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From Knowledge-Driven Creation to Society-Driven
Innovation: Some Glimpses on Organizational
Ambidexterity, Open Innovation and Value Creation

Innovation lies at the heart of value creation, growth and competitiveness, and
receives accrued attention in times of economic turbulence and slowdown.
Organizations currently face increasingly dynamic environments and challenging
conditions, which leave them exposed to higher levels of complexity and uncertainty.
Thus, the ability of organizations to reinvent themselves and to reposition their
offerings is critical for their survival. Permanently nurturing this ability to innovate is
an essential role for managers and innovation leaders. In this issue we embrace
different facets of this ability, and consider it at multiple levels: individual,
organizational and inter-organizational. The two Letters featured in this Issue also
reflect this multiplicity of levels needed to comprehend, and support the innovation
process. In the first Letter of this Issue, Molina contends that value creation from
science can be achieved through the astute combination of “knowledge driven
creation” and “society driven innovation”. He further argues of the need for scientific
research to address key challenges facing humanity, and to unleash its transformative
power on society. This message echoes with the philosophy of this Journal, as
connecting academic research with pragmatic reality is embedded in its DNA.

The inter-organizational collective level is debated in the first Letter from
Standardization published in the Journal of Innovation Management. Standards’ role
on the innovation process is still largely debated as they have been simultaneously
reported to act as catalysts for innovation activities and to prevent and hamper the
development of novelties by constraining and restricting creativity and original
thinking. Zelm illustrates the usefulness of engaging into a standardization process at
the early phases of a research project. The concomitant action between research and
standardization is depicted as having positive effects on interoperability, on avoidance
of misconceptions and misunderstanding, and on the diffusion of novelties.

Defining the individual skills and competencies to mobilize in the innovation process,
as well as characterizing organizational capabilities to astutely configure, combine
and reconfigure resources in view of developing novelties remain topical managerial
challenges. Organizational ambidexterity, a central concept in organizational theory
gaining increasing popularity in technology and innovation management, is
conceptually debated and empirically investigated in this Issue. In their conceptual
paper, Hafkesbrink and Schroll discuss the individual competencies, as well as the
organizational antecedents and competencies needed to achieve simultaneously
exploration and exploitation in the specific context of open innovation processes.
Their contribution further elaborates a framework to understand the educational needs
of industry to engage into the open innovation journey, thus providing food for
thought for educational bodies and policy makers alike.

Suzuki’s empirical contribution explores the interplay between the exploration-
exploitation dilemma, problemistic search, deliberate learning and speciation.
Organizational ambidexterity is modeled as a continuous variable, and is derived from
factual and objective information, in contrast to mainstream research operationalizing
the construct using several items for which managers’ perceptions are collected.
Furthermore, Suzuki’s analysis enables time lag effects to be captured in a fast-
moving business environment, thereby addressing typical limitations of cross
sectional studies. The scholar concludes that firms may boost their degree of
organizational ambidexterity by resolving, rather than circumventing, the typical
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dichotomy between exploration and exploitation.

The contribution by Hieltjes and Hieltjes present a case study on the implementation
of open innovation in the consumer electronics industry. Inbound open innovation
activities are crystallized in this paper through the reliance on three ecosystems -
knowledge, experience and legislation/certification — which interact with the stage-
gate development of novelties. The influence of standardization is also unveiled in
this paper, thus resonating with the standardization letter and departing from the view
that innovation and standardization are oxymoron.

Tiiten et al. explore other key components of the economy: SMEs. In their empirical
paper, the scholars reveal the role of entrepreneurial team characteristics, mainly age
heterogeneity and average education, on organizational innovativeness of SMEs.
Furthermore, the scholars uncover potential substitute effects between average
education and networking.

The final paper of this Issue by Nicola et al. proposes a model for decomposing and
assessing value customers, adopting a multi-polar perspective of the concept of value
network analysis. The model is applied in the footwear industry, where it shows its
usefulness for supporting the managerial decision-making process. In doing so, the
scholars exemplify how academic research can contribute to frame, shape and support
the innovation process in businesses, thereby connecting new knowledge creation to
societal needs and challenges.

Wishing the Readers an enjoyable innovation journey,
Innovatively yours,

Jodo José Pinto Ferreira, Anne-Laure Mention, Marko Torkkeli
Editors
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Letter from Academia

From Science to Value Creation — Researcher Perspective

Arturo Molina

Tecnologico de Monterrey
Avenida Eugenio Garza Sada 2501 Sur
Colonia Tecnologico
66297 Monterrey Nuevo Ledn, México
phone: +52.55.9177.8281

armolina@itesm.mx

Abstract. A proposal to create value from science is presented. The main
challenge is to balance two approaches: “knowledge driven creation” and
“society driven innovation". The future for scientific research will be placed in
the ability of the research community to be able to address these two paradigms
to create both new knowledge and disruptive solutions for the society needs.

Keywords. Scientific research, action research, innovation, education, value
creation.

1 Introduction

It has been recognized that science and technology create value for society as well as
its economic and social development (Geisler 2001). However, when discussing this
issue with members from industry, government and academia, the question always
arises: Why do we need scientific and technological research? How can we measure
its real value within a society? Ordinarily, the objective of scientific research is the
generation of knowledge without necessarily having the goal of knowledge transfer to
have an impact on society. There is a need to propose a new paradigm where we, the
researchers, carry out our important task of creating knowledge, but also to connect
this knowledge for the benefit of our society. My opinion is that scientific research
should be used to add value to a society in a faster and more measurable manner. I
believe that there are three ways for this to be accomplished: 1) Research to improve
education; 2) research to achieve innovation; and 3) research to transform society.

2 Some Thoughts

Let me share my thoughts with an explanation and examples. Research is a key
cornerstone of education as there is a need to continuously evolve scientific and
technological knowledge in our learning process. Of course knowledge generation
allows us to keep our education and technical knowledge updated. However, the real
challenge is to understand from a scientific perspective how the learning process is
evolving and how the new generation of youngsters (e.g. Millennials) are, by osmosis,
modifying the learning paradigms. Therefore, educational models and technologies
are always changing. Examples of these new approaches are MOOCs (Mass Open
On-line Courses), Learning technologies (Augmented and Virtual Reality), serious
gaming, challenge oriented learning, to mention just a few. Are we really preparing

ISSN 2183-0606
http://www.open-jim.org
http://creativecommons.org/licenses/by/3.0 3



Journal of Innovation Management Molina
JIM 2, 1(2014) 4-6

the next generations to face even bigger challenges? Are we helping them to develop
the right skills and competences? Are we using the right technologies to achieve a
truly educated population, worldwide? The challenge here remains open: how could
scientific research create value in order to achieve a more educated society in a global
world, regardless of their social and economic reality?

The connection of scientific research to the innovation process is always an endeavor.
Linking contributions of fundamental research to an outcome, with measurable social
benefits, has been a major discussion at forums and conferences. However, an
innovation process is better sustained by scientific research because it provides for the
realization of all the innovation activities (i.e. research, development, technological,
organizational, financial, and commercial) with a great deal of novelty using a
scientific approach; such as action-research, experimental based, and data-proof. The
idea is to achieve four types of innovation in a competitive manner product and
services, process, organizational and marketing (Oslo manual 2005). Research is
fundamental to innovation; an innovation process is a driver for research activities:
the push and pull approach. Research on Bio-Info-Nano-Cogno is creating
accelerating technologies to innovate, for example: Artificial Intelligence, Robotics,
Biotech, Nanotech, smart medicine, neuroscience, sustainable energies and resources,
and computing. All these technologies will contribute to groundbreaking innovations
to digitize the world, create products on demand and processes, and democratize
knowledge, product and services. Therefore, science, technology and innovation will
continue to add value to society. The challenge is to enable a virtuous connection to
bridge knowledge generation with value creation.

3 Conclusion

Finally, scientific research should transform society. There is an imperative that the
researchers should link scientific training and production to find solutions to the most
defiant problems humanity is facing: water, energy, environment, food security,
global health, education, sustainable growth and poverty. Researchers have access to
global knowledge and solutions that can be applied to their local context. Open
research and innovation models are key to address these difficulties with a sense of
community, collective knowledge and capacity to act. Why do we look the other way
instead of addressing these challenges? The phrase “publish or perish” is well known.
However, we must take our responsibility to deliver solutions to society in order to
really create value within our communities. How can we achieve value creation in our
research in a more straightforward manner? My proposal is to combine two research
approaches: “knowledge driven creation” and “society driven innovation”. As
researchers, we have a responsibility towards value creation based on our scientific
research that addresses society’s demands. But we also have to advance scientific
knowledge to create new concepts, theories, and paradigms to progress the
comprehension of the world and universe. Let’s also change our mind-set while
training our undergraduate, master, PhD students and Post-Doctorate researchers so
they can connect to the humanity necessities. It is the time to change our vision and
commit to one that will allow the transformation of our society based on scientific
research. Let’s not miss this opportunity: Research to educate, innovate and transform
in order to transcend in this lifetime, so far... there is only one opportunity.
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Letter from Standardization

Towards standardization during research — the Service
Modelling Language

Dr. Martin Zelm

Coordinator Standardization Group, INTEROP- Virtual Laboratory, Brussels (www.interop-
vlab.eu)

martin.zelm@t-online.de

Abstract. Research and standardization are often considered concepts that
exclude each other or follow one another with a time distance of years. On the
other hand standards can be very beneficial to ease all kinds of interoperability
problems in and between enterprises to integrate system components. Since
based on consensus between many stakeholders, the time to develop standards
is high. The article presents an example of early involvement in standardisation
of product related services in Future Manufacturing Ecosystem during its
research and development phase in the European project MSEE.

Keywords. Product related services, Service Modelling Language,
Manufacturing Ecosystem.

1 General Requirements

The vision of Future Manufacturing Ecosystem in the European Manufacturing
Service Ecosystem (MSEE) project (MSSEE 2010) is focussed on the principles of
systems engineering and enterprise modelling in cooperating enterprises. These are
the most important ones for the development of innovative products or services. The
MSEE project develops a framework for modelling a Service System, which is
supported by languages to build such models. These models will guide production
innovation and reduce the costs arising from miscommunications and misconceptions
in cooperating organisations with proprietary solutions for their information systems.
Such problems can best be resolved by using international standards, since they insure
worldwide consensus and interoperability.

However usually standardization follows research with the distance of several or even
many years, which then faces the situation of the availability of many incompatible
products and the resulting problems in interoperation. To insure early availability of
such standards, standardization efforts have to start in the research phase of any
product development. This practice is used in the MSEE project where research and
standardization evolve almost in parallel.

