In our context, it refers to the process of creation and
development of technological innovation.

Our dissertation consists from five chapters. Chapter 1 introduces the case and
presents the description of the technology-based service company, its internal and external
organizational characteristics and capabilities. It defines why the company is an ambidextrous
organization, presents its innovative and core activities and the innovation-related functions.
This chapter identifies separate exploratory (the innovation unit) and exploitative structures
(the divisional business lines), describe the way they are structured and presents main
characteristics of their activities, roles and functions.

Chapter 2 is dedicated to the theoretical and methodological aspects of our research.
It includes three parts. The first part focuses on theoretical background of exploration and
exploitation: the essence of the activities, their inconsistent characteristics and the question of

balance. Separately from exploration and exploitation, we observe the existing theory on the

16



concept of organizational ambidexterity. The second part of the chapter introduces the
meaning of organizational ambidexterity, describes existing organizational solutions to
achieve it and discusses the complexity and the intermediate stage of the development of the
concept. The third part is a methodological one. It begins with the presentation of the
theoretical model of structural ambidexterity, which we use in our research. After, it
introduces our multiplayer methodology and explains different steps for the collection of data.

Chapter 3 presents the evidence on structural ambidexterity received from the case of
our ambidextrous company. It covers the analysis at the corporate and at the project levels,
and prepares the data to be used at the executive level in the next chapter. In particular, in this
part of the dissertation we identify the actual activities, functions and processes in separate
exploratory and exploitative structures as well as the existing mechanisms for their
coordination and integration. Also, the chapter includes the detailed description of
development processes for 6 projects of radical and incremental technological innovation. For
each of the projects, we present the story of creation, maturation, engineering development
and launch and conclude with a short resume on the observed processes.

Chapter 4 integrates the results from three levels of our analysis (corporate, project
and executive) and discusses the evolution and dynamics of ambidexterity in the company. At
the corporate level, exploration and exploitation are identified in separate exploratory and
exploitative structures. At the project level, both activities are present in the innovative
projects of the innovation unit, which originally, is an exploration-oriented part of the
company. At the executive level, we confirm the results from the previous two levels and
identify the similar behaviors as described in the literature on the ambidextrous individuals,
among the senior and executive managers, those, who are capable to manage the tensions
between exploration and exploitation.

In addition, we present the story of initiation, maturation and growth of the innovation
unit and its relation with the exploitative structures and the executives of the company. The
growth cycle is used to explain and justify its evolution, the shift in the previously strong
support from the top management and emerging dynamics of exploration and exploitation
inside the innovation unit.

Finally, Chapter 5 introduces and clarifies the new concept on fractal and dynamic
ambidexterity, which originated as the results from our analysis of exploration and
exploitation and observations of their dynamics at multiple organizational levels. The
processing and reasoning on the data from the multilayer methodology resulted in the

emergence of the new theory, which is defined as fractal and dynamic ambidexterity.
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In this part of the research, we draw implications from our methodology, present the
main contribution and summarize the dissertation. We explain that the existing theoretical
understanding of structural ambidexterity has only a static representation, with serious
limitations e.g. isolation of the exploratory unit caused by uncoordinated separation and
organizational inability to explore without strong top management support.

By using a case of the company, we show the practical evidence on the existence of
the multilevel dimension of ambidexterity and prove that exploration and exploitation can
simultaneously emerge at the corporate, at the project and executive levels. For every level,
we identify the dynamics of activities, which demonstrates that proportions and intensity of
exploration and exploitation are not fixed, but can change over time. The answer to our
research question is in the fractal and dynamic ambidexterity, which is a new solution for

successful organizational performance and survival in the long term.
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CHAPTER 1.

SETTINGS OF THE CASE STUDY: THE COMPANY AND
THE ENVIRONMENT

This chapter provides an overview of the organizational and environmental settings of
the case study at the centre of the present dissertation. It is aimed to introduce the reader into
the context of the research as well as to provide the necessary information on the
ambidextrous company used as a case study, including market segments, industry and
company’s environment in general.

Organizational learning literature defines diverse factors that influence the
organization to pursue both exploration and exploitation. March, (1991) for example, refers to
the time factor and necessary resources for exploration and exploitation activities. He argues
that change and turbulence of the environment can also impact the decisions and the
organizational choices between these activities.

Similarly, the innovation management literature explains that the speed of change and
technological development are important factors for an organization that is willing to remain
sustainable in the long term. Companies should define their strategies carefully and base their
decisions on change in their industries and markets. In fact, the choice and selection between
exploration and exploitation activities should depend on the state of the company and its
environment. For different companies, selection and allocation of resources between the
activities would be different. It will also depend on the speed of change and state of a
particular organizational environment (e.g. stable or dynamic).

The literature on organizational ambidexterity does not provide a clear argument on
how such factors as company’s environment, technological and industry change can influence
organizational decisions on selection and allocation of resources between exploration and
exploitation activities. Scholars still do not know whether a particular approach to achieve
ambidexterity (e.g. sequential, structural or contextual mode) could be more suitable for
specific companies. For example, differentiation can be made based on type of industry,
speed of change and state of the environment. In existing literature there are only a few

studies that observe the question of ambidexterity and the question of balance for companies
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operating in stable and dynamic environments (e.g. Burgelman, 2002; Chen and Katila, 2008;
Katila and Ahuja, 2002) and in the context of different industries, such as high-technological,
manufacturing or services (Junni et al., 2013).

Our dissertation includes internal and environmental factors and observers their role
and importance in the context of ambidextrous organizations. This research makes the in-
depth analysis of an ambidextrous company, including its environment and observes them as
a unique system and takes into account the dynamics of the industry and market change.

In particular, this chapter defines characteristics of the technology-based service
company and describes the main feature of its industry, markets and environment. The
company from our research is an oilfield service provider of the technological solutions and
software services for oilfield exploration and production of natural resources in the energy
sector. It operates on the markets of seismic services and provides diverse technologies for
petroleum companies to search for and analyze new fields with energy resources.

The objective of this chapter is to answer the following questions:

What are the characteristics of the technology-based service company?
What is the environment of the company?

What are the company’s abilities to be an innovative organization?

The chapter has a following structure. First, it provides a general description of the
company, business activities and segments of the market. Second, it describes the scope of the
business activities of the company. Third, it characterizes the structural elements and

organizational activities that make this company an innovative organization.
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1.1 General presentation of the company and the industry

This study is an in-depth case study of an oilfield service company. The firm is a
technology-based service company that develops and produces engineering, technological and
software products and services (solutions) for exploration, development and production of
natural resources. The company is a geophysical service provider for large and small
petroleum companies. Geophysical services include a combination of diverse technologies,
software programs and processes with an objective to discover, to explore and to provide a
detailed analysis of reservoirs with oil and gas resources in diverse environments (offshore,
onshore, etc.).

The technology-based service company is a geophysical service company, which can
be characterized as follows:

* Leading and long-living;
e Science-based;
* Fully integrated;

e [nnovation-oriented.

The company is a leading, long-living incumbent organization. For more than 80
years, the French-based organization, with headquarters in Paris, has developed cutting edge
technological and software solutions for exploration of reservoirs with natural resources
worldwide. It holds a leading position on the market of service providers and is a leader
among competitors in the domain of geological and geophysical services for the offshore oil
and gas exploration process. In this company, services and solutions are provided to the
world’s largest petroleum companies such as Saudi Aramco, BP and Royal Dutch Shell. In
the international arena, the firm works with a number of large, medium and small companies
that represent private, public and national and global organizations and operates in all
geographical areas (North and Latin America, Europe, Africa and Middle East, Asia Pacific).

The technology-based service company is a science-based organization. The core of
the company is its R&D activity. According to the public corporate data (2013), more than
10,000 employees worked in 75 different locations and among them 700 people were
dedicated specifically to R&D and involved in scientific, research development activities and
operational improvements.

In 2013 after the successful execution of merger and acquisition strategies, the firm
became a fully integrated company. As fully integrated, the firm is able to develop and to

provide the full spectrum of engineering technologies and software solutions for geological,
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geophysical and geosciences services in diverse environments: on traditional land and marine
areas, in urban areas, in remote regions and in fields with extreme climates. The company
describes its products as “solutions that go beyond the limits of exploration and increase field
production taking into account high safety and environmental requirements” *.

The company is an innovation-oriented organization that promotes the culture of
innovation. The vision of the company is to become the number one partner for the clients.
The company’s mission prioritizes the creation of values through processes of discovery and
analysis of reservoirs with natural resources. By working on the development of the
innovative solutions, the firm seeks to remain a leader in the oilfield service sector.
Optimization of processes and activities devoted to exploration and discovery of oil and gas
resources create the organizational added value. As a part of its innovation orientation, the
company is constantly working on the reinforcement of environmental sustainability and
safety issues.

In the following sections, our research provides a description of the oilfield services at
the energy sector as well as the bases of the geosciences. We describe the principles and give
several examples of technologies and services for geological and geophysical oilfield
exploration of reservoirs with natural resources. This information would be necessary to build
a general understanding about the core business and some innovative activities of the

technology—based service company from our research.

1.1.1 Oilfield services, what are they?

The technology-based service company is an oilfield service provider of technological
and software solutions for geological and geophysical services. The core competence of the
company is geological science. Geoscience is a multidisciplinary science that deals with
Earth discovery in order to search for and explore reservoirs and produce energy resources.

The purpose of geosciences is the process of search for and analysis of new fields with
natural resources (oilfield exploration). The process of discovery of natural resources is
formed by several principal activities. It starts from the search and identification of the
reservoir. Natural resources, such as oil and gas can be found in the reservoirs and pieces of
rocks. Using a particular technology, called the source, geosciences specialists search for

localization of the reservoirs and rocks that contain resources. Specialists use different

* Company’s report on sustainable development, 2013 (public document)
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software models and technologies to obtain the detailed analysis of the available data, to
identify the exact localization and to learn about the characterization of the reservoirs.

If the resources are found in the rocks, then geophysicists use a drilling or fracking
technology. Drilling is used to cut the rocks and to analyze if there are any microfossils in the
pieces of rocks. This technology is used in geophysical and geological surveys to explore
areas with resources. In addition to the search for and discovery of resources, geosciences also
include studies on reservoir rocks, their composition and the description of their physical
properties by using different technologies and software solutions.

To explore areas with energy resources, oilfield service companies use specific
solutions that are represented by a combination of particular technologies, methods, tools and
software programs. Geological data and geophysical properties of the reservoirs can be
explored and analyzed by two principal activities: by acquisition of data and by processing
and interpretation of the received seismic data. Further, we suggest to define and to review
these activities.

Seismic data acquisition (or seismic surveys in diverse environments) is the activity
based on seismic and geophysical surveys and methods. Seismic surveys are necessary to
collect geological and geophysical data about the areas with natural resources. The objective
of the surveys is to investigate underground structures and to analyze the geophysical
properties of these areas with a purpose to discover areas with energy resources. In seismic
surveys, the main activity is the measurement of the reflected waves that are created by the
seismic source. Depending on the novelty of a technology in the industry, it could be for e.g.
dynamite, air gun, sound source, vibrator, noise, etc.).

In general, seismic surveying is the important part of the energy exploration and
production cycle. In brief, the exploration process can be described as following. When
petroleum companies want to produce energy from the new areas, they first need to explore
these areas, because oil and gas resources are hidden in the reservoirs and rocks. Often, to
discover new fields, petroleum companies subcontract the exploration process to the oilfield
service companies, as these providers have the expertise and technologies to perform costly
seismic surveys. The surveys help to determine the location of the reservoirs and rocks, their
types and structures.

The results of the seismic surveys are the images that contain valuable information
about the localization of the reservoirs and characterization of their properties. The images
with the seismic data may differ in terms of quality and resolution, which also depend on the
technology applied to seismic surveys and analysis. Some recent technologies can produce

high-quality and high-resolution images and seismic data in 2D, 3D and 4D formats. The
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images contain the data that will be used by service firms and particularly by the petroleum
companies to make decisions on the additional analysis and further production processes of
reservoirs with natural resources from new areas. The high-quality images allow petroleum
companies to receive precise data on reservoirs properties and to make faster and better
decisions on the drilling, exploitation and production of resources from reservoirs.

Before receiving the images, oilfield service companies perform seismic surveys.
Seismic data acquisition can be done in different environments. This study reviews the
principles of the seismic surveys for the onshore and offshore environments. The R&D
projects, described in the Chapter 3 will also refer to the innovations aimed to perform
seismic data acquisition and analysis in land and in marine environments.

Offshore seismic acquisition: To perform seismic surveys in the marine environment,
service companies use a seismic vessel with a source that produces the waves and the
streamers that receive and collect the data (see Figure 1.1). Seismic streamers are the cables
attached to the seismic vessel. They connect seismic sources and hydrophones (receivers) and
create one system. Using compressed air, the seismic source produces acoustic energy. Highly
sensitive sensors (hydrophones) capture the sound and echoes of the returning waves. The
process of recording the waves and sounds provides information about rock types and about

characteristics of reservoirs.

Figure 1.1 Offshore seismic acquisition surveys

Where 1 is a compressed air gun; 2 — reflected seismic energy; 3 — sensors — hydrophones;
4 — tools for recording and processing the data

During the offshore seismic acquisition surveys, the sensors capture the signals and

transfer them to the data stations on the vessel. Then, with the help of powerful computers

* Source of illustration: http://www.sercel.com/about/Pages/what-is-geophysics.aspx; accessed September 15th,
2015
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and specific software programs, seismic specialists (geologists, geophysicists, reservoir
engineers, etc.) translate and interpret the collected seismic data into the maps and images
with structures and characteristics of the reservoirs. Then, a service company sends the results
of the surveys to the clients-petroleum companies, who will use the maps and images to take
decisions on the drilling of the reservoirs in a marine zone.