The current situation is that there is no language standard (ISO and CEN) for the
modelling of a service system in Manufacturing (MSEE D742, 2013 and Chen 2013).
Some existing service modelling languages focus on IT related services or Web
services. On the other hand, most existing enterprise modelling languages are relevant
to model services in the Virtual Manufacturing Enterprise (VME), and this means that
they can be reused to model part of a service system in the context of VME.
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2 Framework and modelling methodology for services

The MSEE project proposed that standardization would start early during the research
phase, thus enabling the benefits of fast standardization for the whole community
stakeholders. The Model Driven Service Engineering Architecture (MDSEA)
developed in the project is adopted for the global modelling of Service System. The
architecture is based on Model Driven Architecture (MDA) and Model Driven
Interoperability (MDI) and enables the modelling the three types of service system
components - IT, Human and Physical Resources (Chen et al 2012, Chen 2013).
MDSEA can be considered as an adaptation and an extension of MDA/MDI to the
engineering of product-related services in virtual manufacturing enterprise
environment

The proposed multiple-part standard specifies requirements to model services both
within and between operational environments of manufacturing enterprise. It defines
a Service Modelling Language (SML) for the design and implementation of service
systems in a Virtual Manufacturing Enterprise environment. The Model Driven
Service Engineering Architecture (MDSEA) acts as a framework for the proposed
service modelling language.

Architecture Standards used for SML

* MDA — Model Driven Architecture, an open, vendor neutral framework
developed in the Open Management Group (OMG 2008)

* MDI: Model Driven Interoperability; A definition is given at ATHENA IP
(2010)

3.  Service Modelling Language

The proposed Service Modelling Language (SML) developed in the MSEE project,
(MSSEE 2010) is concerned with the operational interworking of manufacturing
enterprise processes and the interoperability of supporting software applications. The
language starts with the user view at the Business Services Models (BSM) level
focusing on the aspects of business process, decision-making and information. It
prepares for the link to the software development to make the models executable via
transformation of models between the modelling levels.

SML is defined by a set of modelling concepts/constructs with identified
interrelationships between the constructs. Construct(s) can be represented by: (a)
graphical representation, (b) template description, and (c) text. A template will
contain a header part to identify a construct instance, and a body part to describe the
particular instance with descriptive and relationship attributes (Chen 2013)

The advantage of the SML is the capturing of the perspective of the business user by
modelling services in the context with business processes, activities, decision making.
This orientation towards the business user (enterprise engineer, designer) represents
the main benefit compared to other approaches of modelling service messages or the
interchange of services. On the other hand the MDSEA approach is rather complex
and requires a number of models, in different languages, as well as model exchange
between the model levels.

This standard would apply to manufacturing enterprises but can also be employed in
other classes of enterprises. It is intended for use by IT and research specialists who
are concerned with developing and deploying IT-based solutions for manufacturing
enterprise process interoperability.

The proposed Service Modelling Language (SML) is using several modelling

http://www.open-jim.org 7
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language standards of CEN, ISO and OMG described by Chen (Chen 2013). In
particular, EN/ISO 19440, (Enterprise Integration — Constructs for Enterprise
Modelling), to model process, resource and organisation, as well as CEN/ISO 11354:
“Requirements for establishing manufacturing enterprise process interoperability”.
Further inputs may come from a comparison and mapping with the upcoming OMG
standard “Value Driven Modelling Language” (Berre at al 2013).

Besides the development of the SLM specification, three industrial pilots have been
set up to demonstrate the technical feasibility as well as the Modelling Language
business benefit for the service oriented ecosystem. Such industrial pilots are
presented during a number of industry workshops during the MSEE project. The
validation of the SML is still an on-going activity.

4. Concluding Remarks

The Service Modeling Language (SML) is presented as an example of exploring
standardization while research and validation of the service modeling concepts are
ongoing. The orientation of SML towards the business user (enterprise engineer,
designer) represents the main benefit compared to other approaches of modelling
service messages or the interchange. There is no language, international standard, for
the modeling of service system. The technical approach of MDSEA builds on the
combination and reuse of several existing architectures and models, in different
languages, as well as on model exchange between the different modelling levels.
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Abstract: This paper describes a conceptual approach to individual and
organizational competencies needed for Open Innovation (OI) using a new
ambidexterity model. It starts from the assumption that the entire innovation
process is rarely open by all means, as the OI concept may suggest. It rather
takes into consideration that in practice especially for early phases of the
innovation process the organization and their innovation actors are opening up
for new ways of joint ideation, collaboration etc. to gain a maximum of
explorative performance and effectiveness. Though, when it comes to
committing considerable resources to development and implementation
activities, the innovation process usually closes step by step as efficiency
criteria gain ground for a maximum of knowledge exploitation. The
ambidexterity model of competences for OI refers to these tensions and
provides a new framework to understand the needs of industry and Higher
Education Institutes (HEI) to develop appropriate exploration and exploitation
competencies for OI.

Keywords: OI; Exploration; Exploitation; Ambidexterity; Organizational
Antecedents; Individual Competencies; Organizational Competencies

1. Introduction

This paper brings together research in Open Innovation (OI) with research in
organizational and contextual ambidexterity. Since Henry Chesbrough introduced the
term Open Innovation a decade ago (2003), a huge body of conceptual and empirical
work has been conducted in this area to understand e.g. the drivers, mechanisms,
tools, organizational antecedents and success criteria of opening up the innovation
process. Already a decade before laying the ground for the OI paradigm, the scientific
discussion about balancing explorative and exploitative activities in firms started,
having its origin in the seminal work of James G. March (1991). He pointed out
capabilities of how to manage the tensions between exploration and the exploitation
of resources in the innovation process and in organizational learning. However, up to
now, the links between OI and ambidexterity are not researched in depth, though
there is at least casuistic evidence on a strong mutual interaction between these two
research agendas, e.g. widening the relevant management dimensions of OI (see.
Stoetzel and Wiener, 2013), identifying different styles of culture and leadership as
important organizational antecedents of OI (Brem and Viardot, 2013).

In this paper an ambidexterity model of OI is presented based on earlier work of the
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authors on organizational antecedents, contextual ambidexterity and individual
competencies for exploration and exploitation (cf. Hafkesbrink et al., 2013) and as
well on organizational competencies for OI (cf. Hafkesbrink and Schroll, 2010a).
Special emphasis is laid on two distinct aspects of this symbiosis: (1) organizational
antecedents and competencies for exploration and exploitation and (2) individual
competencies for exploration and exploitation in the OI process. The aim is to provide
a heuristic framework for developing a curriculum on OI Competencies for HEI,
reflecting the needs of industry to drive effective and efficient innovation processes.

On this background this paper is organized as follows: in the following chapter two a
short overview is presented on the current discourse on OI and on the ambidexterity
debate. Chapter three provides the conceptual linkage between the OI and the
ambidexterity model. Organizational competencies are described for the core tasks of
exploration and exploitation in the OI process. On this background chapter four
presents an in-depth set of hypotheses for organizational antecedents as well as
organizational and individual competencies for OI based on a literature review and an
ambidexterity model for OI. Finally chapter five presents a short summary as well as
an outline of a new research agenda on ambidextrous competencies for OI.

2.  Open Innovation and Ambidexterity

2.1 Open Innovation

OI usually is defined as the targeted opening of the innovation process to include
external knowledge such as of customers, suppliers and research institutes etc. into
the innovation process (outside-in) with the aim to successfully implement new
products or services on the market and/or to exploit own knowledge via collaboration
with third parties (inside-out), e.g. by way of licensing (cf. Hafkesbrink and Schroll
2010a). Here an important contribution to this new way of thinking innovation
processes was made by Henry Chesbrough. He stressed that, in short, OI focuses on
how to combine different competencies or technological capabilities, whether they are
inside or outside the firm, and apply them to commercial ends (cf. Chesbrough 2003
and 2004; Lazzarotti and Manzin, 2009).

Such opening processes first require a change in thinking and in strategy: wasn’t it —
hitherto — confidentiality being the credo of all innovation activities, e.g. by hiding
product development as long as possible from the competitors to achieve time savings
in the market launch? Thus, such opening processes also require a specific
"constitution" of the organization: what does "opening of organizational boundaries"
in everyday life mean — does it mean clear communication from the inside out on
whatever competition-related topic? The transition from closed to OI is shown in fig.
I:
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Fig. 1. Transition from Closed to OI (Source: Hafkesbrink and Scholl 2010)

To step from “Innovation 1.0” as the archetype of a closed innovation model towards
“Innovation 2.0” as the new OI model, a paradigm shift in certain constitutive
elements of the organization is needed (structural view). This embraces unfreezing
existing infrastructure-, policy- and culture elements of the organization, moving to
new institutional arrangements, by, for example, configurating trials, working in a
new way, developing trust and commitment and subsequently refreezing them so as to
enable new organizational competences and stability to emerge in the next stages of
organizational development (cf. Lewin 1948).

Findings of numerous empirical and theoretical studies now show (at a glance cf.
Hafkesbrink and Schroll, 2010a) that, for opening up the innovation process,
especially in the phases of idea generation and design, there is a need for more
exploratory forms of organizational design to provide a maximum of flexibility and
knowledge absorption in the innovation process. This in particular includes cultural
openness, dynamic adaptability of the structures and processes, IT-support,
networking skills, collaboration capability beyond organizational boundaries and the
ability to identify new knowledge and technologies (see fig. 2).

In contrast, for later phases of the innovation process rather exploitative forms of
organizational design are needed, which ensure an efficient exploitation of new
knowledge. Thus, product development and production are more dependent on
reliable and stable organizational structures that are used to retain obligations and
routines. In this respect, less the appropriation, but rather the transformation and
exploitation of knowledge are central organizational performance factors.

According to figure 2, empirical evidence in the literature reveals that organizations
which can manage both modes of organizational design, are able to adapt more
effectively and efficiently to changing environments (Giittel and Konlechner, 2007;
Tushman et al. 2002). Obviously, this so called ‘ambidexterity’ produces relevant
trade-offs between those phases of an innovation process where flexible adaptation to
new ideas, designs, moods etc. (“De-compressive Openness”) is necessary with those
phases of the innovation process that need straight-forward management
(“Compression Mode”) (cf. Eisenhardt and Tabrizzi, 1995). Figure 2 suggests that
there is a strict line separating explorative from exploitative modes, organic from
mechanistic structures, stable from flexible phases, heuristics from routines etc. Of
course in reality, we may experience a specific composition of these ambidextrous
modes depending on the single innovation case, sector, environmental dynamics,
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community communication channels, learning requirements etc.

Characteristics of Ambidextrous Organizations
Implementation Mode explorative i exploitative
Structural Mode organic | mechanistic
Adaptation Condition flexible i stable
Rules heuristical | routinized
Decision Making implicit leadership i explicit leadership
Communication lateral | vertical
Governance advice and leamning i desicions by superiors
Control and Authority network and trust 1 hierarchy
— "
Co-ideation Co-design Co-development  Co-production

Fig. 2. Characteristics of ambidextrous organizations in the OI Process (Source: Hafkesbrink
et.al.,2011)

This sheds light on different facets of organizational learning in the context of OI:

First, it seems obvious that in the context of OI the organization must learn both
incremental and radical (Perkins et al., 2007, p. 306). Even in the opening up process
it has to rely on existing structures that determine e.g. the borderlines and self-
organization capabilities of the organization, on cultures that rule e.g. open-
mindedness, reputation and trust and the knowledge friendliness of the organization.
But OI also requires radical learning in terms of changing the rules of the game:
intellectual property rights, non-disclosure principles, historically evolved hierarchies
etc. may be in need for change radically if an organization would like to benefit from
open knowledge collaboration.