Modern technologies make seismic surveys possible not only in deep water, but also
in the shallow and remote places. To perform seismic surveys in seabed zones, specialists
place the cables with sensors on the seabed and use the separate source vessel to capture the
seismic data. Another technology, named ocean bottom cables allows oilfield service
companies to make surveys in shallow water and in transition zones such as areas between the
river and the marine environment.

Onshore seismic acquisition: Similarly to marine acquisition, the land acquisition
process lies in the creation and recoding of sound waves (see Figure 1.2). Onshore seismic
surveys require huge and heavy equipment that must be served by land crews. To explore new
areas with natural resources, service companies send equipment such as machines and trucks

and crews of specialists to collect and to analyze the seismic data at the zones of the surveys.

. . . o e o *
Figure 1.2 Onshore seismic acquisition surveys

Where 1 is a seismic source; 2 — reflected seismic energy; 3 — sensors (geophones);
4 - tools for recording and processing the data

The onshore seismic surveys are performed by several large machineries, which are
named as truck. To carry out the surveys, crews use two types of equipment: a truck with
energy source to create vibrations and a “recording” truck to collect and store the received

data.

* Source of illustration: http://www.sercel.com/about/Pages/what-is-geophysics.aspx; accessed September 15th,
2015

25



The process of surveys is based on creation of sound and collection of reflected
waves. The machine with the seismic source has vibrating plates. The source creates the
sound waves; it sends and receives the signals from the ground. Highly sensitive sensors,
called geophones, capture the reflected signals from the land rocks. The signals are
transformed into images and pictures in the “recording” truck. Specialists use the images to
analyze the localization and characteristics of the natural resources in the land layers and
rocks. The results from onshore seismic surveys are the images of land structures. They are
the important elements for decision-making on exploitation (e.g. drilling) in the new zones
that contain natural resources.

Although the seismic surveys in offshore and onshore environments are complex
technological processes, these are only the first steps to search for and to discover a new
energy fields. After acquisition surveys, the seismic data must be processed and interpreted.
In other words, the collected data must be analyzed and “prepared” before sending them to the
clients. This part of the exploration process forms the seismic processing and interpretation
activities.

Seismic processing and interpretation: The function of the processing and
interpretation is the detailed analysis of the seismic data, received during the surveys. The
purpose of these activities is to transform the data into images that will be further used to take
decisions on how to produce resources from new reservoirs. To receive the detailed
description of the rocks and zones with natural resources, the geophysicists use powerful
computers and advanced software programs. The processing and interpretation software
programs allow specialists to get the detailed analysis of the geological data and subsurface
structures.

Seismic interpretation and processing are a complex set of activities done by the
skilled professionals at the specific workstations with the help of the advanced computer
programs and software solutions. The results of the processes are the images, maps and
models that are used to describe geological properties of the layers. The data serve for
detection and detailed description of areas with natural resources and can be used to calculate
their volume.

By and large, the oilfield exploration of natural resources consist of the acquisition of
seismic data in different environments, such as offshore and onshore and of processing and
interpretation services. In marine environments, the seismic data are collected by the seismic
vessel, in land environments by the specific trucks for seismic surveys. For both types of
environments, the main principle of seismic surveys is to create sound waves and to record

the reflected sound by the sensitive sensors.
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The differentiation lies in the advancement of the technologies that enable seismic
surveys in harsh environments (e.g. shallow water, seabed, transition zones for marine
seismic surveys; deserts, forest, jungles, urban areas for land seismic surveys); also in the type
of source that is used to create the sound waves (e.g. dynamite, air gun, vibrator, etc.); in the
numbers of streamers and sensitivity of sensors that increase the accuracy and efficiency of
operations; in the quality and resolution of images and maps (e.g. 2D, 3D, 4D modeling). The
competitiveness of an oilfield service company would be determined by the novelty of the
proposed technologies to perform seismic acquisition, processing and interpretations surveys

and by the ability to identify and to reply to the industry challenges.

1.1.2 Industry challenges and innovation

In the oilfield service sector, the two main industry challenges are data accuracy and
the environmental impact from operations. High quality resolution of images and maps is
challenging because of the presence of horizontal and vertical picks that represent the layers.
They are reflected in the pictures and decrease the accuracy of the data. When such pictures
are used to make drilling decisions, there is always a degree of uncertainty and risk because
the interpretation of seismic data is not highly accurate.

One of the solutions to the existing problem is to repeat seismic surveys several times
and to compare the results. However, because of the cost of services, most companies search
to minimize the number of data acquisitions. The improvements in the operational efficiency
of the surveys and advancement of the existing programs for processing and interpretation are
the alternatives approaches to solve the data accuracy challenge.

While interpretation and processing specialists deal with the problem of accuracy,
people at the land and marine seismic surveys search for solutions than can decrease the
environmental footprint from operations. For seismic acquisition, the existing challenge is the
minimization of the generative impact that can be caused to the environment during discovery
and field analysis of natural resources in land and in marine areas.

Like many operations in the energy industry, the acquisition of seismic data in diverse
zones has a negative impact on the surroundings. In fact, for the petroleum industry and
particularly for oilfield service companies, the sustainability of the environment is a central
topic. The reason is that during operations, both service and petroleum companies impact the
environment. Some of the activities may cause significant damage to nature and to humans.

For example, during onshore seismic surveys, heavy equipment and trucks can harm the
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infrastructure, such as buildings, roads or cause the destruction of areas (e.g. deforesting of
trees and plants, emaciation of water resources, deterioration of soil).

Similarly, the offshore seismic acquisition influences negatively the marine
ecosystems. During the surveys the seismic vessel and the seismic source affect the marine
species, particularly by producing sound. Studies show that seismic surveys can have diverse
impacts on marine species (Gausland, 2000). Some operations can cause serious damage and
dysfunctions in animal life (e.g. behavioral disorders, partial or complete hearing loss among
animals that use sound for communication and navigation such as whales, dolphins etc.).
High-level sound can cause hearing loss among marine mammals, whereas low-level sound
may lead to shifts in the ability to hear, communicate and navigate.

With a purpose to protect nature, research agencies influence the activity of the energy
companies by developing reports, standards and regulations to decrease the environmental
footprint. As a response, service providers and petroleum companies must fulfill
requirements, perform studies and prove that their existing operations do not cause serious
damage. Environmental impact is also a concern for the R&D activity of the energy
companies, which should be taken into account at the early stages of the development for any
new or refined technology. Energy companies search for new and alternative methods,
technologies and techniques that can significantly decrease the impact from their surveys and
operations.

To decrease the negative impact from operations, energy companies must follow strict
rules, standards and fulfill the requirements from the health, safety and environment (HSE)
programs. For oilfield service companies, being environment friendly and providing services
with decreased impact on nature (such as e.g. new offshore seismic services that do not harm
marine species) is an approach to position themselves as innovative companies and an
approach to attract and engage with old and new partners and clients.

The technology-based service company from our research promotes the environmental
protection program and takes actions to decrease the impact from the seismic acquisition. The
technologies used for marine seismic acquisition are tested and controlled to prevent the
negative effect on marine mammals. Control and execution of the environmental protection
programs are carried out by a specific department. The role of the department is to manage
systems related to security, safety, health and environment. The department helps managers at
different levels perform tests and make decisions related to environmental safety issues for
existing operations, during development of new technologies and controls also the operations

in the fields.
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According to the internal documentation®, the company takes specific actions to
reduce the impact from the seismic acquisition. For marine surveys, some examples include
such activities as measuring and controlling fuel waste and optimization of the energy
consumption in vessels, usage of the standard warning mechanisms for animals before the
surveys; for land surveys, minimization of vegetation clearance and responsible usage of
water (in deserts) during execution of subsurface imaging activities according to the
requirements of the environmental management system (ISO 14001).

In more general terms, for energy companies, one of the existing industry challenges
is the operations and their impact on the environment in particular. Building a responsible
organization and performing operations with minimum environmental damage is the task of
oilfield service and petroleum companies. Sustainability issues and protection of the
ecosystems should be maintained at all stages of the oil and gas exploration and production
cycle.

For oilfield service companies, the environmental concern may be seen as new
opportunities to improve existing technologies. Alternatively, it may open new horizons for
technologies of the future with the decreased negative influence on land and marine
ecosystems. Such an approach to target the existing industry challenges may encourage
service companies to rethink the old ways of doing operations and performing seismic

surveys, and thus to create new environmentally sustainable technologies.

1.1.3 Competitiveness in the oilfield sector

In the energy industry, the environmental footprint is not the only crucial factor.
Another important issue is the technological solutions and operations provided by service
companies. When a petroleum company subcontracts seismic acquisition surveys, processing
and interpretations, important items are the services and the technologies that can be offered
by a service firm. Intensive R&D capabilities, rapid evolution of the technologies and high
prices of products and services are some of the factors that make this sector a very attractive
one to all types of organizations e.g. small and specialized as well as large and integrated
companies. The business in this sector is efficient, but highly competitive one.

Oilfield service companies operate in a science-intensive sector. To get an expensive
contract from a client, companies should provide a better service at a competitive price. An

alternative, but more expensive option is when a service company proposes a client to

* Company’s report on sustainable development, 2013 (public document)
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perform an operation, by using an innovative technology. In that case, a client is early
adopters of an innovation, and, as a rule, has the right to be the first one to test and to use a
new technology.

While small and medium sized companies find their added value by proposing a small
range of specialized products and services, large organizations are forced to compete in the
existing business domains and to create innovative technologies to compete in future. In other
words, organizations need to improve operational efficiency of the current technologies, and
at the same time, search for, discover and develop innovative approaches, technologies and
tools for future operations.

For the large oilfield service companies, one of the options to deal with the duality of
today’s and tomorrow’s businesses is merger and acquisition strategies. Very often, small and
medium sized organizations have knowledge, competences and technologies in innovative or
highly specialized business domains. This makes them particularly attractive for the large
organizations that do not have time to develop such alternative capabilities within their own
structures. Contrary to small firms, large organizations have the ability to acquire and to
exploit the missing competences within the old structures. The advantage is the new skills and
competencies that can be integrated rapidly. But at the same time, the success from
integration and exploitation of new knowledge is not always guaranteed.

Merger and acquisition strategies are one of the approaches how large oilfield service
providers build and acquire their knowledge, competences and technologies. It is also the way
large organizations become fully integrated companies and propose to their clients the full
spectrum of equipment, operations, products and services for energy resources exploration in
diverse environments. One of these companies is the technology-based service company

analyzed in our research.

1.2 The scope of the company’s activity

As an integrated organization, the technology-based service company produces and
provides technologies, engineering products and software services for seismic acquisition,
processing and interpretation. The firm develops technologies, perform studies on the
subsurface and analyses the seismic data to reach a complete analysis of structures and
characteristics of reservoirs with oil and gas. Products and services provided by the company

can be grouped under three main domains of activities:

1. Equipment design and build: design and production of the engineering,

technological solutions and instruments for seismic acquisition and reservoir
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monitoring applied in different environments (land, marine, transition zones,
downhole environments);

2. Performance of the data acquisition: development and execution of the
technological solutions and geophysical expertise necessary for seismic data gathering
(seismic surveys), reservoir analysis and monitoring in marine, land and airborne
zones;

3. Geology, geophysics and reservoir analysis (consultancy): offer of cross—
disciplinary technical services, consultancy and products that are applied for
exploration of natural resources and optimization of assets, including:

- Imaging software for subsurface;

- Software tools for multidisciplinary processes (e.g. analysis of reservoir,
seismic interpretation, modeling etc.);

- Geological consulting and interpretation of reservoir features, mapping
solutions;

- Well data on key locations worldwide;

- Data management (interpretation, consultancy, training).

The technology-based service company is a science-based organization, with a
particular focus on R&D. The science-based organizations search for, create, develop, exploit
and commercialize technological innovations (Abernathy, Utterback, 1978; Le Masson et al.,
2010). They prioritize the process of transferring scientific findings into feasible technologies
and place them on the markets. Often, science-based organizations have high R&D
investments; they manage significant portfolios of patents and IP rights and often launch
innovation.

The company consists of diverse organizational structures, business units, departments
and groups. Structures are different in size and functionality. Some of them form divisional
business lines, others represent specific working groups or teams. Each organizational
structure has its own specialization and function. In general, the products, services and
solutions proposed by the company are produced by a specific organizational unit and might
be consumed in the production process of another entity. Hence, diverse solutions and
services are developed and proposed by different business entities (divisions, business lines,
functional groups, expert groups). The variety of technological and software solutions and

services is presented in Table 1.1.
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Table 1.1 Specialization of company's structures and portfolio of solutions

(This table includes the original data built from the company’s public information and serves
specifically for the purpose of our research)

Organizational structures

(Div. business lines, specialized
functions, groups, teams)

Solutions

(Technologies, products and services)

Business unit on reservoir
software and services

Geophysical software; seismic interpretation and
reservoir characterization services; training seminars
and (private/group) courses on software and
applications; consultancy

2 Expert team on interpretation

3D software solution; service and consultancy in
interpretation, well path planning, velocity model
building

Business unit on reservoir

Seismic to stimulation integrated software tool:
petrophysics and rock physicist software; analysis
and interpretation software; model building; seismic
inversion; geostatistical inversion; geosoftware
training; consultancy

Satellite images for various market sectors (oil and
gas, civil engineering, mining etc); satellite radar
monitoring and data processing; offshore remote
sensing service (ex. shallow water mapping, ice
monitoring, oceanographic  services); onshore
exploration (ex. geological, mineral mapping);
remote sensing

Products, including tools, multiclient reports and
digital datasets for petroleum geology and analysis;
geological data analysis services and consultancy
(data analysis, wellsite services, training, petroleum
reservoir service, integrated geology analysis,
advisory services, unconventional and geochemistry
analysis and studies)

3 modeling software
4 Satellite mapping provider
(expert group)
Business unit on oil and gas
5 exploration and production
consultancy
6 Seabed geological solutions

provider

Seabed solutions for exploration, developmental and
production of oil and gas fields, including:
acquisition services (in shallow water, transit zone,
intermediate depth, deepwater, permanent reservoir
monitoring); acquisition solutions (4D, carbon
capture and storage, arctic and multiclient solutions);
post-acquisition services (processing and
interpretation, reservoir analysis)

Business unit on seismic
7 acquisition equipment for
various environments

Design, manufacturing, production of highly
technological equipment for seismic acquisition
(petroleum exploration) in land, dowhhole, marine
and seabed environments; customer support services
(repair, shipping, training)
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Airborne geophysics service
provider

Airplane and helicopter data collection; processing
and interpretation services

Data management service
provider

Organization and management of client’s data (ex.
physical or digital storage, data sorting, etc.); data
transformation; well data library; consultancy and
training

10

Geological consulting service
provider

Consulting services on geology,
geospatial, petroleum economics,
reservoir engineering; training courses

geophysics,
petrophysics,

11

Geosciences software provider

Software solution for exploration, development and
oil production management; interpretation and
seismic reservoir analysis

12

Gravity and magnetic solution
provider

Software for data acquisition, processing and
interpretation and services based on gravity and
electromagnetic techniques applied in marine, land
and airborne environments

13

Business unit on land
acquisition

Geophysical solutions (equipment and services) for
onshore environment, including: design and
execution of programs for land seismic studies;
geophysics studies of surface and seismic imaging;
reservoir monitoring

14

Business unit on marine
acquisition

Complete range of solutions and techniques for
marine acquisition service; broadband solutions to
record frequencies for high resolution imaging;
arctic exploration

15

Multi-client data provider

Data library information on key reservoir locations
presented in the 2D and 3D format for land seismic,
marine  seismic surveys; aeromagnetic  data;
geological reports, interactive maps

16

Provider of subsurface imaging
solutions

Advanced 1imagine technologies; solutions for
subsurface processing, depth imaging, software for
4D processing and reservoir analysis; systems for
data recording and interpretation in land, marine

17

Broadband technology provider

Technology for high resolution imaging and ghost
elimination, can be applied in marine, land
acquisition and imaging processes

18

Provider of solutions for
unconventional resources

Integrated seismic solutions for reservoirs with
unconventional resources (ex. tight gas, shale gas
and oil, heavy oil etc); services on search,
acquisition, processing, studies and monitoring;
optimization of client’s decision on drilling and
fracturing
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Table 1.1 shows that the technology-based service company has a vast number of
products and services. The portfolio includes a range of geological, geophysical equipment,
solutions and services for seismic acquisition, processing and interpretation of data. As a
science-based organization, the company supports intensive R&D on the development of the
innovative technologies and as a fully integrated company it covers the whole cycle and
processes necessary for exploration of oil and gas resources in diverse environments. The
products and services are accessible to different types of clients and on the local and global
markets.

To perform operations and to develop new technologies, the company organizes the
processes in different structures, specialized entities, functional units and groups. Our
research, gives a particular attention to three important and large organizational structures.
These entities are the onshore divisional business lines, the offshore divisional business lines
and the innovation specialized unit. The following section will cover different aspects of these
organizational entities including a description of their structures, functions, roles, processes,
linkages, differentiation and integration activities and the overall positioning within the

technology-based service company.

1.3 Organizational structure and structuring of the company

The technology-based service company is a large organization that uses a matrix type
organizational structure (see Figure 1.3) to organize its activities. Multiple business processes
are organized and managed in divisions, divisional business lines and cross-functional
structures. Such a type of organization allows the company to execute diverse activities and to
coordinate several structures and processes that differ in terms of market orientation.

The organizational structure consists of three divisions, nine divisional business lines
and ten different cross-divisional functions and departments and one cross-divisional
innovation specialized unit. Divisions and divisional business lines are organized according to
their market specializations. These entities search for, develop and produce products and
services for particular markets. Some products and services can be “consumed” internally
(e.g. supplement materials for other divisional business lines), or could be sold to final clients

(e.g. onshore seismic surveys).
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Figure 1.3 Organizational structure of the company

(Constructed from the public data, 2013-2014)

Cross-divisional functions and departments are the entities that provide support to the
divisions and divisional business lines according to their competences. Their role in the
company includes: general management function, strategy, policy and guidance, internal audit
and risk, operational support, policy and guidance, human resources management, etc.). The
innovation unit is another part of the company that performs a specific function on innovation
and has the mission to act across diverse divisions and their business lines.

Matrix structure is a common form of organization and structuring of the business
processes, particularly for large organizations. But at the same time, companies with matrix
type of organization face with difficulties such as the complexity and lack of flexibility,
insufficient linkage between diverse processes, bureaucracy, internal politics, etc. Another
problem is the alignment and coordination of different structures, functions and activities in
order to assure the achievement of the corporate strategy,

In the existing studies, strategy is an individual or more often a collective emergent
process of learning and adaptation in complex and unpredictable environment (Mintzberg et
al., 1998). In strategic management, this definition of strategy belongs to the stream of the
learning school. The primary goal of the learning school is to define what actually is
occurring in organizations and answer the questions on who is responsible for formation of
strategy and where does it take place.

The learning school suggests to set up clear boundaries between the processes of

creation and implementation of the strategy. In fact, the strategy can only anticipate a small
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amount of what a company can execute. Very often, “when a strategy fails, the thinkers
blame the doers” (Mintzberg et al., 1998, p. 177). In contrast to this very traditional approach,
the learning school proposes to see a strategy as a collective process of learning and change.
Little actions and decisions made by different people can significantly shift the direction of a
strategy and individuals from diverse parts of the company “can contribute to the strategy
process” (p. 178).

In the world of large companies, the learning strategy can take a format of a corporate
venturing. An organization creates a new structure or a firm where the employees have a
freedom to develop and to promote new ideas and act as dynamic internal entrepreneurs. In
this context, top management has a critical role on the integration and promotion of strategic
intents, similarly as ensuring interaction and coordination between managers at higher and
lower levels (see e.g. Burgelman, 1988; Mintzberg et al., 1998).

A practical illustration of theory of the learning school and corporate venturing is the
innovation specialized unit of the technology-based service company. As a part of the
organizational structure (see Figure 1.3.), the unit aims to create the link between the top
management of the company and divisional structures. Another important function of the unit
is to select new ideas and incubate innovations by acting as the corporate entrepreneurs.
Further in our research we provide description of the innovation unit and examine this form of
a corporate venturing in the company.

Studies show that very often, corporate ventures exist and act as the autonomous
entities. “They break away from the rest of the organization rather than blend into it”
(Mintzberg et al., 1998, p. 189). The separation occurs because the innovative processes and
ideas of a venture cannot compete with the organizational routines, market and efficiency
oriented functions and structures.

Moreover, a success or a failure of a corporate venture depends much on the ability of
“doers” (or middle level managers) to convince “investors” (top managers) in the necessary
change (see e.g. Burgelman, 1988; Mintzberg et al., 1998). It is purely political process,
because managers at the operational levels are the initiators of the strategic initiatives and
creators of innovation, whereas the top managers are responsible for assessment and decision-
making. Their role is limited, as they do not always have necessary technical or economical
knowledge and information to execute strategic intents.

In addition, the decision regarding the activities of the venture, either individual or
collective can be controversial. Often they are based on past experience of managers and tend

to rely on rational choices (Mintzberg et al., 1998). Likewise, in the corporate venture,
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decisions can be used to promote the interests and intents of an individual or a specific group
of people.

Those organizations who continually learn, have the ability to combine efficiency and
flexibility (Mintzberg et al., 1998). They learn both from a success and a failure, they relocate
relevant internal knowledge and search for new one outside of their own domain. But as any
stream, the learning school has the limitations. Learning is hard in rapidly changing, uncertain
and complex environments. Long-term planning is particularly difficult for organizations,
because industries are not stable and change can occur unexpectedly. To avoid failures, a
learning organization should foresee the shot term patters and to develop guidance to deal
with uncertainty and complexity.

Our research is crossing theory and practice and suggests reviewing the learning
school and a corporate venture from the study of Mintzberg et al., (1998) by using a case of
the technology-based service company. To describe the structuring of the company,
configuration and relation between diverse organizational elements, we rely on the concept of
organizational structuring, proposed by Mintzberg, (1979). Based on this theory, we describe
three main structures: first, the organization of the whole company; second, the structuring of
the divisional business lines which represent the operational entities; third, the structuring of
the innovation unit that, in our case, is a form of the corporate venturing. We intent to define
the actual organization of the company and find out how different business structures
implement the critical intents and achieve corporate strategy which, as a rule, is defined by
the top management. Further sections include the descriptions of the structures, their

functions and exact activities.

1.3.1 Structuring of the technology-based service company: The Divisionalized Form

As a fully integrated service company, the firm covers all the stages of the search for,
discovery and analysis of new fields with natural resources, including source rock studies,
basin analysis for future drilling, exploration-seismic studies, geochemical and geophysical
analysis, production and reservoir analysis. According to study of Mintzberg (1979), the
technology-based service company can be characterized as an organization with the
Divisionalized configuration (see Figure 1.4). Divisionalized form is defined as a “market-
based structure, with a central headquarters overseeing a set of divisions, each charger with
serving its own markets” (Mintzberg, 1980, p. 335). The headquarters serve as a controlling
and coordinating body for the autonomous and independent operational divisions. They set

performance standards to the divisions, monitor and measure the results from the activity.
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Figure 1.4 Structuring of the company: The Divisionalized Form
(Adapted from Mintzberg, 1979)

In the case of our company, the core activities are organized in the specialized and
autonomous divisions: 1) equipment, 2) data acquisition, data processing and 3)
interpretation. The Divisionalized form is justified by the market diversity of the company.
Each of the divisions has particular function and serves for the needs of the specific market
segments.

The first is the equipment division, which delivers advanced seismic acquisition
solutions and instruments for reservoir monitoring. The goal of this division is to produce
equipment that provides imaging to detect natural resources (oil, gas, other minerals). In
general, the equipment serves for discovering the areas with natural resources and for
reservoir monitoring in diverse environments (including land, marine, hostile zones, down
hole zones, ocean bottom).

The business lines of this division provide not only final products for markets, but also
the equipment that can be consumed by other divisions of the company. These are for
example spare parts or equipment for technologies in operations. The product of the
equipment division can be applied in multiple environments that help expand the targeted
groups of customers and areas of operations. In addition to the main activity, the division also
develops new to the market technologies (e.g. based on acoustic waves, customer—designed
cables, etc.).

The second division develops technologies, engineering products and services for the
seismic acquisition in onshore and offshore environments. After the recent integration of a
new structure (M&A, in September 2012) this division expanded its activity and is now able
to cover the full range of operational phases for oil and gas exploration in diverse zones
(discovering, development and production processes). This division works on seismic
surveys, particularly on the process of optimization and solving of imaging difficulties during
the exploration surveys in challenging environments. The seismic acquisition division is a
unique provider of technology that can be applied for acquisition surveys in 3000 meter water
depths.

The third division specializes on data analysis - the processing and imaging. It

develops software products and services to study the reservoir characteristics, for modeling
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and interpretations during and after seismic surveys. Within the division, there are three
business lines. Each of them fulfills a specific function: business line A delivers unique
technology and expertise on reservoir characterization and seismic interpretations; business
line B focuses on reservoir modeling for different types of reservoirs such as new, existing,
thin, complex, etc. (models are used to improve performance and profitability during oil and
gas production phases); business line C provides consultancy services on the overall
exploration process, including different types of analysis of geological data, reservoir
engineering services, consultancy and advisory services for petroleum companies.

The three divisions are the autonomous structures of the technology-based service
company. The general control of the company is the responsibility of the top management
(board of directors) from headquarters located in Paris. All divisions consist of several
divisional business lines, which are different in terms of size, functions and market segments.
These structures also have R&D functions, and perform research and development activities
to create products and services for their existing markets.

All divisions are independent entities and have the power to organize, to perform their
operations and to take decisions within the scope of their activity and targeted markets. They
have financial, operational and decision making freedom to choose how to allocate their
resources. In divisional R&D departments, the heads and leaders of the divisions are able to
decide how and what kind of technologies they develop. At the same time, the headquarters
control the results from the activity of the divisions and their business lines. The top
management sets the goals for divisions, maintains and controls their performances.

Thus, each division consists of several business lines. Divisional business lines are the
market-specialized structures. They perform specific sets of activities and functions to fulfill
the needs of the divisions. This study will review in details the structure and organization of

two business lines from the division responsible for seismic acquisition.