Second, it appears quite clear that in OI organizations also have to learn both on an
individual/cognitive and a social/cultural level (Perkins et al. ibid). There are
important links between the learning of organization members when solving problems
and learning on the superior organizational level, understood as the capacity of an
organization to transform its underlying structures, cultural values, and objectives in
response to, or in anticipation of, changing environmental demands (cf. Argyris and
Schon, 1996). “Hence, a learning organization depends on openness to new ideas and
change at both the individual and organizational level” (Perkins et al. 2007, p. 307).

2.2 Ambidexterity

Ambidexterity is usually defined as the ability to develop and utilize new resources
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and competences (resources exploration) and at the same time make efficient use of
already available resources (resources exploitation). A very general definition is given
by Bledow et.al. (2009): “We define ambidexterity as the ability of a complex and
adaptive system to manage and meet conflicting demands by engaging in
fundamentally different activities. On the most general level ambidexterity implies
successfully managing the dichotomy of explorative variability creation and
exploitative variability reduction” (Bledow et al., 2009, p. 31).

The term ‘ambidexterity’ was introduced by Duncan (1976) into innovation and
organizational research to describe the ability of a firm to build dual organizational
structures, on the one hand for the creation of innovation and on the other hand, for
the implementation of innovation (so-called ‘Dual Structures for Innovation').
Organizational ambidexterity in this context means the ability of an organization to
create a sustainable organizational capacity through balancing resources exploration
and resources exploitation (cf. March 1991, Tushman and O'Reilly, 1996). In this
context organizations have to make choices considering the principal scarcity of
resources: "Organizations make explicit and implicit choices between the two"
(March 1991, p. 71), which at first glance assumes a trade-off between these two
modes of resource use (ibid., p. 72 f.). However, recent research shows that there also
may be synergies between resource exploration and exploitation instead of trade-offs:
,On the other hand, exploitation and exploration are considered to be mutually
enhancing, so that it is possible for firms to attain high levels of both” (Gupta et al.,
2006; cf. Jansen et al., 2006). Both modes of the relationship between exploration and
exploitation under the ‘scarcity of resources paradigm’ are depicted in the following
figure:

Exploration

A

< >
< >

Exploration Exploitation

»
>

Exploitation

Fig. 3. Relationship between exploration and exploitation

The left part of figure 3 describes two ends of a continuum and involves the
assumption of a trade- off between resource exploration and exploitation. Limited by
scarce resources only a certain level of activity of either exploration or exploitation
can be achieved, thus there exists a trade-off between the two activities (‘Conflict
School’, i.e. dichotomous approach that stresses the fundamental contradictions
between exploration and exploitation). The illustration on the right part of figure 3
states that exploration and exploitation may relate orthogonal to each other (so-called
‘Complement School’, starting from the assumption that exploration and exploitation
tolerate each other (see Hobus and Busch, 2011, p. 189 ff.).

The terms ‘exploration’ and ‘exploitation’ are connoted with a plurality of features.
On a very general level, exploration refers to 'the discovery of new possibilities’ and
exploitation to the ‘valorization of existing potentials’ (cf. Stephan and Kerber, 2010,
pp. V). "While exploration processes aim on the search for new knowledge, for
unknown technologies or diversifying into uncertain new product markets,
exploitation means the recovery or refining of existing enterprise resources, for
example through deepening of knowledge, incremental innovations or differentiation
of the product range" (ibid. translation by the author).

http://www.open-jim.org 13



Journal of Innovation Management Haftkesbrink, Schroll
JIM 2, 1 (2014) 9-46

Mirroring the tensions between exploration and exploitation, also innovation research
reveals that innovation processes can be characterized principally by a variety of
stresses (cf. Lewis et al., 2002), paradoxes (cf. Miron et al., 2004), contradictions (cf.
King et al.,, 1992) and dilemmas (cf. Stoetzel and Wiener, 2013; Benner and
Tushman, 2003; Bledow et.al., 2009, p. 4). Thus, from the perspective of innovation
research, the terms ‘exploration’ and "exploitation’ play the following central role:
‘exploratory innovations’ require new knowledge and leave familiar knowledge
domains (cf. Benner and Tushmann, 2003, p. 243). ,,Exploratory innovations are
radical innovations and are designed to meet the needs of emerging customers or
markets” (Benner and Tushman, 2003, p. 243, see also Danneels, 2002). ,Exploitative
innovations', however, are incremental innovations to meet the needs of existing
customers. They broaden existing knowledge, improve existing designs, expand
existing products and services and improve the efficiency of the distribution (cf.
Abernathy and Clark, 1985; Benner and Tushman, 2002; Tushman and Smith, 2002;
Levinthal and March, 1993). In this context Tushman and O'Reilly (1996) define
ambidexterity as the ,ability to simultaneously pursue both incremental and
discontinuous innovation” (Tushman and O'Reilly, 1996, p. 24).

3. Linking Open Innovation and the Ambidexterity Model

Figure 2 already gives a hint to how Ol is linked to ambidexterity. Going more into
detail, interrelationships are more complex and need to be described more in-depth.
Thus figure 4 provides an outline of the elements, the subsistent relationships, the
survey marks and operational items of the ambidexterity model (cf. Hafkesbrink et
al., 2013). The model is based on a contingency-based approach to organizational
adaptation (cf. Burns and Stalker, 1961; Lawrence and Lorsch, 1967, Miller and
Friesen, 1983), assuming that ambidexterity and its organizational and individual
enabling depends on context factors like environmental dynamics and complexity (cf.
Auh and Menguc 2005), and that the main driver for switching between exploration
and exploitation as alternative modes of learning is environmental change. At the
same time, the model is based on a multi-level analysis: ambidexterity may not only
arise at an organizational level but also at an individual, team or inter-organizational
level (cf. Kaupilla, 2010; Simsek, 2009, p. 605; Hobus and Busch, 2011, p. 192).
Furthermore, multiple interdependencies are anchored within the model, focusing on
(a) reciprocities between organizational design and individual competencies
development, leading to a loop between individual and organizational learning, and
(b) amplifying and/or compensation effects between organizational design dimensions
and performance criteria (cf. Simsek, 2009, p. 607). Finally, the model raises the
question as to how single organizational design dimensions and individual
competencies contribute to single exploration and exploitation performance criteria:

The basic hypothesis of our model is that ambidexterity for OI develops as the result
of:

* a specific configuration of organizational antecedents which are
specialization, coordination, formalization, (de-)centralization, leadership
styles and organizational culture (cf. Jansen et.al., 2006; Gibson and
Birkinshaw, 2004);

* a specific configuration of professional, methodical, social and personal
competencies to support exploration and exploitation activities within the
organization (cf. Hafkesbrink and Schroll 2010a).

http://www.open-jim.org 14



Journal of Innovation Management Haftkesbrink, Schroll
JIM 2, 1 (2014) 9-46

Innovation

Adjustment of Organizational Framework
Organizational
Antecedents

L _interolganizational____/\

Drivers T

Spezialigation

Impact on
pact ¢ Coordirktion

research - consulting

Technologies
Competitors

Formalidation

Centraligation

Markets ‘ 7 Organisationgl Cuiture /) ‘ s
00\¢ Vi Leadership Styles ,/ o:;,é;:s%)
@"@* rces-Exploration ‘%A ’a/’r'f,ﬂ,
‘;&f 2, B

Enabling

of
Compe-
tences
Develop-
ment

Resoul
o B Balance of orbanizational
Organi- | &
sational | £ —Qutput: Drgﬁnizational )
Lear- :
e Competbncies

(Perforntance)

5 '

T
Competencies Rrofessional Campetencies

for Exploration I Methodic G for

‘ ‘ﬂ ‘ L+ social Comfetencies 7‘ ‘ﬂ ‘
[ [ E= 7" Pesonatconpetences A=

Adjustment of Individual Competencies T | Outcome

Innovation
Performance, e.g.

No. of new
Products, ROI

Innovation Projects

Fig. 4. Ambidexterity Model of OI

The following interdependencies are considered to be important for the ambidexterity
model (see fig. 4):

the model assumes that firms adjust their organization to new requirements,
e.g. to OI, from the firms environment (independent variable, contingency
variable) by altering the organizational antecedents (response variables I)
mentioned above within organizational change processes;

the model also implies that individual competencies of managers and
employees are adjusted to these new requirements by altering professional,
methodical, social and personal competencies (response variables II) within
personal development and training processes;

alterations in the organizational framework may also impact individual
competences development, i.e. it may enable or impede individual

competencies acquisition (moderation effect between response variables I
and II);

individual learning cumulates along the team level up to the
organizational level introducing organizational learning;

alterations of organizational antecedents and individual competencies
directly impact the performance of exploration and exploitation
(dependant variable);
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organizational competencies (dependant variable) are composed of
exploration- and exploitation performance criteria; these are (1) for
exploration:  identification/assimilation = of  knowledge, outside-in
collaboration capability, dynamic adaptability, inventive capability, and
effectiveness; and (2) for exploitation: transfer/valorization of knowledge,
inside-out collaboration capability, routinization capability,
imitation/replication capability, and efficiency;

overall innovation capability (e.g. measured by the number of successful
products or ROI) is the outcome variable (dependant variable) of the model,
finally the ambidexterity model assumes that resources exploration is
applicable to the early phases, resources exploitation applicable to the later
phases of the OI process.

Considering of what has been argued so far and looking on organizational
competencies it becomes quite obvious how the ambidexterity model is linked to the
Ol process (extract from fig. 4):

e N N

Knowledge management/ |dentification/assimilation Transfer/valorization of

-absorption of knowledge knowledge
Collaboration with Outside-In collaboration Inside-Out collaboration
external partners capability capability
Stability/ organizational Dynamicadaptability Routinization
learning
Innovation process Inventive capability Imitation/ replication

capability
Performance Effectiveness Efficiency

- -
Co-ideation Co-design Co-development  Co-production

Fig. 5. Linking Organizational Competencies for Exploration and Exploitation to the OI

process

4.

Organizational Antecedents, Organizational and Individual

Competences for Open Innovation

In the following chapter we will first describe the organizational competencies for Ol
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more in-depth, following the main dimensions of exploration and exploitation,
displayed in the above fig. 5. Then we will turn to the organizational antecedents
that moderate these organizational competences in one way or the other. Finally we
will draw on individual competencies for OI, since the innovation process is always
driven by humans and their personal, social, methodical and professional
competencies.

4.1 Organizational Competences and Antecedents for Open Innovation

Organizational Competencies for the Exploration of Resources.

Ability to identify and assimilate knowledge: For OI exploration, it is decisive to
establish capabilities for the identification of technological and market-based options
that are relevant to the company (cf. Mortara et al., 2009), and the ability to evaluate
and to build compatibility with the company’s existing expertise (cf. Schroll, 2009;
Schreyogg and Kliesch, 2002; Boscherini et al. 2009; Cohen and Levinthal, 1990;
Mortara et al., 2009). In the literature, this part of the acquisition of knowledge is
referred to as ‘potential absorptive capacity’. "Potential absorptive capacity, [...]
includes knowledge acquisition and assimilation, captures efforts expended in
identifying and acquiring new external knowledge and in assimilating knowledge
obtained from external sources" (Zahra and George, 2002, p. 189). It may make a
difference whether the source of knowledge is of academic or industrial nature (cf.
Vega-Jurado et al., 2008), thus 'scientific absorptive capacity’' and 'industrial
absorptive capacity' are distinguished: "The former is a firm's ability to absorb
scientific/technological knowledge from universities, technology institutes, and public
and private research centers; the latter is its ability to assimilate and exploit
knowledge from actors in the industry chain. The factors that determine the
development of these types of absorptive capacities is different although in certain
sectors they may be complementary" (see p. 11). The ability for the identification and
acquisition of knowledge can be measured by how successful the organization
identifies and acquires relevant knowledge from external sources (i.e. knowledge for
the purpose of new problem solutions in the company).

Ability for Outside-in Collaboration: Outside-in collaboration is about the ability to
build solid communication and working relationships with the appropriate external
sources of knowledge and expertise in order to support the identification and acquisi-
tion of knowledge (cf. Hafkesbrink and Schroll 2010a). In addition to the known
groups of partners in the innovation process such as suppliers and consultants, the OI
debate has directed attention to crowdsourcing communities, i.e. working with
customers to generate ideas for new products and services (ibid.) or with other
communities of practice, of affinity, of knowledge (cf. Evers and Hafkesbrink 2010;
Hafkesbrink and Schroll 2010b). The sustainability of these communication and
working relationships can be operationalized by the sum of the tightly and loosely
coupled connections (cf. Granovetter 1983; Andriopoulos and Lewis 2009, p. 704) to
the corresponding market partners. It is a question of both building formal structures
of relationships, for example in the context of strategic alliances, as well as informal
social relationship structures that provide access to ‘tacit knowledge’ (cf. Hess and
Rothaermel, 2008).

Dynamic adaptability: The term Dynamic Adaptability ('Dynamic Capabilities')
refers to so-called ‘double-loop (or second-order) learning’, i.e. changes in values,
structures and processes in the organization, with the result of profound
organizational changes as a precondition to OI (cf. Helfat et al., 2007). “(The) Key to
understanding dynamic capabilities, therefore, is the organization’s ability to alter its
resource base in a repeatable and reliable fashion, as guided by the organization’s
strategic intent” (Hess and Rothaermel, 2008, p. 1 f). Dynamic adaptability can be
operationalized by various indicators to assess if the organizational structure, the
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organizational culture and the management/strategy system are able to establish a ‘fit’
between changing environmental conditions and internal contingency factors on the
one hand (e.g., size, age of the organization) and organizational structures and
processes on the other hand.

Inventive capability: In the context of exploration activities, the initial utilization of
new knowledge in the form of idea generation and development activities for the
creation of something new plays a central role. The creative ability which leads to
inventions or in general to new potential problem solving (cf. Middendorf, 1981) can
be referred to as ‘inventive capability’. This inventive capability comprises examining
and experimenting as well as the so-called ‘mental transgressions’ in connection with
the approach to new knowledge. "Boundary transgression refers to mental moves that
cross the boundaries of past practice and convention, tying together academic
disciplines in unexpected ways, redefining not only means but often the problem
itself, and challenging entrenched beliefs about the limits of the possible” (MIT 2004,
p. 9). The inventive capability can be operationalized by indicators such as the
‘number of beneficial ideas’, ‘number or functionality of prototypes’, the ‘feasibility
of a concept’ etc. The inventive capability may be enriched by using well known OI
tools for creativity enhancement, idea orchestration etc.

Effectiveness: The term effectiveness follows the paradigm of goal orientation (cf.
Scholz, 1992), i.e. organizations are 'effective' in the context of a predefined goal (e.g.
satisfaction of stakeholders): "Organizational effectiveness is an external standard of
how well an organization is meeting the demands of the various groups and
organizations that are concerned with its activities” (Pfeffer and Salancik, 1978, p.
11). As a measure of success for the exploration of resources, effectiveness describes
colloquially the ability "to do the right things", as opposed to the efficiency of
resource exploitation ("doing things right"). The effectiveness of resource exploration
can be operationalized by different indicators such as ‘achieving objectives in
resource acquisition’, ‘the quality of problem solving’, ‘motivation and stimulation of
creativity, morality, entrepreneurial freedom, participation and influence’ (cf. Scholz,
1992).

Now, after we have learned about relevant organizational competencies for the
exploration phase of OI, i.e. Ability to identify and assimilate knowledge, Ability for
Outside-in  Collaboration, Dynamic adaptability, Inventive capability and
Effectiveness, we will now turn to their counterparts in the exploitation phase of OI
(see again fig. 5).

Organizational Competencies for the Exploitation of Resources.

Ability for transfer/valorization of knowledge: The subsequent steps following
knowledge identification and assimilation are the integration of (existing) knowledge
for the continuous improvement of business processes (cf. Lazzarotti/Manzin 2009,
Mortara et.al. 2009, Schreyogg and Kliesch, 2002), and the ability to utilize
knowledge in the market (cf. Boscherini et al., 2009). In the literature this part of the
knowledge utilization is also described as 'realized absorptive capacity', “which
includes knowledge transformation and exploitation, encompasses deriving new
insights and consequences from the combination of existing and newly acquired
knowledge, and incorporating transformed knowledge into operations” (Zahra and
George, 2002, p. 190). The ability to transform and utilize knowledge in the
enterprise can be operationalized, for example, by observing the extent to which ex-
isting knowledge (including knowledge, which reached the company via a knowledge
acquisition process or exploration process) is actually incorporated in new products,
services or its underlying technologies, or was used to improve existing products,
services and technologies (e.g. the number of own patents as a basis for the com-
pany’s product portfolio).
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Ability for Inside-Out Collaboration: Inside-out collaboration is about a company
utilizing its knowledge externally, that is not used for its own market-based purposes
(cf. Kutvonen, 2009; Kutvonen and Torkkeli, 2008; Hafkesbrink and Schroll, 2010a;
Escher 2005; Gassmann and Enkel, 2004; Lichtenthaler, 2007), and establishing
communication and working relationships with corresponding market partners. This
kind of ‘downstream or outbound utilization’ is usually production and marketing-
oriented and addressed to as the ‘exploitation of explicit knowledge’ (cf. Hess and
Rothaermel, 2008). The ability for inside-out collaboration can be operationalized by,
for example, the number of licenses sold, or the number and quality of exploitation
alliances with third parties.

Routinization capability: In evolutionary economics routines are outlined as
"repetitive patterns of activity" (Nelson and Winter, 1982, p. 97). Routines are
ascribed a complexity reducing effect and, as a result, a decline in transaction costs
leading to more efficiency. The actors in an organization take pressure off themselves
by using routines instead of having ongoing search and decision problems. Routines
are so-called 'first-order' capabilities in organizations (cf. Collis, 1994) that represent
the operational core of the organization (e.g. production processes, marketing, sales).
For innovation processes routines are — in the right measure — not counterproductive
per se, they just must not grow disproportionally otherwise they will handicap the
search for the new, and decrease the ability to manage the unexpected (cf. Bessant et
al., 2010, p. 4). Thus, Comacchio/Bonesso (2011) present empirical findings on the
routinization of the absorptive capacity of organizations showing that also for
exploratory phases of innovation as part of the identification and assimilation of new
knowledge certain routinized action sequences are beneficial (e.g. formalized trend
monitoring activities), in order to survey new discoveries with implications for the
company and to keep records for others to understand. Routinization capability is
often described as a dynamic first-order skill ('First-Order Dynamic Capability'; cf.
Zollo and Winter, 2002) that aims to improve the core processes of the organization
(incrementally). Routinization capabilities can thus be referred to as an organizational
competence for incrementally changing operational routines (cf. Konlechner and
Giittel, 2010). They prepare the way for organizational learning and improve
efficiency and effectiveness by accumulating the general adaptability of the
organization (cf. Marino, 2011). Routinization capability can be operationalized, for
example, by the ability to apply methods of process and project management and by
their impacts on organizational reflexivity (cf. Moldaschl, 2010).

Imitation/replication capability: Imitation and replication are important processes
for the utilization, or renewed utilization, of knowledge in organizations. Imitation
aims for the acquisition of external knowledge; replication on the other hand, aims for
the re-use of the organization’s own internal knowledge (cf. Konlechner and Giittel,
2010, p. 32). The starting assumption is that routines that are used successfully in
certain organizational units and that are implemented in other organizational units
with a similar or identical context are equally successful (cf. Kaluza and Blecker,
2005; Winter, 1995). "Replication is about leveraging knowledge and is successful
when ,broadly equivalent’ outcomes are realized by ‘similar means’ (Baden-Fuller
and Winter, 2005, p. 8 quoted by Konlechner and Giittel, 2010, p. 32). Replication
strategies became known especially through franchise models (the so-called
McDonald's approach). Organizational imitation and replication capabilities can be
operationalized with the help of indicators like “quality of knowledge codification”
and “quality of knowledge transfer”, i.e. by an assessment of how existing (external
or internal) directly applicable knowledge will be usable codified and documented for
third parties e.g. through the use of templates (cf. Nelson and Winter, 1982), and how
this knowledge gets to the user.

Efficiency: the term efficiency describes the operational performance of an organi-
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zation as a ratio of output and input (cf. Hafkesbrink, 1986, p. 45 f.) (“doing things
right”). For the organizational dimensions of the ambidexterity model different sub-
efficiencies can be determined, e.g. for specialization, the ‘economies of scale’
(specialization advantage); for coordination, the ‘achieved performance in
synchronization of a process based on the division of labor in relation to the
transaction costs of coordination’; for formalization, the ‘benefits compared to the
cost of written rules’; for decentralization, the ‘comparison of decisions (quantity and
quality) and spent transaction costs’, etc.

4.2 Organizational Antecedents for Ambidexterity in Open Innovation.

Now, as organizational competencies for resources exploration and exploitation have
been described, we will now turn to their organizational antecedents. There is a large
body of literature on these organizational antecedents often describing ambivalent
results of the moderating effects on resources exploration and exploitation, comprised
in fig. 6:
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Fig. 6. Moderating effects of organizational antecedents on resource exploration and

exploitation

We do not go into any detail of this matrix because it is beyond the scope of this
paper (for more detailed results see Hafkesbrink et al., 2013). As a kind of summary
the following brief headwords may be sufficient:

The likelihood of exploration decreases with the organization’s knowledge
specialization, while it increases the returns to exploitation and thus induces a
commitment to it (cf. Dimov and Martin de Holan, 2005).

Coordination instruments aimed at self-determination do not support all phases of
exploration equally. To identify knowledge and to support management in
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collaboration with third parties in (open) innovation processes, technocratic
coordination instruments are well suited. On the other hand, institutionalized forms of
co-ordination are more conducive for exploitation activities (cf. Zahra and George,
2002; Szulanski and Jensen, 2006, 2008; Konlechner and Giittel, 2010).

According to Jansen et al. (2006), formalization does not decrease a business unit’s
exploratory innovation, but positively influences exploitation. The reason that
formalization negatively correlates with exploration may be that the search for other
than already-known solutions may be inhibited (cf. Weick, 1979).

For the impacts of centralization on exploration, there is evidence that a high
centralization negatively moderates the explorative performance of an organization
unit, and vice versa organizations high in power distance will generate high
exploitative innovation (cf. Tsai, 2002). Furthermore, bottom-up knowledge and
horizontal inflows of a manager will be positively related to the extent to which this
individual engages in exploration activities, while top-down knowledge inflows of a
manager will be positively related to the extent to which he or she engages in
exploitation activities (cf. Jansen et al., 2006; Bledow et al., 2009; Mom et al., 2007).