1.3.2 Structuring of the divisional business lines: The Professional Bureaucracies

The seismic acquisition division includes two structures — onshore and offshore
business lines. These two entities perform similar activities but have different market
orientation. The onshore business line develops products, services and technologies for
seismic surveys in a land environment. The offshore business line performs similar activities
in the marine environment. Hence, these entities are similar in operations, but different in the

fields of surveys.
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The structuring of the divisional business lines is similar to the Professional
Bureaucracy (see Figure 1.5.) because the entities perform the main organizational work and
form the core of the firm. The Professional Bureaucracy is the structure which “hires highly
trained specialists — called professionals - in its operating core and then gives them
considerable autonomy in their work” (Mintzberg, 1980, p. 333). The professions are grouped
based on the function or market bases. They have the ability to work freely and to control
their own work. The stability is ensured by the standard set of skills and procedures,
necessary for operations. For the collective results, the controlling and coordinating body is

present at the administrative level.
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Figure 1.5 Structuring of the divisional business lines: The Professional Bureaucracies
(Adapted from Mintzberg, 1979)

In the company, divisional business lines have two main functions. Their first and
main objective is to ensure the effective performance of the current business operations. Their
second objective is to perform the necessary R&D activities to ensure the company’s
competitiveness on the existing markets (in this case — on the offshore and onshore seismic
acquisition). In other words, the mission of the business lines is to increase the efficiency of
the existing technological operations and to ensure the company’s positioning in the specific
market segments.

In fact, divisional business lines are more exploitation-oriented types of structures.
They can be described as large in size, old and well established, effective entities. The
divisional management controls the activity of the business lines. Together with the top
management of the company, divisional leaders set the goals and control the performances of
these entities. Business lines have quarterly targets and short tern orientation. On a regular
basis, divisional business lines should demonstrate their operational effectiveness to the top
management of the company.

To improve the effectiveness from the current operations and to increase the
competitiveness on the existing markets, these entities rely on the highly skilled professionals
in divisional R&D structures. The onshore and offshore divisional business lines have their
independent R&D departments.

As already mentioned, the company is a science-based organization, where research

and the creation of new products and services is a primary factor. According to the corporate
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data (2013) in the R&D structures of the onshore and offshore business lines there were
approximately 80 highly skilled professionals who worked on the creation of new products. In
comparison, the number of employees who work in R&D at Division 1 and Division 2
amount to around 350 and 300. The differences in numbers of people are justified by
organizational specificities such as history, size and effectiveness of the divisions, as well as
by the nature of activities, operations and processes, performed at the divisional R&D
structures.

In the technology-based service company, divisional business lines act as Professional
Bureaucracies (see Figure 1.5.). In such entities, individuals are highly skilled specialists and
professionals. Individuals have the ability to work independently, but at the same time, they
are supposed to stay in close contact with their managers at different levels — heads of
business lines and divisional leaders. These structures are “essentially bureaucratic”
(Mintzberg, 1979, p. 351), the coordination is “achieved by design and by standards that
predetermine what is to be done”. They have the professional authority and rely on “the
power of expertise” (p. 351).

Although, divisional business lines are independent and hire highly skilled
professionals and experts, the activity of these entities is standardized. In these structures, the
employees have two main tasks: first, to identify the clients’ needs and second, to perform
actions in order to satisfy the needs of the markets. The professionals have limited freedom to
be creative and to perform activities that are out of the scope of their routine tasks. They have
to serve the needs of the structures.

Such a structural configuration, as in the business lines, creates an environment that is
both complex and stable: “complex enough to require the use of difficult procedures... and
stable enough to enable these skills to become well-defined and standardized” (Mintzberg,
1979, p. 366). The creation of innovation in the R&D departments within these structures is
also tricky. In a sense, this structure is inflexible, but to control the performance, it always
searches for stability. This structural configuration is suitable for stable environments where it
can predict and produce standard outputs. But it is less appropriate to create new products.

Professional Bureaucracy structures resist changes. Their purpose is to control and
standardize existing products, processes and activities. They are not suitable for breaking the
rules and creating innovation. In bureaucracy type of organizations, the structures and
individuals who have power and control will resist and prevent innovative (or divergent)
thinking and behaviors. They are “comservative bodies, hesitate to change their well

established way” (Mintzberg, 1979, p. 375). And even if an individual proposes an
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innovation, “great political clashes inevitably ensue” (p. 375). Usually, in these bureaucratic
structures changes are slow and painful.

Thus, in the company, the divisional business lines have the configuration of the
Professional Bureaucracies. These entities have a high specialization in terms of skills,
knowledge, operations, technologies, services and markets. They do perform innovative
activities in their R&D departments, but they are more of an incremental nature. In general,
their work is exploitative: they perform standardized research and development processes and
activities to improve operations and technological effectiveness of the existing products and
services. Their goal is to be effective and profitable and to deliver short term results on a
regular basis.

In spite of the fact that divisional business lines are the predominant structures, the
technology-based service company creates innovations. The company has a specific
organizational structure that is responsible for creative, non-routine and non-standardized
types of development. This structure is the innovation specialized unit. It is aimed to create
radically new and breakthrough technologies that change the existing processes and

operations in the oilfield exploration business.

1.3.3 Structuring of the innovation unit: The Adhocracy

The innovation specialized unit is a form of a corporate venturing as describe
previously by the theory of by the learning school (see Mintzberg et al., 1998). Created in
2010, the innovation unit was aimed to perform new, complex and non-standardized product
development activities that were not supported by the structures of the divisional business
lines. Its mission was to create technological innovations and the employees were able to act
as internal entrepreneurs.

It is driven by the entrepreneurial spirit and has the purpose to create radically new products
and services.

The structuring of the innovation specialized unit is similar to the Adhocracy (see
Figure 1.6.). The Adhocracy form is the most appropriate structure for ‘“‘sophisticated
innovation and which is able to fuse experts drawn from different specialties into smoothly
functioning projects” (Mintzberg, 1980, p. 337). It is a highly organic, decentralized and an
innovative structure with limited formalization of behavior. This structure focuses on the
expertise, gives priority to the advanced technical systems and exists in young and dynamic

environments.
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Figure 1.6 Structuring of the innovation unit: The Adhocracy
(Adapted from Mintzberg, 1979)

In the case of the technology-based service company, the innovation unit is a cross-
divisional department that performs the innovation function across three divisions and their
business lines. To act transversally, the innovation unit uses its legitimacy and a power to
create innovations, delegated by the top management of the company. The activities and
functions of the unit are recognized, protected and supported by the executives.

The direct link between the unit and executives works in both directions. On the one
hand, the innovation unit is an “executor” for the top—down strategic innovations. On the
other hand, the unit is the “guardian™ of the innovations from the divisional structures. In
other words, the innovation unit is an integrating structure between the leaders and the
executors, and in between the diverse organizational structures (see Figure 1.7). It is a place
where executives can explore their visionary ideas of future business, and similarly, where

divisional structures can propose to explore their own innovative ideas and technologies.

| TOP MANAGEMENT |

Innovation specialized unit

30 people in R&D

Division 1
{business lines)

350 people in R&D

F 3 F
Y h A

Division 2
{business lines)

80 people in R&D

Division 3
{business lines)

300 people in R&D

Figure 1.7 The integrating role of the innovation unit
(Constructed from the corporate data, 2013)

Except ties with the top management, the innovation unit has a links with the

divisional structures. The unit owns the advisory role and consultancy function on the co-
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creation of complex technological projects, performed by multiple divisional business lines.
This advisory activity covers the topics related to the maturing of new ideas and development
of innovative technologies during the process of joint development. In complex divisional
projects and in shared, cross-divisional projects, the innovation unit performs early
exploration stages as well as the assessment, evaluation and decision making functions. As
the rule, the unit takes a lead on the development of the strategically important projects of
innovation. It sponsors, manages and governs the development processes.

Thus, in the technology-based service company, the innovation unit performs the
function of an “integrator” between the diverse organizational structures. For the management
of an organization, such an integrating role entrusted to a specific entity is both important and
complex. Lawrence and Lorsch (1967, p. 2) define integration as the achievement of unity of
efforts among the major functional specialists in a business. This function includes answering
unexpected problems that emerge at the traditional entities (in our case the divisional business
lines), performing non-routine activities, resolving conflicts between departments and taking
important and smaller decisions.

In an organization, the role of the integrator is to ensure the smooth coordination
between explorative and exploitative types of ideas, processes, activities, structures etc. and to
manage these interrelations effectively. This function is the responsibility of the innovation
unit. It establishes the links between the top management and divisional business lines, it
creates a space to select and mature new ideas of the technological innovations, coming from

all structures of the company, top-down and from bottom-up.

1.4 The actual job of the innovation unit

In addition to the function of integration, another objective of the innovation unit is
exploration of new ideas, concepts and technologies. The mission of the specialized unit is to
drive innovation and to ensure creation and delivery of highly innovative technological
solutions in the company. To execute its exploratory mission, the innovation unit takes an
active role in the creation and formalization of the culture and facilities dedicated to the

development of innovation. In particular, the main directions of unit’s work are the following:

* Culture of innovation;
* Environment for innovation;
* Development of R&D talents and experts;

* Intellectual property management;
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e Maturation and incubation of radically new technological ideas and concepts;
* Advisory and technological planning;

¢ (Coordination of divisional R&D;

* Partnerships;

* Recognition, promotion and communication of technological innovation.

The activity of the innovation specialized unit is aimed on the creation and
improvement of the culture of innovation. In general, the energy exploration sector and the
energy industry are very traditional and conservative, because of the high risks and costs from
unverified operations. In this sector, organizations have an efficiency-oriented culture.
Individuals and decision-makers have exploitative-focused mindsets. In this sector,
uncertainty and risk of failure are rather high and costly. Sometimes failures may cause
significant damage to equipment, humans and nature. More often, individuals rely on the
problem solving, rather than on the using of the creative approaches to address a need.

The innovation unit is aimed to break the old rules and to introduce and reinforce the
culture of exploration, learning and experimentation with new ideas. To foster the culture of
innovation and to create the exploration-oriented environment, the unit applies several
specific actions. First, the innovation unit manages the innovative projects. Usually, these are
the projects developing complex, radically new technological and software solutions that
cannot be developed in the divisional R&D departments. As divisional business lines are
highly specialized entities, with standardized and routine processes and activities, they do not
develop such research-intense projects. As a rule, they perform only an incremental type of
R&D.

The development of radically new products and services needs the opposite processes.
This activity requires specific competences and expertise, high investments into research at
the initial phases and acceptance of possible failures. As in business lines the costs of failures
are very high, they try to avoid such high-risk activities. The innovation unit creates the space
where new projects with innovative ideas can mature and be transformed into the feasible
products. To develop innovative projects, the unit allocates its own resources (people,
funding, partners, etc.) and gets sponsorship and support from the top management of the
company.

Within the company, the innovation unit has an R&D coordination role. Very often,
the development of complex innovative projects requires the creation of multidisciplinary
teams with experts and professionals in specific domains. In some cases, the complex

development may need involvement of partners. The unit fulfills this function. It ensures
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coordination between divisional structures, leaders, processes and resources in complex,
cross-divisional projects.

Similarly, the unit establishes new partnerships with external organizations and
supports existing ones. The partnerships have diverse natures: exploratory research, applied
studies and pre-commercialization trials. The unit works with universities and research
laboratories on the scientifically applied projects that are aimed to create new knowledge, to
support research, to test and to make experiments with the unknown process operations or
technologies.

Equally, the unit does more applied studies with small and medium sized companies.
Those are organizations with specific competences, technologies and tools that can be
outsourced by the project team. Very often, in science-based organizations, project teams
acquire knowledge and competences from the outside. In the innovation unit, it takes the form
of a specific study, research and test activities, performed by the external organizations on
behalf of the project team. Usually, these are only small parts of the new product development
(NPD) phases that could be outsourced.

Another type of partnership is with end consumers. Clients are large organizations,
often, global petroleum giants that will use a solution for exploration of natural resources.
This type of collaboration occurs at the final phases of the new product development process,
particularly when a technology is available and ready to be launched on the market.

As the innovation unit works on NPD of radically new technologies, it also involves
clients into the process of development. When a new technology is at the pre-
commercialization stage, the innovation unit suggests a client who could cover the costs of
experimentation and final tests of the new technology in the real environment. Usually,
petroleum companies are interested in new technologies. The interest of the clients is to be
granted the exclusive rights to perform operations and a competitive performance on their
own markets. For the innovation unit, this type of collaboration is a regular one, as it helps
cover the costs of experimentation and get the first purchasing constructs.

Oilfield service companies do not only involve clients at the final stage of the NPD.
Sometimes petroleum companies can co-develop radically new technologies together with the
service provides and join new project at the initial phases of development. Often, these are
strategically important, high risk and billion investment projects that are aimed to develop
breakthrough technologies that will change the industry. As a rule, the development of such
projects is shared between more than two partners and, very often involves state and
governmental organizations. However, this is another type of collaboration between partners,

characterized by intensive exploration in co-creation and co-development processes.
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Apart from partnerships and collaborations, the innovation unit has also an innovation
advisory role. It prepares the recommendations to the divisional structure on new
technologies, products and services that should be developed in the divisional business lines.
These suggestions and recommendations are focused on existing and new business domains:
they define alternatives that open new markets, and also refinement of the existing
technologies that would help to compete on the existing ones. With advisory function, the unit
monitors the current business to ensure a competitive positioning in the different markets, and
at the same time, develops proposals to the business lines on exploration of the alternative
markets.