In general, a transparent and open organization culture supports processes of resource
exploration, while closed corporate cultures are especially conducive to routinization
and replication (cf. McCarthy and Gordon, 2011; Jaworski and Kohli, 1993;
Atuahene-Gima 2003; McFadyen and Cannella, 2004; Subramaniam and Youndt,
2005).

The debate on leadership styles mostly centers around the dichotomy of
transformational and transactional leadership. Thus transactional leadership behavior
is supposed to have a negative relationship with exploratory innovation, but a positive
relationship with exploitation processes. Transformational leadership will be highly
related to exploratory innovation when the organization's environment is perceived as
dynamic; conversely transformational leadership will be minimally related to
exploratory innovation when the organization's environment is perceived as stable,
and vice versa. Here transactional leadership is applied (cf. He and Wong, 2004;
Simsek 2009; Panday and Sharma, 2009; Jansen et al., 2009; Sosik et al., 1997).

For the OI discussion, a transformation of these findings to concrete organizational
design measures is necessary that enables opening up the organization and the
mindset of the people within the organization. The following table comprises a
selection of these organizational design measures and their instrumental origins (as a
combination of distinctive organizational antecedents):

http://www.open-jim.org 21



Journal of Innovation Management Haftkesbrink, Schroll
JIM 2, 1 (2014) 9-46

Table 1. Exemplary organizational design measures and their instrumental origins
(organizational antecedents) to cope with the challenges of OI

Organizational Antecedents
e
2
= 8
o
slcls|s|S|&
] K] = = 2 o
N ® S S ® =
. - . = < = = n 2]
Organizational Design Measures 8 S ] © = o
. I E| £ s | 3 Source
towards Open Innovation 2| 3 5 S | g
[7) O L O ] -
Cross-funktional Teams X | X X Lovelace/Shapiro/Weingart
Fluide project structures as knowledge X Hobus/Busch 2011, S. 191
Diversity to enhance different X X |Bledow et.al. 2009, S. 14
Development of slack resources X |Stein/Klein 2010, S. 59-79
induced disorders, to break-up routines X |Brunneret.al. 2009
Garbage Cans X Cohen/March/Olsen 1972
Job Enrichment and Job Rotation X X X Adler/Goldoftas/Levine 1999
Decentralized Structures X Tushman/O’Reilly
Shared Visions X X |Bartlett/Ghoshal 1989
Learnoriented organization culture X X Birkinshaw/Gibson 2004
Dual Structures X X Ducan 1976; Simsek 2009
Semi-/Quasi-Strucktures to promote X X Jelinek/Schoonhoven 1993
Coexistence of Authority and Democracy, .
Disciplin and Empowerment, X X Lewis 2000
Bridging ties to cross structural holes
g' & A : . X X Tiwana 2008
creating the potential for innovation.

Thus, looking again on fig. 4, we now shared our view on the organizational
antecedents for ambidexterity, especially how they are moderating distinct
exploration and exploitation competencies in the OI process. We learned that there
are - no wonder — different impacts of organizational design measures on the
ambidextrous performance in exploration and exploitation of resources.

Now we are going to enter more or less virgin soil as we ask the question: what is the
significance of individual competencies in OI and how are individual competencies to
be differentiated in the OI process with respect to resources exploration and resources
exploitation?

4.3 Individual Competencies for Ambidexterity in OI

The link between individual competence development and resources exploration or
exploitation is still widely neglected. In the Anglo-American literature some research
contributions can be found on the subject of “individual ambidextrous competences”
in the background of the discussion about "contextual ambidexterity" (cf. Gibson and
Birkinshaw, 2004). These contributions follow the recognition that ambidexterity is at
least based on decisions and behavioral arrangements of executives and employees:
“Although ambidexterity is a characteristic of a business unit as a whole, it manifests
itself in the specific actions of individuals throughout the organization” (ibid, p. 211).

In the debate on individual competencies two fundamentally different work situations
have to be distinguished (cf. Erpenbeck and von Rosenstiel, 2003). (1) On the
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exploration side, it is about divergent self-organized processes with creative, partially
or totally open goal attainment situations that often require a deviation from known
patterns of action (cf. Wang and Rafiq, 2009). Here skills are required that help to
enhance variety and effectiveness (“doing the right things”). (2) On the exploitation
side, it is about convergent requirement-driven processes, i.e. to meet external
requirements in much more familiar, experience-based situations, where it makes
sense to build skills that reduce variety and support efficiency orientation.

The core challenges in exploration and exploitation to cope with in OI are displayed
in the figure 7. In that sense individual competencies to cope with ambidextrous
challenges of resources exploration and exploitation need to develop both:

* combinative and focussing skills in the area of professional competencies

* complexity management and variety reduction skills in the area of methodic
competencies

*  cooperation and hierarchical skills in the area of social competencies
¢ self-reflective and authority skills in the area of personal competencies:

Resources-Exploration Resources-Exploitation

[ 1<)
j=2) e}
2 o
E 3
2 <
X s
-.5 o
5 S =
S 2 =
5| = - S
E|S Els|2]8
2 ls |2 o & |2 =
< | 5= |2 s |5 || o
2|13 | el 8 |al=
2ls|s |2 S |8|8 3
g = o © c = O 2
Q © Q| g o Q c | a
s|o(z2|18]|g T|1C s |2
= £ < c 13 =1 T 14 >
8 : Qe S 5] =% le) N c )
2|8 |[E|L2]|2 1 Managers NIl le)|s
'g i) g § ‘g - --E--I----------;cg“ g -§ E 5:::
=1 > © =
s |3 |A[E | 1 mployees c1 2|2 |E|S
T
Combination fprofessional Competencies | Focussing
t 1
Complexity Management 1 Methodic Competencies Yariety Reduction
, Lauy. , 7
Cooperation // Social Competencies / Hierarchy
y 2
7 4
Self-Reflection ,/ Personal Competencies " Authority

Fig. 7. Principal challenges of individual competencies to cope with in Exploration and
Exploitation

In the following sections, we will differentiate these individual competencies by using
the dimensions of professional, methodical, social and personal competencies (cf.
Hafkesbrink and Schroll 2010a) in order to establish a heuristically more enriched
system of hypotheses and to gain new insights into the relationship between
individual competencies and exploration/exploitation in OI.

Relevance of Professional Competencies in Exploration and Exploitation.

Professional competencies are those skills that help to cope with typical
occupational tasks and requirements based on a self-organized process, i.e. to
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creatively solve problems with specialist knowledge and to be able to classify
and meaningfully evaluate knowledge that is relevant for task fulfillment.
Professional competencies, and their appropriation, are subject to increasing
pressure for change, due to dynamic developments of technology, and the
general shift from a manufacturing towards a services and knowledge society.

Professional competencies are key features in the innovation process, thus also in OI.
In resources exploration, it is important to identify and translate new specialist
knowledge for the organization innovation process. There the focus is primarily on
the access to new knowledge, either in the form of trend reports and market studies
(explicit knowledge) or in the form of so-called ‘tacit knowledge' (cf.
Hess/Rothaermel 2008), bound to e.g. university research personnel. On the other
hand in resources exploitation it is about incrementally enriching existing knowledge
with experience along a chosen technology path, with the aim to optimize the
expertise based on the existing (business) processes.

On this background it seems reasonable that broad expertise is beneficial to the ex-
ploration process, as diverse knowledge for different domains and tasks is available
(cf. Schudy, 2010, p. 13). In contrast, specialized knowledge is more conducive for
exploitation processes because specialists dispose of a very deep knowledge in their
own field and can use it effectively to apply knowledge in more or less known
situations (ibid).

Professional competencies for knowledge exploration: New knowledge must be
interlinked with existing knowledge. Nonaka and Takeushi (1995) refer to this as
"combination". This combination works well, if the new knowledge is close to the al-
ready available knowledge. Diversified background knowledge is important because
this improves the chance to relate new information to already existing knowledge. At
the individual level competencies of how to combine new with existing knowledge
are discussed, and are defined as methodical skills, e.g. ‘gate-keeping' or 'boundary-
spanning' (cf. Ansett 2004), which is especially relevant for OI. The tasks are
knowledge identification (carrier, sources etc.), the translation of knowledge into a
language that is understood in the organization, and the transformation and
dissemination of knowledge in the organization for the purpose of exploitation etc.
(cf. Cohen and Levinthal, 1990; Van den Bosch et al., 1999; Kogut and Zander, 1992;
Eisenhardt and Martin, 2000; Klose, 2008; Meeus et al., 2011).

Professional competencies for knowledge exploitation: A high degree of
knowledge specialization may hinder intra-organizational transformation and the
diffusion of newly acquired knowledge to improve existing processes, because it
causes myopia and inertia as well as a 'Not-Invented-Here' syndrome (lock-in).

Professional competencies for Outside-In/Inside-Out collaboration: Specialized
expertise can effectively support processes of outside-in and inside-out collaboration
particularly when it comes to cooperation with external market partners of the same
professional domain. In cooperation with complementary market partners, too much
specialization may hinder cooperation due to communication problems.

Professional competencies for the management of change and routinization
processes: highly specialized expertise may prevent dynamic adjustment processes
because cognitive lock-in processes may appear with the effect of learning inertia,
learning trajectories, and the risk of core rigidities (cf. Holtmann, 2008; Leonard-
Barton, 1992). Specialized expertise, on the other hand, promotes the routinization of
processes and contributes generally to productivity and quality improvement.

Professional competencies for Invention/Implementation: Broad-based expertise
and trans-disciplinary thinking can promote radical innovation better than
specialization and mono-disciplinary thinking. Specialized expertise, on the other
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hand, facilitates imitation, replication and the implementation of existing solutions.

Professional competencies for Effectiveness and Efficiency orientation: Profes-
sional T-shaped skills, i.e. the combination of specialized and general knowledge (cf.
Karjalainen and Salimiki, 2008), improve the effectiveness of knowledge
identification and assimilation, as the possibility of combining new and existing
knowledge increases. Specialization in knowledge acquisition should also increase
efficiency in knowledge acquisition (cf. Hsu, 2009).

Relevance of Methodical Competencies in Exploration and Exploitation.

Methodical competencies are defined as skills to identify, procure, process, store and
use professional knowledge. They serve as a bridge in the innovation process: on the
exploration side, methodical skills have to bridge the process of knowledge identifi-
cation and knowledge acquisition in relation to external partners. In the transition
from exploration to exploitation methodical skills have to support the assimilation and
transformation of knowledge within the organization, i.e. the translation of existing
external knowledge to internally understandable knowledge (cf. ter Wal and Salter,
2011; Lane and Lubatkin, 1998).

Methodical competencies for knowledge exploration are those which are awarded
to gatekeeper and boundary spanners, i.e. to those innovation actors that dominate the
identification, assimilation and the transfer of new knowledge into the organization
(cf. Hess and Rothaermel, 2008; Rost et al., 2006). Such technological gatekeepers
often act as professional promoters, i.e. they promote interorganizational exchange of
object-specific expertise and make use of expertise as arguments against opponents.
Thus methodical skills for knowledge exploration should enable attention to be
focused on trends that increase inspiration in the innovation process, e.g. with
methods such as "cross-innovation" capabilities (cf. Steinle et al., 2009), trend
monitoring (cf. Hafkesbrink et al., 2010), and networking with diverse communities
of knowledge (cf. Evers and Hafkesbrink, 2010).