The exploratory function of the unit is supported by a set of organizational activities.
In particular, the innovation unit provides support and training of the professionals and
experts involved in the R&D activities. The unit organizes conferences on innovation
management topics, especially in geosciences and in the energy sector for employees at all
levels and structures. The company has an internal structure called “the university” that
provides educational facilities, training and courses on multiple topics to the professionals in
the R&D departments. In addition to those trainings, the innovation unit provides expertise
and courses on complex project management. If necessary, the unit assists and advises project
teams that face problems during NPD in R&D departments of divisional business lines.

In the company, the innovation unit communicates and promotes the culture of
innovation. For internal communication, the unit develops “letters” dedicated to the topics on
innovation. These are specific messages (newsletters) to employees in R&D departments of
divisional business lines and also in all functional structures, that tell the success stories on
innovations. These stories are examples of technological development from diverse
industries. These letters also contain personal success stories from company’s champions and
innovators. Very often, they describe the difficult and uncertain process of creation of an
innovation. These messages from the innovation unit are aimed to inspire employees and to
stimulate and to promote the culture of innovation and risk taking.

Communication also occurs with external partners. The members of the innovation
unit are the regular participants at the international and national conferences, exhibitions and
industrial fairs in the domain of oil and gas exploration and production. During the
conferences and workshops (e.g. organized by EAGE - European Association of Geoscientists
and Engineers), the innovation unit makes presentations of its technological innovations. It
communicates to partners and clients and shows the recent results from its exploratory R&D

development.
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To increase the employees’ motivation and interest in the exploratory type of
activities, the unit creates incentive systems and recognition for individuals and teams who
perform exploratory activities. Among all employees of the company, the unit organizes an
internal competition dedicated to R&D activity. It grants the innovation award to individuals
and teams from diverse organizational structures who proposed and initiated, developed
and/or implemented innovative technologies, processes, products and services.

The internal award has three different categories. The innovation award is given first
to a project that demonstrates radical advancement of technology (similar to a radically new
solution); second to a project that shows outstanding operational improvements in the existing
technology (similar to an incrementally improved solution); finally to a potentially possible
technology that will bring a revolutionary industry change in the future.

For the company, the internal innovation award is an approach to demonstrate the
effectiveness of the exploratory activity, to promote and to foster the culture of technological
innovation. For the innovation unit, this activity is one of the approaches to assess and to
measure the impact from the exploratory types of R&D. It is also a way to demonstrate the

returns from the activity of the unit to the top management of the company.

The team of the innovation unit

The innovation unit is represented by the individuals, who have a freedom to act as the
internal entrepreneurs. The head of the unit is an innovation-driven manager with an
entrepreneurial mindset. Being passionate about new technologies, his personal and
professional goal is to drive radical innovations across the divisional structures and in the
whole company. He manages a team of highly skilled professionals and experts. The team is
represented by the individuals with the innovation-oriented mindsets. They have knowledge,
skills, competencies and experience in the development of radically new technological
innovations.

In particular, the innovation unit consists of 30 individuals, who have educational
backgrounds in fields of electrical, mechanical engineering, mathematics and modeling,
physics, geophysics, geosciences, business etc. They have the skills and capabilities necessary
for the creative problem solving, non-routine and non-standardized approaches to
development. They are the innovation-driven people, who have professional experience in
R&D and in product development of the complex technological innovations. The team

consists of employees who previously worked at the divisional business lines or functions,
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and also of newcomers, who joined the company recently. Their daily job is to create new
knowledge and to apply them to the development of innovations.

In terms of functions, the individuals from the innovation unit do not have
specializations. They can be engaged in diverse projects and perform different roles. This
group is more homogenous, where individuals are able to “wear multiple hats” at the same
time. They can be involved in brainstorming to define new concepts or business cases, or in
the actual execution of experiments and tests of the first prototypes that have emerged from a
new concept.

As part of the team, the innovation unit has an intellectual property group. It is
composed of specialists who work on the IP issues. Their role is to ensure that all the property
rights emerging at the company from an R&D activity, such as new ideas, concepts,
technologies, are protected independently of the stage of their development. The IP team
controls the property rights and serves the needs of the innovation unit and divisional
structures. The team participates in diverse projects meant to create radically new or
incrementally improved technologies, and takes part in the development process at different
stages - in early conceptualization and pre-industrialization phases. The group and the
innovation unit ensure the creation, management and execution of the technological

innovations in the whole company.

Overview and conclusion

The aim of this chapter was to introduce the context of the in—depth case research and
to describe the organizational and environmental characteristics of the company. The study
uses the case of the technology-based service company that operates in the oil and gas
industry. This company is an oilfield service provider of the oilfield exploration equipment,
technologies and services for large petroleum companies. It produces technological,
engineering, hardware and software solutions for exploration of natural resources in diverse
environments (e.g. land, marine, etc.) that contain oil and gas reservoirs.

The technology-based service firm is a large company with over an 80 years’ old
history. It is a leading organization in the field of onshore and offshore seismic data
acquisition and interpretation that provides surveys to clients worldwide. It is a fully
integrated and a science-based company. The company has significant R&D capabilities such

as resources, people and organizational structures specifically dedicated to the creation,
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research, experimentation, development and implementation of new technologies for the
existing markets and future business domains.

Also the company is an innovation-oriented organization that promotes the culture of
innovation among its organizational structures and employees at diverse levels. It has the
innovation specialized unit with a mission to create and to develop radical innovation. The
unit develops complex innovative projects that are aimed to introduce new technologies, to
change markets and the existing approaches to perform operations in the oilfield sector.

This company is an oilfield service provider and its core-activity includes: seismic
data acquisition surveys mainly in onshore and offshore environments and seismic data
processing and interpretation services. To be a leading provider of services of oil and gas

exploration, the company’s processes and activities focus on three main domains:

1) Equipment design and build,
2) Execution of seismic data acquisition surveys;

3) Data interpretation, reservoir analysis and consultancy.

In addition, the company manages the vast product portfolio that consists of multiple
technological solutions, services and consultancy in the field of oil and gas exploration. By
and large, the company’s processes are built around two activities: a) R&D and new product
development (NPD) of equipment, hardware and software technologies and services for
oilfield exploration; b) field operations and services provided to major clients — often, global
and large petroleum companies.

The organizational structure of the technology-based service company has a matrix
type. It has three divisions with functional specializations. They are differentiated according
to three domains of activities: 1) equipment; 2) seismic data acquisition; 3) seismic data
processing and analysis. Each division includes several business lines that are specialized on a
particular market segment. This study (including the following chapters) will refer only to the
onshore and offshore divisions business lines.

The company also has specific cross-divisional functions that perform specific
services across divisions (e.g. finance, HR, strategy and integration, partnerships,
communication, risk management, audit etc.). The role of these functions is to ensure
coordination of activities and processes between the various structures of the company. In
addition, the company has a specific structure — the innovation specialized unit - responsible
for the management of technological innovations across divisions and the creation of radically

new market solutions.
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To deepen the understanding of the organization of the company and its different
organizational elements, our research applied a theoretical framework on the structuring of
organizations (Mintzberg, 1979). According to the configurations proposed by Henry
Mintzberg, the service company has a Divisionalized form. Three divisions are differentiated
according to their types of activity and market specializations. They are independent and
autonomous entities with financial, operational and decision-making freedom. The top
management of the company sets objectives and plans as well as controls the efficiency and

performance of the divisions. Hence, the divisions of the company are:

= Differentiated according to the type of activity and market;

* Autonomous in the organization of their own processes and activities;
» Financially and operationally free;

* Independent in decision-making on allocation of resources;

= Controlled by the top management (performance and plan execution).

Furthermore, divisions consist of business lines. These are structural elements of the
divisions with specialization on the market segments. This study includes the analysis of the
onshore and offshore divisional business lines that produce solutions for seismic acquisition
surveys for operation in land and in marine environments.

Divisional business lines are structured as Professional Bureaucracies. These are
large, well-established and efficient entities. The objective of the business lines is to ensure
competitiveness on the existing markets and the effective performance of the current business
operations. Business lines have the R&D departments that perform exploitative types of
activities: they improve existing technologies, products and services and refine current
operations. Business lines have a conservative approach to perform business: they have
standardized processes, routine activities and resistance to change. The divisional
management sets the market targets and plans for the business lines and then controls their

performances. Thus, the divisional business lines:

= Have divisional structures, specialized in particular market segments;

= Are large, well-established, efficient entities;

» Are conservative, highly specialized, standardized and routine-oriented;
= Are executive and short term oriented;

= Have highly skilled and competent professions;

= (Carry out incrementally-focused R&D;
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* Have performances controlled by divisional management.

Lastly, the technology-based service company has the innovation specialized unit. It is
a separate, autonomous and independent organizational structure. The activity of the unit is
protected and controlled directly by the top management of the company.

The innovation unit receives sponsorship and executive support for new projects that are
aimed to develop radically new and strategically important technologies

The unit is structured according to the Adhocracy form. In contrast to the divisional
business lines, the innovation unit is a young, innovation-focused and entrepreneurially driven
structure. Its activity is unstructured and not well defined. Particularly, the unit collects
radically new ideas and selects the best ones for development. Through research and
experimentation, the unit acquires new knowledge. It incubates new ideas, makes them
mature and then takes go-no go decisions (together with top management teams). For
radically new product development projects, the unit looks for resources: individuals and
teams in divisions and in business lines, funding and sponsorship support from executives,
partners for co-development. It provides training, and advisory support on the range of topics
for project teams and for R&D people in divisional structures.

The innovation unit consists of a group of highly skilled individuals who have
innovation-oriented mindsets. All members of the unit have knowledge, skills and expertise in
complex product development, creation and management of engineering and software
innovative products and services. On the whole, the innovation unit has two main functions:
1) to create radically new technological innovations; 2) to establish links between top

management and divisional structures. Therefore, the innovation specialized unit is:

= Young, entrepreneurial, innovation—focused;

» Separate, independent and autonomous;

= Supported, protected and sponsored by top management;

= Develops radically new technological solutions for the distant future;
= Has an uncertain, high risky, sometimes “gambling” activity;

= Explorative and research-driven.

After reviewing the characteristics of the technology-based service company and its
environment, we switch to the questions on methodology and includes the study of the
existing theory and the design of the specific research method. The next chapter addresses

three large areas. First is the theoretical background on topics of exploration and exploitation
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and second, on the organizational ambidexterity and its different approaches. Third part is
dedicated to the detailed description of the multilayer methodology. The synthesis between
these parts will demonstrate the necessity to apply a new method to study the complex
phenomena of organizational ambidexterity. Likewise, it will justify the chosen method to our

research question.
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CHAPTER 2.

ORGANIZATIONAL AMBIDEXTERITY: CONCEPTUAL
FRAMEWORK AND ANALYTICS

This chapter reviews the existing literature on exploration and exploitation activities
and on the organizational ambidexterity concept. It also observes the multilayer methodology
that is used in this study to address the research question.

The concept of ambidexterity proposes that ambidextrous companies have the ability
to explore and exploit simultaneously. They can incrementally improve existing products and
services and, at the same time, develop new ones. To achieve ambidexterity, the literature
proposes three organizational solutions: sequential, structural (simultaneous) and contextual.
However, none of these different approaches represents a well-defined and sustainable
organizational solution both to explore and exploit. This chapter makes the analysis of the
concept of organizational ambidexterity and its current stage of the development in the

existing literature. Its purpose is to answer the following questions:

How to set up exploration and exploitation in an organization?
Does the ambidexterity concept provide a sustainable solution to explore and exploit?

How to identify and analyze exploration and exploitation in an organization?

In this chapter, our research uses diverse streams of literature, including the existing
studies on organizational learning, knowledge management, strategic management,
innovation management, new product development and project management. It also has a
structure that consists of three main parts dedicated first, to exploration and exploitation,
second, to the organizational ambidexterity and third, to our multilayer methodology. These
parts can be seen as independent sections on specific topics. Nevertheless, they are
interrelated elements that are essential for answering the research question. Figure 2.0 outlines
the logic of this chapter and clarifies its different sections. It can also be used as the

guidelines to navigate from one part to another.
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* The model qfamulmhnﬂmw
* Multilayer research design
* Execution in steps

Figure 2.0. Guidelines on Chapter 2
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2.1. General introduction to exploration, exploitation and ambidexterity

To survive in the long term, an organization needs to exploit existing capabilities and to
explore alternative opportunities. The ability to do both activities simultaneously is called
organizational ambidexterity. It is the ability to combine contrasting, inconsistent and
sometimes incompatible organizational elements as explorative and exploitative activities,
strategies, structures, processes, mindsets, behaviors, etc.

In the essence of ambidexterity there are two different activities — exploration and
exploitation. The purpose of exploitation is to improve and increase the performance. The
goal of exploration, in contrast, is to search for new opportunities and to experiment. Both
exploration and exploitation are essential if a company wants to remain sustainable and to
survive in the long term. But at the same time, many organizations struggle to achieve the
balance between exploration and exploitation.

It is hard to simultaneously exploit and explore because of the contradictory nature of
these activities. They have different characteristics and different needs. Very often, they
compete for organizational resources whereas managers need to select and make choices how
to allocate resources between them. In general, these are competing and contradictory
activities. But, if an organization wants to survive in the long-term, it must combine and to
co-organize both exploration and exploitation. Paradoxically, these activities are contrasting,
but at the same time, they are complementary to each other (Chen and Katila, 2008). In
combination, they lead to prosperity and organizational survival (March, 1991).