Methodical competencies also have to enable internal assimilation of new knowledge,
e.g. by applying methods of ‘idea banking’, the evaluation of feedback from after-
sales services, through idea visualization techniques, by methods of diachronic and
synchronic communication, the facilitation of ‘Team Enabling Spaces’, etc. (cf.
Commacchio and Bonesso, 2011). Thus methodical skills such as abstraction (e.g.
abstracting from individual case studies), analysis and planning (e.g. to be able to
interpret trends), decision-making and judgment (e.g. to evaluate the significance of a
trend for the company), the mastery of research techniques (e.g. to produce variety),
strategic thinking and acting (for the evaluation of action sequences) and well-
structured thinking (about the systematization of knowledge acquisition) are at the
center of knowledge exploration.

Methodical competencies for knowledge exploitation must support the usage of
knowledge with respect to customers and external exploitation partners. They must be
able to bring the knowledge internally to the right place, to apply knowledge in
products, services, or processes in the organization itself and to ensure secure pro-
tection against loss of knowledge. Hence, it is about the methodical support of hori-
zontal or vertical intra-organizational knowledge flows (cf. Xiong, 2011), for both
tacit and explicit knowledge. In intra-organizational knowledge transformation the
following play an important role: diplomatic skills (e.g. switching between R & D and
production and sales); capabilities to integrate opinions and media/presentation skills
(to ‘sell' new ideas within the organization); facilitation skills (e.g. to lead cross-
functional groups) and problem solving, project management and reorganization skills
play an important role.

Methodical competencies for Outside-In/Inside-Out Management must be able to
support cooperation with technology and market partners upstream (i.e. towards
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suppliers of knowledge, technologies, etc.) and downstream (i.e. towards exploitation
partners). Upstream cooperation is often about collaboration with universities, re-
search institutes or other technology suppliers, where it is mostly about the handling
of implicit knowledge (cf. Hess and Rothaermel, 2008, p. 5). In OI, the management
of ‘inbound processes’ for the absorption of available community knowledge is also
relevant (cf. Hafkesbrink and Schroll, 2010), as is technology-sourcing (cf. Van de
Vrande et.al., 2009), crowdsourcing and lead-user involvement (cf. Baldwin et al.,
2006). In contrast, downstream cooperation is primarily concerned with the
exploitation of the organizations own explicit knowledge, which is passed on to
external partners via licensing or other exploitation rights (cf. Teece, 1992).
Methodical skills for the Inside-Out management have to support the following tasks
in the so called ‘Outbound Process’ (cf. Savitskaya and Torkkeli, 2009; Lichtenthaler,
2008): planning of exploitation opportunities; identification of the technology
environment of the company and of exploitation partners; negotiation of collective
partnerships and cooperation agreements; implementation of technology transfer
(patent licensing, copyright transfer, joint ventures, etc.); and controlling the contract
situation.

These tasks can be supported by specific methodical skills that - apart from profes-
sional expertise to evaluate technologies — may enable the inbound and outbound
process effectively, e.g. analysis and planning skills (preparation of Make-/Buy- or
Keep/Sell- decisions), diplomatic skills (in negotiations with external partners in the
market place), ability to judge and decide (e.g. in Make-/Buy- or Keep/Sell-
decisions), networking skills (for the establishment and maintenance of a network of
partners in technology purchase or technology marketing), project management skills
(for the implementation of Inbound-/Outbound projects), research techniques (for
obtaining market information), strategic thinking and acting (for the impact
evaluation of Inbound-/Outbound projects).

Methodical competencies for change management should enable a change agent to
prepare and perform dynamic adjustments of the organizational structure, organi-
zational culture and management strategy. The objective of change management is the
creation, expansion or modification of the organizations resource base (cf. Hess and
Rothaermel, 2008, p. 1). According to Lewin (1948), change processes occur in three
stages: Unfreezing - Changing/Moving — Re-Freezing/Keep Moving. These phases
are influenced by two organizational context factors, namely 'drivers’ (impelling
forces) and ‘restraining forces' (preventing forces). During ‘Unfreezing', existing
organizational structures or cultures have to be thawed, employees have to be
convinced of the necessity of change, etc. Here it is important to strengthen the
drivers for change - e.g. through the implementation of specific incentive schemes
and forms of participation — in order to overcome barriers. During 'Changing/Moving'
processes and structures have to be reorganized and re-institutionalized on a level
higher ('Refreezing'). To this end, different methodical skills are important especially
to handle increased variety in change processes such as abstraction and judgment
capabilities (for the promotion of rational insight), change management competencies
(for the change agent), ability to integrate opinions (to promote decision-making in
team structures), moderation-/mediation competencies throughout the change process
(for conflict resolution).

‘Refreezing’ means at the same time the institutionalization of new rules and the set-
ting up of routines, for the developed, maintained altered state organization, at least
temporarily (until a new cause for organizational change) is stabilized. For,
'Refreezing', the following methods can be effective skills to routinization, allowing
the stabilization of the new state (or the new regime), e.g. abstraction and modeling
capabilities (to control rule development and for the design of routines), analysis and
planning skills (fitting of the routines in the organizational processes and structures),

http://www.open-jim.org 26



Journal of Innovation Management Haftkesbrink, Schroll
JIM 2, 1 (2014) 9-46

change management competencies (for the change agent), problem solving and well-
structured thinking (in terms of the institutionalization of new processes and
structures), project management skills (to control organizational development
projects). Methodical competencies for routinization must therefore be aimed at the
promotion of experiential learning in the new regime, on binding the knowledge in
form of routines in the organization and in business processes, and in assisting
production focus and goal achievement (efficiency targets) (Bledow et al., 2009, p. 9).
Thus they should be directed towards decreasing variety.

Methodical competencies for Inventions/Implementation: Invention is at the core
of exploration processes. It requires creative skills that lead to inventions or generally
to new problem-solving potential (cf. Middendorf, 1981). It belongs to the so-called
"fuzzy front-end activities" in the innovation process, where initial individual or
group-based learning processes take place (cf. Val-Jauregi, 2006; Stevens and
Soparnot, 2007). Methodically it is about supporting the processes of discovery, idea
generation, idea evaluation and concept definition, which may, in the end, lead to an
invention (cf. Cooper and Kleinschmidt, 1995). In times of increasingly OI, also
issues of co-ideation and co-creation (cf. Hafkesbrink and Schroll 2010a) are also
discussed, i.e. the concerted creation of new ideas and problem solving potentials
together with external innovation partners. Methodical skills for fuzzy front end
activities must support the management of a non-sequential process because invention
processes are often interactive, iterative and dynamic. The methodical tools to aid the
process of idea generation (thus increasing variety) include e.g. ‘Six Thinking Hats’
(cf. de Bono, 1990) or development tools such as ‘House of Quality' (cf. Akao and
Mazur, 2003).

Besides methodical skills such as: abstraction skills (e.g. progressive abstraction as a
creativity technique; Schlicksupp, 1999), analysis and planning skills (for structuring
invention processes), ability to judge and decide (for support during evaluation
processes), R&D project management skills (for project management), process
management skills (e.g. business process re-engineering), particular social-
communicative skills are relevant because of the strong interaction processes as well
as the specific personal skills required. The latter three methods are also the core
competencies in supporting intra-organizational implementation e.g. of NPD-
processes (NPD = New Product Development) that are based on the ideas and
concepts in the exploration phase. Here, of course, in an industrial context the
boundaries between professional and methodical competencies are fluent, since for
many professional NPD processes manifold professional and methodical skills are
needed (cf. Steiner, 2006).

Methodical competencies for effectiveness/efficiency orientation: An appropriate,
i.e. problem-oriented use of methodical skills can eventually improve both the
effectiveness of exploration as well as the efficiency of exploitation. More ‘organic’
methodical competencies (e.g. abstraction skills) play a greater role in exploration,
whilst more ‘mechanistic’ methodical skills (e.g. process management competence)
play a greater role in exploitation phases. Overall, we can say that methodical
competencies for variety enhancement (e.g. abstraction skills, mastery of different
learning techniques, multitasking, mastery of research techniques) fundamentally
support processes of exploration, as they are likely to generate new expertise to the
organization, as well as enabling the transition to a new technology path or business
model. By contrast, methodical competencies to support experiential learning (e.g.,
coaching, ability to integrate opinions, modeling skills, structured thinking) rather
support processes of exploitation (in the sense of decreasing variety), as incremental
improvements of existing processes, products, etc. on the existing technology path or
business model are reached.
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Relevance of Social Competencies in Exploration and Exploitation.

Social competencies play a supporting role in all stages of the OI exploration and ex-
ploitation process, as all related transactions require social-communicative interac-
tions. But social skills on their own do not enable either the generation of new infor-
mation and solutions (cf. Kauffeld et al., 2002) or the exploitation of existing
knowledge. Instead, they only support the exchange of information, serve as the
mechanism to understand communication partners and should help to establish
necessary social relations that underlie the exploration and exploitation process.

Social competencies for knowledge exploration: Socio-communicative processes are
an integral part of knowledge acquisition, i.e. the identification of carriers and sources
of knowledge, and knowledge assimilation, the implementation of routines for
analyzing, processing, interpretation and understanding of information (cf. Flor et al.,
2011). In the phase of identification of sources of knowledge, important roles are
played by: communication skills and sociability; social networking skills to establish
and maintain channels of communication into knowledge communities (cf.
Hafkesbrink and Evers, 2010); trustworthiness (observance of values and principles,
i.e. integrity in dealing with other people) to prepare exchange processes and
negotiation situations with knowledge holders; and appreciation for the work of
others. Knowledge assimilation often also occurs frequently in teams within the
company. Here specific social skills (such as communication skills, presentation
skills, and the ability to reach consensus) are beneficial for work groups and their
specific modes of knowledge acquisition, since they facilitate the interaction and
interdependence of each member significantly (cf. Jurkowski and Hénze, 2010, pp.
234-237). Finally, the handling of information uncertainty or ambiguous information
(ambiguity tolerance) plays an important role in judgments as to whether such
information (e.g., a trend) is important for the company or not.

Social competencies for knowledge exploitation: social and communicative skills
are also a key enabling factor for the transformation and utilization of newly acquired
knowledge. Within the process of knowledge transformation, a common barrier is the
different language of R&D-, production- and marketing employees. Ideas, new prob-
lem solving capabilities, and new technologies are often not mediated in an intra-or-
ganizational way, as no ‘common code’ exists. The ability to build social relationship
structures helps to transform knowledge (cf. Jansen et al., 2006). In the process of
knowledge transformation employees must explicate their (tacit) knowledge. This is a
process that often involves face-to-face communication, and thus is the core of social
interaction ('socialization'). Therefore, the willingness and ability to transfer
knowledge is required (cf. Nonaka and Takeushi, 1995). In the process of knowledge
transformation and recovery, actors ‘sell’ their ideas often internally, partly against
the resistance of risk-averse managers (cf. ter Wal and Salter, 2011) which, in
addition to communicative abilities, also requires a certain degree of persuasion and
enthusiasm or assertiveness.