The concept of ambidexterity is aimed to find the answer to the question of balance
identifies in the organizational learning and discussed in strategic management studies. To
sustain and to survive over time, an organization needs to ensure that it is performing enough
exploitation and at the same time, is doing enough exploration (e.g. Levinthal and March,
1993; March, 1991; O’Reilly and Tushman, 2013). Although it is hard to identify what would
be the enough amounts of exploration and exploitation, the concept of ambidexterity proposes
several solutions how these activities can be organized within a single organizational context.
These approaches are the structural, sequential and contextual forms of ambidexterity. Further
in this research, we will describe and review each of these modes.

Except the type of co-organization (sequential, structural, contextual), another
emerging question for the ambidexterity is the sustainability of the proposed approaches.
Existing studies do not show the evidence that these solutions to achieve organizational

ambidexterity can sustain over time. In other words, even if a company will succeed to
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explore and exploit by using one of these approaches, there is no guarantees that its
ambidexterity will sustain in the long term.

To understand how a company can achieve and continually explore and exploit, our
research will deep dive into the examination to understand the essence of exploration,
exploitation and ambidexterity concepts. Before going into the details, we suggest to give
attention to the alternative streams of literature, which observe a similar question on the

combination of contrasting agendas and on the organizational duality.

The question of balance in “non-ambidexterity” literature

The question of balancing exploration and exploitation received some attention from
scholars in ambidexterity. However, it is not the unique source of literature that observes how
an organization can balance and combine incompatible logics, strategies and activities.
Several streams of literature in management studies refer to the question of combination and
alignment of diverse activities and structures that are necessary for organizational
sustainability and success. Particularly, a successful organization that has a bipolar structure
is found in studies on dual organizations (e.g. Abell, 1999, 1993), in the literature on
organizational strategy (e.g. Porter, 1996) and research on dual business models (e.g.
Markides, 2013). Similarly to ambidexterity, these concepts (see Table 2.1.) reflect the
alternative vision on the duality and the bipolar characteristics of an organization (see also
Cohendet and Llerena, 2005). They demonstrate the alternative approach to understand the

question of balancing between exploration and exploitation.

Table 2.1. Exploration and exploitation in non — ambidexterity literature

Stream of Component Component Combination/
literature References associated with associated with
exploitation exploration balance
[ A9 et e | T B b,
organizations P & & longevity
Abell, 1999 strategy strategy
Operational Strategic Superior
Strategy Porter, 1996 effectiveness positioning performance
Markides and
Dual business | Charitou, 2004; Old New Successful
model Markides. 2013 business model business model performance
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The concept of dual organizations has a similar logic as the concept of ambidexterity.
It argues, that because of the rapid changes on markets and industries, a single strategy is no
longer effective to compete successfully (Abell, 1999, 1993). Dual organizations have dual
strategies that enable effective management of the business of the present and at the same
time, anticipation of change for business of the future (Abell, 1993).

The need to have two different strategies is determined by the increasing complexity
and the speed of change occurring inside and outside of an organization. The old fashion of
operating - using a single strategy - is not sufficient, because a single strategy can “provide
the basis neither for running the existing business, nor the basis for managing change” (Abell,
1993, p. 4). In order to succeed in changing environment, a successful organization should
combine two different agendas. Dual strategies fulfill two needs: a company is “planning for
today” to perform current activities with excellence and at the same time, it is “planning for
the future” to anticipate and manage coming changes.

Dual strategies, described as “mastering the present” and “preparing for the future”
have contrasting logics, need different structures and have diverse implications. The goal of
the “present” agenda is to be efficient on the markets and among competitors (Abell, 1993).
The goal of the “future” agenda is to identify the future and a possibility for changes. The
“future” has a high degree of uncertainty. To decrease it, a company can start from the
definition of possible markets, strategic choices, competitive moves, identification of
necessary knowledge and resources (Abell, 1999). This agenda has an exploratory nature. It
must be initiated by the vision, and further transformed into multiple alternative scenarios.

Effective dual organizations should searches for the balance between two strategies.
Organizations can be preoccupied with mastering the present (similar to exploitation) and fail
to anticipate change (similar to exploration). Companies become “the victims of their current
strategic focus and fail to prepare themselves for the future” (Abell, 1999, p. 5). The opposite
is also dangerous. Organizations can “devote most of the attention to the future, overlooking
the needs of excellent performance today” (p. 5). The appropriate balance between two
agendas will depend on the organizational situation and its environment. In dynamic
environment with rapid changes organizations can devote more attention to the “future”
agenda; in stable environment to prioritize the “present” (Abell, 1993).

Both agendas are different but interrelated. Decisions in the past can influence current
organizational performance; the decisions of the present can also shape the future of the
organization. Their mutual presence and “in parallel” existence would be essential for

organizational survival (Abell, 1999, 1993).
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A similar vision on the organizational success and sustainable performance is
described by another study from strategic literature. Porter (1996) defines strategy as the
creation of a unique and valuable position through involvement and combination of two
different sets of activities - operational effectiveness and strategic positioning - followed by
choice and selection between them. Superior organizational performance requires operations
with both elements. On the one hand, operational effectiveness is necessary to achieve growth
and profit; on the other hand, strategic positioning allows a company to create value and to
differentiate from competitors (Porter, 1996).

Combination of operational effectiveness and strategic positioning is challenging for
organizations. Organizations should distinguish both essential but different agendas. The goal
of operational effectiveness is the continuous improvement and refinement of activities (as in
exploitation); the goal of strategic positioning is the selection among alternatives (as in
exploration) and decision-making on the allocation of resources. Operational effectiveness
means to perform similar activities better than competitors, whereas strategic positioning
means performing different activities or performing similar activities differently (Porter,
1996).

To respond to technological and market shifts and to remain sustainable a company
should ensure the presence of both agendas. Improvement of “operational effectiveness is
necessary part of management, but it is not strategy” (Porter, 1996, p. 20). Prioritization of
effectiveness and disbalance with strategy may be troublesome. Porter (1996) argues, the
increase in operational efficiency may lead to superior profitability in the fixed period, but
result in a failure in the long term. Rapid diffusion of organizational knowledge, management
techniques, technologies and product and service improvements will stimulate competitors to
imitate and benchmark the best and effective practices. Hence competition, based on
operational effectiveness, is mutually destructive and ineffective for the long term
performance; it results in decreasing time returns and static or declining with time
performance.

For sustainability, organizations must combine operational effectiveness and strategic
positioning as well as search for higher integration between different activities and create
links across the company (Porter, 1996). Organizations should integrate and balance these
different agendas. Imitation by the rivals will be less possible if a company builds a system
of interrelated and linked organizational activities. Hence, sustainable organization must be
seen as a “nest of a tightly linked activities” (Porter, 1996, p. 15), where the selection and

choice between certainties and alternatives would have a positive effect on the system.
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Finally, the literature on business model innovation describes the likewise dual
organizational logic. Business model is a system of linked elements (customer value
proposition, profit formula, key resources and processes) that together create and deliver
value (Johnson et al., 2008). Because of the shifts in the environment, a company might need
to change the existing business model and adopt a new one. The reasons why a company does
need to have both old and new business models may be explained as follows: a need to
address radical innovation (e.g. democratization of the product on the emerging markets); a
need to capitalize on a new technology, a need to bring certainty to unexplored areas, and to
protect business from the disrupters, to respond to the market shifts and others (Johnson et al.,
2008, p. 65).

While some of the scholars suggest a transition from the old to the new business
model to capitalize on the new opportunities (Johnson et al., 2008), others propose to address
old and new models simultaneously. The logic of dual business model is in “adapting a new
business model next to the existing one” (Markides, 2013, p. 313). The benefit from the
model is in a combination of the old and the new models and the ability to address existing
and emerging needs, to respond to the rapid growth and market shifts (Markides, 2013;
Markides and Charitou, 2004).

The dual business model is challenging because “a new business model requires
different and incompatible activities” (Markides, 2013, p. 313). In other words, a company
will need to operate with two different and contrasting sets of activities, to build and
coordinate different structures. To cope with differences between old and new business
models an organization will need to separate them at different structures (e.g. units). Those
structures will be responsible for new and old domains, have independent roles and functions.
Separation can be achieved by e.g. giving autonomy to the units, hiring new people, ability to
build own capabilities, cultures, strategies etc. But at the same time, in order to benefit from
synergies, the company will need to search for integration and linkage between the different
structures. Structures with old and new models can be linked by integrating mechanisms
(Markides, 2013): such as common senior manager, shared vision, encourage cooperation,
credible integrator, culture of openness, central strategic control, etc.

The concept of dual business model has a similar logic as the one described for
ambidexterity. To combine old (exploitation) and new (exploration) business models a
company should build dual structures and acquire different capabilities to perform
incompatible activities. To achieve successful performance, an organization will need to
separate old and new business models in different units to cope with conflicts. At the same

time, an organization will search for integration between the activities of the different units to

60



benefit form their synergies (Markides, 2013). However, for the concept of dual business
model it is still unclear what an organization needs to separate and what to integrate.

In spite of the growing interest for the question of management of both old and new
models, the theory of dual business model remains to be explored. In the existing literature, it
is a relatively new topic. In particular, Markides (2013, p. 313) argues that the concept “lacks
of theoretical foundation”. To expand the knowledge on the dual business model, he proposes
to learn from the ambidexterity literature and to use the principles of coordination and
management of exploration and exploitation from the literature on organizational
ambidexterity. The author’s view is that “the ambidexterity literature can guide the discussion
on how to manage two conflicting business models and firm’s duality... and to provide new
insights to researchers on exploring business model innovation” (p. 315).

Therefore, three concepts from the literature on “non-ambidexterity” topics (see Table
2.1) refer to the question of organizational duality and show an organizational need to balance
two contrasting activities and agendas. These concepts represent the alternative framework to
understand the nature of ambidexterity, which is in combination of contrasting activities.
Three different concepts describe the necessity of having both competing activities and
processes that can be organized, for example in different separated structures. But at the same
time, these studies suggest that diverse activities and structures must be integrated in order to
get the benefit from their synergies. The concept of ambidextrous organizations can use some
insights from three different theories to find out how to co-organize both exploration and
exploitation in a way that leads to a synergy from their combination.

Although a lot of similarities can be found between the described theories and the
concept of ambidexterity, the important difference is that exploration and exploitation are the
processes. To explore and to exploit means to perform specific sequences of actions in time.
To balance them, an organization needs to find out how to co-organize both activities and
how to perform the actions to achieve the common goal. Whereas, the analyzed theories
focuses more on the financial and operational long term effectiveness of an organization. For
ambidextrous companies, finding an organizational balance will mean to learn how to make

inconsistent activities complementary.

2.1.1. The essence of exploration and exploitation

A central concern in the organizational literature is how to balance exploration and
exploitation. To sustain successful performance, an organization needs to exploit existing

certainties and at the same time, to explore new opportunities (e.g. Gibson and Birkinshaw,
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2004; Levinthal and March, 1993; March, 1991; O’Reilly and Tushman, 2013; Raisch and
Birkinshaw, 2008; Tushman and O’Reilly, 1996). For an organization, these are two different
and competing activities. In some cases, mutual presence of exploration and exploitation
might be painful for organizations, as the activities need different resources, processes and
structures and have different returns. But, paradoxically, no matter what the context is, the
combination of both would be essential for organizational survival and sustainability (e.g.

Levitt and March, 1988; March, 1991; Raisch et al., 2009; Tushman and O’Reilly, 1996).
March’s view on exploration and exploitation

Initially, the question of balancing between exploration and exploitation and its
importance for organizational performance was identified by James G. March. In his work
(March, 1991, p. 71), he studies the “relation between the exploration of new possibilities and
the exploitation of the old certainties” and its relation with organizational sustainability. He
observes two different activities and provides arguments on the allocation of resources, the
distribution of costs and benefits in time and space. His main argument is that if a company
wants to achieve “survival and prosperity”, it must find the appropriate balance between
exploration and exploitation (March, 1991, p. 71). However, he also argues that the balance is
hard to find and even more, is hard to sustain. The reasons are the trade-off, conflicts and
tensions that emerge between exploration and exploitation.

March observes the activities in the context of organizational learning and creation of
organizational knowledge. His view is that the decisions on the allocation of resources
between the activities are based on the theory of rational search, which can be interpreted as
the analysis of several investment opportunities with a probability of unknown returns
(March, 1991). In fact, when a company allocates resources for exploration and exploitation,
it makes the decisions based on the available information and selects between both activities.
At that stage, the choice is made between the investments into exploration, which is a high-
risk activity with unknown future returns and between the investments in exploitation, which
is a certain activity with proximate results.

For organizations, the exploration — related decisions are particularly hard because of
high degree of uncertainty, unpredictability of environment and returns, which are distant in
future. Of cause, with time, an organization can accumulate knowledge on unknown returns
and increase the probability of success from exploration-focused decisions. But in reality,
companies should make rapid decisions because of the speed of change in the environment.
Thus, an organization should “select between making the investments in to uncertain

alternatives (to search for future returns) and investments in the best and evident option” (to
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improve its present returns) (March, 1991, p. 72). The drawbacks of such decisions,
particularly on future alternatives, can lay in the instability of future returns and their
dependence on the present decisions.

Decision on allocation of resources between exploration and exploitation is only one
part of the game. The second part is the appropriate balance between both activities. March
(1991), in his work “Exploration and exploitation and organizational learning” raises several
important topics that make the balance between the activities particularly difficult. This study
suggest to review these topics as they can clarify the emerging trade-offs and tensions
between exploration and exploitation and help to expand the existing knowledge on the
question of balance and organizational ambidexterity.

According to March’s organizational learning, the balance between exploration and

exploitation is difficult because of the following issues:

1. Speed of innovation;
Change in the environment;
Ambiguity of choice;

Organizational memory;

wo ok »N

Nested system

First, the balance is hard to achieve because of the speed to acquire knowledge and to
produce different types of innovations. Exploration and exploitation may result in different
innovations, e.g. radically new and incrementally improved. March (1991, p. 72), in
particular, argues on the “distinction between refinement of the existing technology and
invention of a new one”. Different types of innovations need different skills and
competencies. The time and speed to acquire new skills and to improve the existing ones are

also different (Levitt and March, 1988; March, 1991). March explains (1991, p. 72):

“It is clear that the exploration of the new alternatives reduces the speed with which
skills at existing ones improved. It is also clear that improvements in competence at existing

procedures make experimentation with others less attractive”
Second, the balance is hard to find because of the change in the environment. In

March’s studies, an organizational development has the evolutionary format. The evolution of

a company happens because of the environmental turbulence. To achieve success,
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organizations should devote attention to the change in the environment and be able

responding quickly to the turbulence. He argues (March, 1991, p. 72):

“Effective selection among forms, routines, or practices is essential to survival, but so
also is the generation of new alternative practices, particularly in a changing environment.
Because of the links among environmental turbulence, organizational diversity, and
competitive advantage, the evolutionary dominance of an organizational practice is sensitive
to the relation between the rate of exploratory variation reflected by the practice and the rate

of change in the environment”

Third, the scholar refers to the ambiguity of choice. Vulnerability of the exploration is
another factor that makes the balance between exploration and exploitation hard. Because of
the uncertainty and complexity of the organizational behavior and its environment, the
selection and allocation of resources between both activities is difficult (March, 1991). He

states (p. 73):

“What is good in the long run is not always good in the short run. What is good at a
particular historical moment is not always good at another time. What is good for one

organization is not always good for a larger social system of which it is a part”

Similarly, Levitt and March, (1988) explain that success can be ambiguous. “Learning
and experimentation depend on the evaluation of outcomes as successes or failures” (Levitt
and March, 1988, p. 325). In that context, organizational success is the relation between
targets and outcomes. Targets can change over time, as well as the outcomes. With new
targets, an organization will need to evaluate the results. From the individual point of view,
decision-makers are able to interpret their outcomes as successful, even in case of shortfall
(Levitt and March, 1988). Organizations have different metric to assess the results of the
activities. From the organizational standpoint, the evaluation of the outcomes from learning
and experimentation tend to be more negative or mixed.

Forth, March refers to the organizational memory that makes the balance hard to
achieve. Experimentation and past experience can influence the organizational decisions on
how to allocate resources between exploration and exploitation. In the same way, (Levitt and
March, 1988) propose that organizational learning depends not only on the individual, but

also on the organizational memories. Socialization and control are the means to conserve and
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preserve the procedures, rules, cultures and technologies. Equally, they record the history of

the organization and shape its future. March argues (1991, p.73):

“Organizations learn from experience how to divide their resources between
exploration and exploitation, this distribution of consequences across time and space affects

the lessons learned”

Finally, the scholar observes an organization as a nested system, which consists of
different levels. The balance is hard to achieve because of the trade-off between the activities
that emerge at multiple levels. The choice and selection occur at each level of a system, and
make the balance between exploration and exploitation particularly difficult. He describes

(1991, p. 72).

“Finding an appropriate balance is made particularly difficult by the fact that same
issue occurs at levels of a nested system — at the individual level, the organizational level, and

the social system level”

The idea to observe an organization as a system of levels is justified by the learning
process. Levinthal and March (1993) propose that learning is nested because it occurs
simultaneously at different levels. In such a system that consists of different levels,
exploration and exploitation become substitute activities. Improving an existing technology
substitutes for searching for a new one, and vice versa (Levinthal and March, 1993).

March, in his studies (Levinthal and March, 1993; Levitt and March, 1988; March,
1991) provided significant insights into the trade-off between exploration and exploitation
and balancing between them. For an organization, achieving the balance between the
activities is particularly difficult due to the existence of the differences in times and in space
that are necessary to acquire new skills and knowledge and to improve the existing ones. It is
also difficult because the future is uncertain and because of the ambiguity of choices made by
the rationally based approach to make decisions. The balance is also difficult because of the
nested structure of any organization and the interdependence that exists between the levels.
Finally, like the living species, an organization operates within the environment. March’s
view is that to survive, an organization should be sensitive to the industry shifts and

environmental turbulence.

65



2.1.2. Differences and complementarities of exploration and exploitation

Exploration and exploitation differ in terms of characteristics and have contradictory
logics. However, their mutual presence of exploration and exploration is essential for
organizational long term survival (see Levitt and March, 1988; March, 1991). This means that
even if the activities are contradictory by their nature, for an organization, they are
complementary (see also Chen and Katila, 2008). Before clarifying how exploration and
exploitation are different and how they can be complementary, our research will outline the
meaning and definitions of the activities.

The essence of exploration and exploitation is organizational learning and the process
of knowledge creation. March (1991) does not provide the exact term of exploration and

exploitation, but he describes them as a set of different activities (p. 71):

“Exploration includes things captured by terms such as search, variation, risk taking,
experimentation, play, flexibility, discovery, innovation. Exploitation includes such things as

refinement, choice, production, efficiency, selection, implementation and execution”

The essence of exploitation is the improvement, refinement and extension of the
existing features, such as competences, paradigms and technologies. In contrast, the essence
of exploration is the search and experimentation with new alternatives (March, 1991).
Similarly, Chen and Katila (2008) propose that the goal of exploration is to increase variation,
to test the environment and select a main design. Exploitation, in contrary, is the improvement
of the selected design.

Although, these definitions describe exploration and exploitation as different and
independent, these activities are somehow coupled. In fact, exploration and exploitation are
interdependent activities. Improvement and selection is not possible without previously made
search and experimentation activities and vice-versa. Hence, in the organizational context,
both activities can create a cycle of exploration and the exploitation.

In the organizational and management literature, the activities of exploration and
exploitation always refer to different types of innovation. Similarly, this study observes the
activities in the context of organizational innovation to describe the differences and
complementarities between the two. The aim is to understand where, how and when
exploration and exploitation can emerge. This study characterizes the activities and defines
organizational areas where they emerge: in different types of technological innovations,

during phases of the development process and in different R&D structures.
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The question of balance between exploration and exploitation emerges when a
company wants to develop different types of innovation. Literature on organizational learning
suggests that exploration and exploitation have different objectives and returns. March (1991)
describes exploration as “innovation” and exploitation — as improvement of “the existing...”
e.g. skills, product or technology. Let us assume that the purpose of exploration is to produce
new knowledge, competences, technologies etc., whereas the goal of exploitation is to
improve the existing ones.

However, the idea to identify exploration with something new and innovative (e.g.
radically new product) and exploitation with the improvement of the existing (e.g.
incrementally improved product) faced with criticism. In fact, exploration does not always
lead to radically new product, same way, as exploitation does not guarantee incremental
improvements of the existing ones. The literature on ambidexterity do not differentiate the
activities and types of innovations, but argues, that by doing exploration and exploitation
simultaneously, a company can produce different types of innovation, as radical and
incremental innovations (O’Reilly and Tushman, 2004), or as reframed in other sources,
incremental and discontinued innovations (see O’Reilly and Tushman, 2013; Tushman and
O’Reilly, 1996). This study will observe the typology of innovations with a purpose to
identify whether exploration means and will (or not) lead to radical (discontinued)

innovations and exploitation means and will lead to incremental innovation.

2.1.3. Innovation and innovation process

In existing studies, exploration and exploitation are the activities of creation of
different types of innovations. (e.g. March, 1991; O’Reilly and Tushman, 2004, 2013;
Tushman and O’Reilly, 1996). J. Schumpeter, known as ‘“the godfather of innovation
studies”, (Tidd et al., 2005, p. 7) defines innovation as the “new combination” of methods,
materials, forces etc. Over time, innovation (new combination) can “grow from the old by
continued adjustment in small steps” (Schumpeter, 1934, p. 66). This process is continuous,
as new combinations appear discontinuously through change and growth (Schumpeter, 1934).
New combinations emerge in the “new firms” and not in the old ones. Schumpeter defines
innovations that can have five possible combinations (p. 66):

* New good or a new quality of a good;
* New untested method of production;
* New unexplored market;

* New supply chain; new organization
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The idea of innovation as a combination of different categories, that emerge in a
company as a response to change is also present in the literature on innovation management
(e.g. Christensen, 2000; Tidd et al., 2005). Tidd et al. (2005) define four types of innovation
that can take different forms in the company (p.10):

* Product innovation (changes in the company’s product or service);
* Process innovation (changes in the creation process);
* Position innovation (changes in the user context);

* Paradigm innovation (changes in the existing model)

Additionally, innovations can be distinguished by a degree of novelty. They can be
radical and incremental. Incremental innovations produce minor improvements, whereas
radical innovation change the way products can be used (Tidd et al., 2005). Innovation can
emerge in companies and can bring revolutionary changes to industries: “sometimes these
changes are common to a particular sector or activity, but sometimes they are so radical and
far-reaching that they change the basis of society” (Tidd et al., 2005, p. 12). However, another
stream of literature suggest that traditional typology of radical and incremental innovation “is
incomplete, potentially misleading and does not account the disastrous effects on industry of
minor improvements in technological products” (Henderson and Clark, 1990, p. 9).
Particularly, in technological innovation, a new component can be incorporated into the
existing system and become an innovation in a particular industry. Further our research will
review specificity of creation of the technological innovation.

The categorization of the innovation is a way to distinguish one type of innovation
from another. It is also an approach to demonstrate the diversity of forms and formats that
innovation and activities can take in an organizational context. At the same time, it would be
difficult to differentiate and separate the activities and different types of innovations, because
in a company they emerge and evolve as a continuous process of creation and improvement.

Development is a continuous process of creation and refinement. Both exploration and
exploitation emerge during the development of an innovation. This process might result not
only in the creation of new and improved products and services, but also in creation or
improvement of the processes. As discussed above, innovation can take different forms. It can
arrive as a response to a dramatic shift and bring radical change. But in most cases, innovation
is the result of incremental improvements (Tidd et al., 2005). “Products are rarely new to the
world” (Tidd et al., 2005, p. 13), but more often, innovation is the result of continued

improvements, stretch and optimization, enhance of the performance.

68



Technological innovation

In the context of technological innovation, the typology is defined according to
reconfiguration of the concepts, components, elements, design etc. The technical innovation
literature distinguishes among technologies those refining existing and those creating a new
one. Burgelman et al. (2004, p. 441) define incremental as innovation that “introduces
relatively minor change to the existing product, exploits the potential of the established design
and often reinforces the dominance of the established firms. The development of the
innovation requires considerable skills and has significant returns, but does not create
dramatically new knowledge (Henderson and Clark, 1990). Radical innovation is “based on a
different set of engineering and scientific principles and often opens up whole new markets
and potential applications" (Henderson and Clark, 1990, p. 10). On a larger scale, innovation
can redefine the industry or create an entry for new firms (Burgelman et al., 2004; Henderson
and Clark, 1990).

In terms of development process, incremental innovation requires considerable skills
and can bring significant value for companies. Radical technological innovation can drive
important change and create shifts in the industry (Burgelman et al., 2004). The technological
innovation literature suggests that organizations, particularly the established firms, need
different sets of capabilities to develop innovation (Burgelman et al., 2004). Incremental
innovation strengthens the existing organizational capabilities, radical innovation forces them
to search for “new problem solving approach” and to acquire new commercial and technical
skills (p. 441).

In one of the studies, C. Christensen defines the difference between incremental and
radical technological innovation. In his work “The Innovator’s dilemma” (2000) he describes
two types of innovation - sustained and disruptive, that emerge as a response to technological
change. His innovation is presented as a continuing development process, with a mix of
different terms, used in the literature.

Christensen (2000, p. 19) defines sustaining technologies as new technologies that
improve established product performance for mainstream markets and clients. Such
technologies can be discontinued, radical or incremental in nature. Disruptive technologies,
on the contrary, are the innovations that brings a different value proposition and creates new
customer value (Christensen, 2000). This innovation is difficult for organizations. In the short
term, disruptive technologies have worse product performance. In most cases, they are

undervalued by the clients and by mainstream markets. The author suggests that most
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technological advances are sustained by their nature, and only occasionally does innovation
bring disruptive technological change (Christensen, 2000).

Literature on innovation and technological innovation management outlines the
typology and defines what should be considered as radical and incremental, sustained and
discontinued innovation. Our research suggest that whatever the term chosen, innovation must
be seen as a continuing process of development, where radical and incremental types would
demonstrate the degree of novelty of a new product or service in a specific context. Solely
exploration does not guarantee the development of radical innovation. It may lead to the
creation of new knowledge, radically new products, services and technology. Equally well,
exploration may result in solving the current problem or in improving the existing product,
service or technology. “Doing innovation” does not always result in the actual creation of the
innovation. The returns from the development process “may or may not lead to an
innovation” (Le Masson et al., 2010, p. 164).

Our research, in particular, refers to management of different types of technological
innovation on a case of a technology-based service organization. It observes the process of
creation of different innovative projects and their precise definitions (Chapter 3). For
simplification, innovation is distinguished as incremental and radical innovation. At this

stage, our research, defines innovations as the following:

Incremental innovation — a new technological solution (a product, a service or a
combination of both) with the improvement of the existing features (e.g. technological
component, configuration of the system, operational model) for the existing markets and/or

clients.