Social competencies for outside-in and inside-out collaboration: Inbound and
outbound processes not only include preparatory (e.g. planning of procurement or
exploitation options) and subsequent assessment (e.g. controlling of contracts), but
also various interactive stages, in which it involves the identification of and
communication of technology partners or suppliers. In this domain, different media,
stakeholders and communication channels such as journals, patents, websites, exhibi-
tions, technology brokers, networks, etc. play an important role (cf. Kutvonen and
Torkkeli, 2008).

In many of the related transaction processes, both explicit and implicit knowledge
play an important role. Thus, in addition to essential methodical skills, social and
communicative skills become relevant in outbound and inbound processes, as tacit
knowledge usually is transmitted only by face-to-face communication. These include
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discourse-/mediation-/negotiation abilities (e.g. for negotiation with external with
external partners), ability to manage conflicts, to take criticism, to reach consensus
(e.g. for the proper management of knowledge inflows and outflows in cooperative
networks), ability to bring about a balance of interests (e.g. to balance exploration and
exploitation networks), assertiveness (e.g. in negotiation phases), social networking
skills (e.g. to support networking tasks), persuasive and inspirational abilities (e.g. in
negotiation phases), trustworthiness and appreciation (e.g. to stabilize cooperative
networks).

Social competencies in change management and routinization processes: Looking
at change management, social skills are needed to implement a participatory approach
in change processes. Here a variety of interaction and communication processes is
needed to remove barriers for employees, not only to prevent them from being
concerned, but also to involve them as stakeholders, so that they can jointly develop
solutions for organizational and personal adjustment problems. This includes the
following competencies: discourse-/mediation-/negotiation abilities (the core
individual competence in organizational development processes), ability to manage
conflicts, to take criticism, to reach consensus (e.g. to conduct and lead workgroups),
ability to bring about a balance of interests (e.g. to conciliate interests of leadership
and employees), assertiveness (e.g. to stabilize and substantiate decisions), empathy
(e.g. to understand behavioral patterns of employees), ability to develop a common
sense of responsibility (the core of leadership capabilities), ability to strengthen
cohesion in a team (integration) (one of the core competences in OD-projects), ability
to motivate (for organizational change), trustworthiness and appreciation (the basis
for successful OD-projects).

Social competencies for invention and implementation: In highly exploratory pro-
cesses, such as in NPD, an innovation-friendly communication culture has to be
created that stimulates interaction and communication processes between the parties
from the perspective of the organization. This is essential as a framework. Such
dialogue cultures are often undirected, are based on ad-hoc interactions and use
multiple channels and media. To support these processes, the following social com-
petencies are relevant (in addition to the already described methodical skills):
ambiguity tolerance (for dealing with ambiguous information in a team), willingness
and ability to transfer knowledge (in processes of knowledge absorption), ability to
manage conflicts, to take criticism, to reach consensus, ability to balance different
interests (e.g. to resolve conflicts in a product development team), communication
skills (to promote a culture of dialogue), cooperation and team integration skills (e.g.
integration into a development team), ability to motivate (Ability to motivate team
members and enthusiastic about your ideas), appreciation (for the work of team
members).

As part of the implementation processes, social and communicative skills must sup-
port experiential learning experiences for the deepening of professional knowledge.
The aim is, to continuously improve routine exploitation processes (e.g. production,
service delivery, quality assurance, distribution, etc.) by improving team performance.
For that the following social skills are required: assertiveness (an opinion in the team
can enforce and ensuring social acceptance), ability to create a common sense of
responsibility (important for a group result in routine processes), ability to promote
integration and cohesion in a team (the core competence for team management),
collegiality (to promote team cohesion), communication skills (especially in general
communication), cooperation and team integration skills (ability to integrate into a
team), loyalty (to promote team cohesion)

Social competencies to promote effectiveness and efficiency orientation: while in
the domain of methodical skills a classification based on organic and mechanistic
species is still possible, it is difficult to advance such a classification for social skills.
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Many of the aforementioned social skills are likely to focus on effectiveness ("doing
the right things"), and may be even beneficial to improve efficiency ("doing things
right"). Social skills, in particular those to support exploratory activities (i.e. skills
that are more variety enhancing), are supposed to promote effectiveness by directing
social interactions towards discovery contexts, flexibility, re-orientation, learning,
creativity, etc. Social skills that particularly support exploitative activities (i.e. skills
that are more inclusive and narrowing) are likely to affect efficiency because they are
more directed towards discipline, cohesion, security, routines, etc. and thus may be
characterized as narrowing variety.

Relevance of personal competencies in exploration and exploitation.

Personal competencies reflect the personality of active players. This competence
dimension is the basis for the acquisition of social-communicative, methodological
and technical/professional skills. Here an unambiguous assignment of dedicated per-
sonal skills to the phases of exploration and exploitation is difficult. Therefore the fol-
lowing comments are rather cursory. The tendency is that: for exploration activities
such personal skills are asked for that put the actor into a learning mode to capture
new knowledge. For exploitation activities, such personal skills are conducive to sup-
port the application of knowledge in the context of a known issue.

Studies on the competence of innovation staff in knowledge exploration and inven-
tion (cf. Kaltenegger, 2008) highlight the following personal skills:

* Creativity, initiative, commitment, curiosity, flexibility, frustration tolerance,
value orientation, spontaneity, and discipline in the implementation (ibid, p.
109),

*  Self-reflection, openness to experience (e.g. active imagination, independent
thinking, curiosity) (cf. Barrick and Mount, 1991; Costa and McCrae, 1992),

* Aesthetic appreciation, varied interests, appeal through complexity, high en-
ergy, independent judgment, autonomy, intuition, self-confidence, conflict
resolution, etc. (cf. Barron and Harrington, 1981; Comacchio and Bonesso,
2011, p.5).

During phases of knowledge exploitation and implementation, the share of crea-
tivity, personality, and variety enhancing personal competencies may be lower, since
such personal competences are in demand that focus on routines, such as authority,
assertiveness/persistence/persistence, patience, strength of character (advocacy of
beliefs), ambition, accuracy, punctuality, diligence, execution, and reliability.

In inbound and outbound processes, besides comprehension and creativity (as for
the evaluation of technology potentials), — personal competencies — such as authority,
assertive/confident demeanor, entrepreneurial thinking and action — are required to
support negotiation situations.

In change management processes personal skills are required such as stress re-
sistance (to cope for the initial shock of change), frustration tolerance (for dealing
with spontaneous rejection), comprehension to promote rational insight (to internalize
and integrate the new knowledge (knowledge), openness and emotional stability (for
acceptance of change), and willingness for training (to adapt to changing situations).
When routinization and institutionalization of the changes are carried out, other per-
sonal competencies to narrow variety play an important role, e.g. authority, asser-
tiveness/persistence/persistence, patience, strength of character (advocacy of beliefs),
ambition, accuracy, punctuality, diligence, execution.

Finally, effectiveness should turn out more likely as a result of variety enhancing and
efficiency — again with variety reducing personal skills.
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Résumé on Individual Competencies for Exploration and Exploitation

We can now summarize the previously described empirical findings and hypotheses.
For individual competencies that support exploration activities, attributes are needed
that are directed at:

* combining and expanding knowledge (professional skills),

* coping with complexity in the context of variety enhancement (methodical
skills),

*  cooperation in the framework of interaction relationships (social skills)
¢ self-reflection in a personal action routines (personal skills).

For individual competencies that shall support exploitation activities, attributes
should focus on

* knowledge concentration (professional skills),

* simplification and variety narrowing (methodical skills),

* hierarchy for control of work processes (social skills) and

*  authority in the implementation of personal action (personal skills).

Innovation actors must deal regularly with the inherent tensions between these
properties, especially in OI processes. The question is, if ambidextrous skills are
available that resolve these tensions, or at least pair together those complementary
skills which are able to reduce the tensions and make them manageable.

We can now introduce the following arguments for individual exploration and
exploitation, as well as for individual ambidextrous competencies:

Individual Exploration Competencies

* In exploration phases it is indispensable to add new professional knowledge
to existing knowledge. The more professional knowledge exists within the
firm, the more opportunities for combining old and new knowledge are
available (cf. Ericsson, 2007). In combining knowledge domains new
competencies emerge that represent converging technology domains etc. (cf.
Hafkesbrink and Schroll, 2010). Consequently, if a technology path will be
changed, existing knowledge may become obsolete, and it has to be
unlearned (cf. Cegarra-Navarro et al., 2011; Mikitalo-Keinonen and
Arenius, 2010; Cepeda-Carrién et al., 2009), as otherwise it may lead to a
cognitive lock-in in the innovation process. “Unlearning can be understood
as a context where employees can change their habits and routines and forget
old knowledge, and substitute new habits and knowledge, as part of a major
process or which might be described as learning” (Cepeda-Carrién et al.,
2009, p. 3).

* The process of professional knowledge generation in exploration phases is
supported by methodical, social and personal competences (interdisciplinary
competencies) enabling the process of learning. Hence preconditions must be
fulfilled so that knowledge can be identified and assimilated (e.g. by
applying specific learning methods) and that implicit knowledge is shared.
Thus personal competencies are essential for initiating knowledge sharing
and accumulation.

Individual Exploitation Competencies
* In the case of exploitation, existing knowledge is improved incrementally,
especially by experience accumulation, i.e. the application of existing

knowledge within a specific work context, in the framework, for example, of
a production process.
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¢ Experience based learning takes place alongside established technology
paths, i.e. on the basis of an existing production process or product.

* Methodical, social and personal competencies (interdisciplinary
competencies) support improvements in experience based learning on the
existing technology paths. Methodical competencies enable experience based
learning with the aim of incrementally improving existing processes.
Specific social competencies are needed to strengthen discipline in a team.
Personal competencies, such as authority, lead to a sustainable efficiency
orientation.

Individual interdisciplinary ambidextrous competencies

The question now arises, as to whether there are individual interdisciplinary compe-
tences that equally support exploration and exploitation? These may be defined as
‘ambidextrous’ competences. The literature review so far encourages the idea of such
ambidextrous skills.

However, our thoughts on such ambidextrous individual competences go a step fur-
ther, since it may be necessary to be equipped with individual ambidextrous meta-
skills especially to manage the tensions or convergence processes that exist between
exploration and exploitation such as:

* Ambidextrous methodical competencies need to support the emergence of
professional knowledge for exploration and exploitation processes at the
same time, e.g. knowledge brokerage, topsy-turvy-thinking, multi-tasking,
dialectic thinking, etc.

*  Ambidextrous social competencies should at the same time enable and sup-
port social integration and discipline (cf. Gibson and Birkinshaw, 2004), e.g.
diplomatic and rhetorical capabilities, tolerance to ambiguity, mediation
capabilities, etc.

*  Ambidextrous personal competencies need to provide the ground for the de-
velopment of social and methodic competences, e.g. capability to combine
alternative logics, emotional ambivalence, capability to think outside the
box, etc.