Radical innovation — a new technological solution (a product, a service or a
combination of both) with new features (e.g. new technological component, configuration of

the system, operational model) that creates new markets and/or a new client.

In management literature, development of innovation always refers to creation of new
knowledge and re-combination of the existing one with a purpose of search for new
opportunities (Le Masson et al., 2010; Tidd et al., 2005). Knowledge itself is different: it can
be based on the existing or future opportunities; it may internally exist in an organization or
be acquired from the outside (e.g. market, industry, technology research); it can be explicit

and transferable or tacit and difficult to transfer (Tidd et al., 2005).
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Studies propose, creation of new knowledge is a highly uncertain process (Tidd et al.,
2005). When an organization is ‘“doing innovation” it cannot pre-define the exact
configuration of the end product or service, particularly at the earlier stages of the process. In
most cases, the development of incremental innovation is risk — free or has limited and low
degree of uncertainties. Contrary, radical (discontinued) innovation is rare, because during the
development phases a company has to deal with high degree of uncertainty and risk. It is a
role of the innovation management and managers to reduce the level of uncertainty during the
development of innovation (Tidd et al., 2005). The location and to deal with uncertainty and

to develop innovations is the organizational R&D structures.

R&D — the place for innovation

In many organizations, the R&D structures are the place for creation of innovation.
These are the departments where new ideas get selected, matured and finally transformed into
real market products and services. A company can organize and coordinate R&D structures
and activities in different forms, depending on the factors, such as the core activity, size, age,
history and culture etc. Sometimes, the creation and development process can be
homogeneous, when a group or several teams perform both research of ideas and actual
development of a product. Alternatively, a company may separate these activities by giving a
specific research function to one structure (e.g. a research business unit or a team) and a
function of development and implementation to another structure (e.g. design, engineering,
operational departments, teams).

By and large, the aim of the R&D structures, departments and teams is to produce
innovations and to create new products and service. However, the activity of these structures
does not always result in the actual creation of radical innovation that would change the
industries. It is more likely to result in unpredicted returns. To understand the link between
research and development activities inside the R&D structures, let us observe the meaning of
each of them.

Research and development (R&D) is defined as a creative work to increase the stock
of knowledge and to use this knowledge to build new applications (Le Masson et al., 2010). It
includes such categories as basic research to receive new knowledge, applied research to get
new knowledge with specific requirements, and experimentation to produce or improve
products or services. This definition shows that the core of R&D is the creation and
application of new knowledge. The term is similar to the definition of innovation, which is

also based on the creation and utilization of the new knowledge.
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Although there is a close link between innovation and R&D, scholars (Le Masson et
al., 2010) consider that this link is imprecise. There are a few reasons for that. Firstly, because
the R&D may not always result in the actual innovation (Le Masson et al., 2010). One of the
possible returns from this activity can be a solution to a specific problem, and not a product
with a particular degree of novelty. Second reason is the nature of R&D departments.
Particularly, the engineering and design teams ground their work on the existing knowledge
rather than on the creation of new one. “They naturally tend to use existing knowledge as far
as this is possible” (p. 164).

Le Masson et al. (2010) argue that from the managerial perspectives, research and
development are different functions. They need different structures and different activities for
execution. Development can be defined as a controlled process that activates existing
competences and knowledge to specify a system (organization, product, process, etc), which
must meet well-defined criteria (costs, time, quality) and those values were clearly
conceptualized and sometimes evaluated (Le Masson et al., 2010, p. 165). Research is a
controlled process of production of new, valid and robust knowledge (p. 171). Research
activity search for answers to a specific question and may lead to new unexpected knowledge.

Research and development differ in the processes they use. Development is the
autonomous function, that needs a clear definition of the competences, specification and value
at earlier stages of the process (Le Masson et al., 2010). Research, in contrast, searches for
value but does not define it. In development, the main approach is a problem solving one.
This function tries to do as little research as possible, and moreover, it prefers to avoid to go
into unexplored areas (Le Masson et al., 2010).

The research and development functions are different, but not exclusive. On the
contrary, they are compatible. When developers face a problem during the development
process, they must work with researchers to find a solution to it (Le Masson et al., 2010). This
is a period when research and development work together.

Several similarities can be found between the terms and descriptions of research and
development and exploration and exploitation activities. The definition of development
describes it as a structured and defined function. Such words as controlled, existing
knowledge and competences, well-defined and evaluated are similar to the description of the
exploitation activity. Research is a controlled process with a goal to create new knowledge.

This description is similar to the exploration activity.
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Also, the terms of research and development were found in the literature on
organizational learning. In his study on exploration and exploitation March (1991) argues that
just as exploration and exploitation, research and development differ in returns and timing (p.
73):

“Basic research has less certain outcomes, longer time horizons, and more diffuse
effects than does product development. The search for new ideas, markets, or relation has less
certain outcomes, longer time horizon, and more diffuse effects than does further development

of existing ones”

Although, research and development have different logics, they work together and
become R&D. Similarly, exploration and exploitation are linked and dependent activities that
create new knowledge and improve the existing one. Mutual presence, combination and
synergy of both would be vital to sustain successful performance (Levinthal and March, 1993;
March, 1991). The R&D of innovation is a continuing process of knowledge creation from
both exploration and exploitation.

Diverse streams of literature on innovation management show that both exploration
and exploitation are necessary for creation and development of innovation. Depending on the
context, these activities may take different format and have different returns. Exploration and
exploitation can take a form of the processes and be organized as research and development
activities. Similarly, they can take a form of a product or a service with diverse degrees of
novelty and be defined as radical and incremental innovation in a company. At this stage and
based on the existing literature, it is rather difficult to distinguish what is exactly exploration

and exploitation.

2.1.4. Characterization of exploration and exploitation

After reviewing the different forms and formats of exploration and exploitation in the
context of innovations, in the process of creation of technological innovation and in R&D
structures, this study is now able to identify the meaning of these activities. Table 2.2.
provides the characterization of exploration and exploitation in an organizational context. The
table demonstrates a contrasting and contradictory nature of exploration and exploitation and

justifies the conflicts that can emerge between the both.
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Table 2.2. Characterization of exploration and exploitation activities

(Adapted, Dymyd L., Llerena P., 2013)

EXPLORATION EXPLOITATION

Unstructured, opportunity

Rationality . Structured, deterministic
seeking
Open, fuzzy and not a priori Closed, pre-defined and
Search Spaces defined, endogenously .
limited
defined
Search Processes Opf:n search, opportunity Focused sgarch, goa}—
driven, option creating oriented, option selection
. High uncertainty and Risky and rational
Environment . o : .
unpredictability construction of expectations
Refinement of the existing
New knowledge that results  knowledge that results e.g.
e.g. in in the improvement of the
Returns the new market, product, existing market, products
technology etc. with a and technologies etc. with
significant degree of novelty incremental types of
improvements
Time frames Long-term, distant Short-term, proximate

According to Table 2.2, exploration and exploitation have different types of
rationality. Exploitation is a structured and deterministic activity that aims to create value and
fulfill specifications. Exploitation is aimed to answer the pre-defined questions. It applies a
problem-solving approach and searches for solutions in a limited and closed area.
Exploration, in contrast, looks for new opportunities. It is an unstructured activity that is
based on divergent thinking and types of behavior. It uses non-standardized and non-routine
approaches and processes to create new knowledge and solutions.

For exploration and exploitation, the search spaces is also different. In exploration,
the space to search new opportunities is fuzzy and initially undefined. At the basis of
exploration is experimentation, creation and testing of new knowledge creation (Levitt and
March, 1988; March, 1991; Nonaka, 1991). Exploitation, in contrast, is the activity driven by
opportunity. It is aimed to create new options. As a pre-defined activity, exploitation selects
the best option from the possible ones. The selection process is focused and goal-oriented. In
exploitation, the motivation is driven by improvement of value and execution of the pre-

defined objectives.
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The activities operate in different environments. Although, risk is present in both, the
degree is different depending on the activity. Exploration is more uncertain and has a higher
level of risk. The chances to fail are higher in exploration than in exploitation. When an
organization explores, it needs to perform activities and make decisions in highly uncertain
and unpredictable conditions and in the vulnerable environments that might change in the
future. When a company exploits, it executes the defined activities and takes decisions in
certain conditions. It can predict the behavior of the environment and shorten the chances to
fail.

Exploration and exploitation have different refurns. Exploration creates new
knowledge, competences, technologies and products (March, 1991). Its objective is to
experiment with new opportunities and to select among alternatives. The activity results in the
creation of new markets or a new category of clients, in the creation of a new technology with
a significant degree of novelty, in the production of a new type of product or service, etc.
However, the returns from exploration are uncertain and hard to predict. The returns from
exploitation have the opposite characteristics. They are more predictable and proximate.
Exploitation results in the improvement of the existing knowledge, competences, technologies
and products (March, 1991). It may result in improvement of the market positioning, in the
refinement and production of the incrementally improved technology, in the creation of better
versions of the existing products and services, etc.

Finally, the activities have different time frames. The time factor is also linked with
the speed necessary to acquire and to create new knowledge. As exploitation is a certain
activity, its time horizons are well defined. The returns are proximate and can be assessed in
the short term. The opposite is the period necessary for exploration. This activity is a time
consuming one. The time horizons are distant and unclear. The results from exploration are
not visible immediately. It is an activity with long-term orientations. An organization, that
explores, can harvest the returns only in a distant future.

Hence, characterization and description of exploration and exploitation according to
the applied factors as rationality, search space and process, environment, returns and time
show that these are contrasting, contradictory and opposite activities. They differ in their
nature and in processes they apply.

Paradoxically, the combination of exploration and exploitation is crucial for
organizational survival. This means that they must be complementary and their presence is
mutually beneficial for a company. In other words, an organization should learn to combine

and benefit from both. Then, the question would be “how”?
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Some scholars argue that together exploration and exploitation are able to create
synergies and to achieve benefits in the long term. For an organization this means a
sustainable performance (e.g. March, 1991; O Reilly and Tushman, 2004; Raisch et al.,
2009). Indeed, many companies try different models to simultaneously explore and exploit.
Some create explorative teams within existing structures, others separate exploration and
exploitation in different business units or switch between periods of exploration and periods
of exploitation. Even if an organization can achieve the balance by applying one of the
existing solutions, many of them fail to sustain the appropriate degree of exploration and to
keep the balance through time. This means that scholars still need to find out how to co-
organize effectively two contradictory activities of exploration and exploitation in order to
make them complementary and their balance sustainable in the long term. The following

section clarifies why companies fail to balance exploration and exploitation over time.

2.1.5. Balance: Why is it hard to achieve?

Previous sections explained, that a combination of contrasting and competing
exploration and exploration activities would be essential for sustainable performance.
However, despite the long-term benefits that it might bring to a company, such a desired state
is hard to achieve. It is an organizational challenge to co-organize exploration and
exploitation and to ensure their effective performance over time.

There are multiple reasons why companies fail to sustain the balance. What happens,
in fact, is that an organization makes choices on how to allocate and divide resources between
exploration and exploitation. Similarly an individual makes decisions when to explore and
when to exploit. Both organizations and individuals make their decisions based on available
information. Then, they select and divide resources between exploration and exploitation.

These decisions, selection and allocation of resources between exploration and
exploitation are hard to make, at least because of the 6 reasons, drawn from the existing
literature on organizational learning (e.g.Levinthal and March, 1993; Levitt and March,
1988):

1. Contradictory logics;
Competition for organizational resources;
Decision-making: past experience and avoidance of failure;
Ambiguity;

Rational behavior;

A O i

Lack of vision

76



The first reason is the contradicting logic of exploration and exploitation. The
contrasting nature and characteristics of exploration and exploitation make their co-existence
almost impossible (e.g. Birkinshaw and Gibson, 2004; Chen and Katila, 2008). To combine
both, an organization should find approaches to co-organize and to manage different
structures, processes and activities related to exploration and exploitation.

Second reason is the competition for resources. Both exploration and exploitation
compete for organizational resources (March, 1991). As resources are scarce and limited,
organizations must take decisions on how to allocate resources between the two activities.
Often, such decisions are rational and based on the assessment of a payback and returns from
the activities. As described previously, exploration and exploitation differs in results. This
means that an organization should use different metrics to assess their performance.

The competition for organizational resources leads to the third reason - the
organizational decision — making, past experience and avoidance of failure. An organization
should select and make choices on the distribution of resources between two activities
(March, 1991). However, future expectations and past experiences influence this process.
When making these decisions, an organization takes into account the success and failures
from the past (Levinthal and March, 1993; March, 1991). In fact, organizations learn from
results of the past. If there were more failures, an organization would try to secure the future
(see also March, 1991). It will search for optimization of decisions and invest in activities that
guarantee the success.

For an organization, choice, selection and decision-making create a situation of
ambiguity, lack of clarity and stability. When exploration and exploitation are in competition,
they are expected to perform equally well and to demonstrate the results from their execution.
Selection is based on the performance and values that activities can bring to an organization.
But the comparison as such between exploration and exploitation is hardly possible. The
attempts to use identical measurements and assessment metrics to evaluate the performance of
exploration and exploitation are useless. The activities and their results are too different. The
exploitation has certain and proximate outcomes, while exploration experiments with the
opportunities for the distant future (March, 1991). Because of the differences between
exploration and exploitation, an organization and individuals should apply different metrics to
evaluate the performance of each 