In addition there may exist professional ambidextrous competences — which we call
Professional Hybrid Competencies — because they do not serve exploration and ex-
ploitation equally, but emerge as a result of technology convergence, etc. In a dy-
namic and converging technology environment, professional skills from multiple
sources and disciplines must to be combined in one individual or must be divided
amongst a team considering a specific work or task division. This depends on the
lifecycle of knowledge to be integrated, on the availability of specialists in that area,
on the size of the firm, and on the phase of the innovation process (cf. Hafkesbrink et
al.,2013).

On this basis Professional Hybrid Competencies emerge which may be displayed as
‘T-shaped Skills® (cf. Karjalainen and Salimé&ki, 2008; Oskam, 2009) providing the
ground for establishing core competencies within the innovation process. Such T-
Shaped Skills are dependent on the convergence of technologies (e.g. mechatronic
engineer, video-journalist, bio-informatician etc.).

Table 2 defines selected individual ambidextrous interdisciplinary competencies and
provides references from the literature.

Table 2. Examples of individual interdisciplinary ambidextrous competencies (own
compilation)

Competence-Item Commentary Source
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Dialectic thinking/trade-
off- or synthesis thinking

"There is more than one truth*

Forster et al. (2003);
Bledow et.al. (2009)

Emotional ambivalence Simultaneous presence of negative Fong (2006)
and positive emotions
Knowledge brokerage Integration and meshing up of know- | Hobus and Busch
ledge from separate sources (2011)
Topsy-turvy-thinking Turn everything upside down Gibson and
Birkinshaw (2004)

Paradoxical cognition

Openness against strategic
contradictions

Smith and Tushman
(2005)

Strategic entrepreneurial
thinking and action

Management-Competencies between
emergence and planning

Lewis et al. (2002)

Capability to lead
discourses, diplomatic
capability

Moderation of conflicts in cross-
functional teams

Lovelace et al. (2001)

Hybridization of
alternative logics

Connecting multiple institutional re-
sponses as a reaction to change

Perkmann et al.
(2011)

Lateral thinking

Substantial part of ambidextrous
thinking (left mode of brain = rational
thinking, right mode = creative
thinking)

De Bono (1990);
Faste (1994)

Ambiguity tolerance

Requisite variety, capability of
perspective-taking and interpretive
skills are factors leading to generate
useful ambiguity, while analytic skills
are required to reduce ambiguity

Brun (2011);
Jansen et al. (2009)

Multitasking

Fulfilling multiple roles within a
certain time frame

Mom et al. (2009)

Integration of opinions

Learning and achieving convergence
through conversation among members

Berson et.al. (2006);
Lubatkin et.al. (2006)

Rhetoric Capabilities

Applying e.g. Mission Statements to
give orientation to employees for a
common philosophy

McCarthy and
Gordon (2011);
O’Reilly and
Tushmann (2004)

Based on our analysis, table 3 displays the relevant methodical, social and personal
competencies along the dichotomic axes of exploration and exploitation:

* To accomplish the day-to-day work and innovation tasks certain constitutive
interdisciplinary competencies must exist, such as patience, stress-resistance,
self-confidence, emotional stability, etc. These competencies provide the
basic enabling levers for acquiring social and methodical competences for
exploration and exploitation (Quadrant I).

* Interdisciplinary exploitation competencies (1st order competencies) serve as
a lever to reduce variances with the aim of best possible exploiting existing
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professional knowledge. These are e.g. process management skills, time
management skills, adaptive learning skills, timeliness, diligence etc. They
provide the ground for incremental improvements of existing processes and
for routinizing business models (Quadrant II). Interdisciplinary exploration
competencies (1st order competencies) serve as a lever to enhance variances
with the aim of exploring new potentials and professional competences.
These are e.g. creativity, openness, generative learning, transformational
leadership, reorganization capabilities, etc. They serve as a basis for (radical)
innovation processes (Quadrant III).

* Ambidextrous interdisciplinary competences (2nd order (meta-) compe-
tences) serve as a lever to solve role conflicts in balancing exploration and
exploitation processes. These are e.g. dialectic (relativistic) thinking/trade-
off- or synthesis thinking, emotional ambivalence, knowledge brokerage,
topsy-turvy-thinking, paradoxical cognition etc. (Quadrant IV).

We assume for all individual interdisciplinary competencies that the development re-
quirements of these competencies do not alter significantly as the size of the organi-
zation changes, but we consider — as a result of SME scarce resources — that SME
managers and employees have to play more complex hybrid or ambidextrous roles in
day-to-day business and in innovation as compared to large companies (cf.
Hafkesbrink et al., 2013).
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Table 3. Individual interdisciplinary and ambidextrous competencies (own compilation)
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4. Summary and Outlook

In this paper we developed a new link between the well known OI- and a new
Ambidexterity model that provides a heuristically rich access to the challenge of
deriving competencies dimensions, categories and indicators to describe the complex
skills needed for the entire OI process.

In our conceptual framework we presented 5 dimensions of organizational
competencies, recurring on the ambidexterity view of exploration and exploitation
activities in the OI process:

m Exploration Exploitation

Knowledge management/ | Identification/assimilation Transfer/valorization of

-absorption of knowledge knowledge

Collaboration with Outside-In collaboration Inside-Out collaboration

external partners capability capability

Stability/ organizational Dynamicadaptability Routinization

learning

Innovation process Inventive capability Imitation/ replication
capability

Performance Effectiveness Efficiency

Fig. 8. Organizational Competencies for OI derived from the Ambidexterity Model

Thus, on the organizational level, core organizational competencies should be
available to balance the different tensions between exploration and exploitation of
resources. We learned that specific explorative competences are needed in OI
processes as opposed to normal (incremental and/or closed) innovation processes.
From an intensive literature review we learned that the modes of resources
exploration and exploitation, as the basic phases of any innovation process, are
moderated by a specific shape of organizational antecedents (i.e. specialization,
coordination, etc.) that play an important role in moderating the performance of
organizational competences. We presented an OI Audit that refers to these
organizational competencies and antecedents by operationalizing more in detail the
particular items displayed in fig. 8.

In addition, as being a central element of the ambidexterity model, we learned about
the moderating effects of individual competences on resources exploration and
exploitation in the innovation process. We presented a conceptual framework to
define relevant professional, methodic, social and personal competencies for OI
processes following the analytical distinction between exploratory and exploitative
tasks for individual innovation actors.

From the description of these individual competencies we learned that there are rather
exploratory individual competencies that better fit with the challenges of exploration
and rather exploitative individual competencies that better fit with the challenges of
exploitation.

The material and the analytic framework presented in this paper may serve as a
template for:

* comprehensive empirical studies on industry needs for competencies
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development for OI by HEIs. For this purpose, it needs to be streamlined
into a manageable format that does not overstress industry in a questionnaire
survey;

* conducting more in-depth case studies on OI processes, as it delivers a rich
heuristic basis for interviews in the firms, joint research partner
organizations etc.

For both empirical tasks a specific research agenda has to be set up that also covers
the second order loops between organizational antecedents, their moderating effects
on individual competencies development and cumulating effects of individual and
team learning bottom-up to organizational learning and to organizational
competences.

Also for both empirical tasks, a differentiation between inter-organizational and intra-
organizational characteristics of organizational antecedents should be considered.

Finally we pointed out that — especially for SMEs in case a task division is not
appropriate due to the number of employees — there are complex challenges of
contextual ambidexterity in a sense that one individual actor has to perform different
roles in the innovation process that may cause conflicting demands etc. (see again
table 3).

Since this is definitely virgin soil, we hope that further research will gain new insights
in these relationships as they are of interest for both industry and HEIs in the area of
OI and Ambidexterity.
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Abstract. Successful innovation calls for both exploitation of existing
knowledge and exploration of new knowledge, or organizational ambidexterity,
but we still know little about how organizations manage innovation by
resolving the trade-off relationship between exploitation and exploration. We
aim to address this research gap by examining the relationship between an
organization’s degree of exploitation orientation and its subsequent degree of
organizational ambidexterity. We argue that organizations’ exploitation
orientation negatively influences subsequent achievement of organizational
ambidexterity because exploitation precludes subsequent exploration. However,
this trade-off relationship between prior exploitation and subsequent
exploration is attenuated when organizations are characterized by problemistic
search, deliberate learning, or by speciation. Accordingly, these organizations’
degree of exploitation orientation more positively influences subsequent
achievement of organizational ambidexterity. Our empirical analyses of 32
Japanese pharmaceutical firms’ new product developments over 1991 to 2000
support the argument. Our findings show that organizations may increase their
degree of organizational ambidexterity by resolving, rather than circumventing,
the trade-off relationship between exploitation and exploration, thereby
proposing an alternative explanation of ambidexterity antecedents.

Keywords. Innovation, knowledge management, new technology, business
management, pharmaceutical industry, research and development.

1. Introduction

One of the major challenges in innovation management is to exploit existing
knowledge at the same time exploring new knowledge, or to achieve organizational
ambidexterity (Andriopoulos and Lewis, 2009; Birkinshaw and Gupta, 2013; Duncan,
1976; Levinthal and March, 1993; Nosella, Cantarello and Filippini, 2012; O’Reilly
and Tushman, 2008; Turner, Swart and Maylor, 2013). If organizations only exploit
their existing knowledge, their products and services will quickly grow obsolete
(Benner and Tushman, 2002; Sgrensen and Stuart, 2000), and unprofitable. On the
contrary, excessive pursuit of exploration may endanger organizations’ reliability and
accountability (Glasmeier, 1991; Hannan and Freeman, 1984), because it often is very
difficult to appropriately manage risk and uncertainty associated with exploration.
Accordingly, organizational ambidexterity is an important enabler of innovation.

However, balancing exploitation and exploration is not easy, because exploitation
crowds out exploration (March, 1991). Accordingly, prior research tries to uncover
how organizations can circumvent such trade-off relationship between exploitation
and exploration (Nosella et al., 2012; Turner et al., 2013). For example,
entrepreneurial teams who explore new knowledge may be separated from the rest of
the organization that exploits existing knowledge (Tushman and O’Reilly, 1996).
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Alternatively, managers may grow unique organizational contexts that forces (as well
as encourages) organizational members to simultaneously pursue exploitation and
exploration vigorously (Gibson and Birkinshaw, 2004; Lubatkin, Simsek, Ling and
Veiga, 2006).

These works show that organizations may skillfully reduce the likelihood that the
trade-off relationship between exploitation and exploration disturbs organizations’
innovation initiatives. On the other hand, the possibility that organizations may
resolve (rather than circumvent) the latent antagonistic relationship between
exploitation and exploration is not addressed quite effectively. In this manuscript, we
aim to address this research gap by employing concepts originating from the
behavioral theory of the firm (Cyert and March, 1963), organizational learning theory
(Zollo and Singh, 2004; Zollo and Winter, 2002), as well as theory of technological
evolution (Adner and Levinthal, 2000; Cattani, 2006; Levinthal, 1998).

More specifically, we employ concepts originally established by the related, but
distinct theoretical disciplines to uncover boundary conditions under which the degree
to which an organization focuses on exploitation, or exploitation orientation, is less
negatively associated with subsequent degree of exploration, thereby increasing
subsequent degree of organizational ambidexterity. We argue that an organization’s
exploitation orientation is negatively associated with subsequent increases in its
degree of organizational ambidexterity. We also argue that this negative relationship
is attenuated when the organization is characterized by problemistic search, deliberate
learning, or by speciation. Our empirical analyses of 32 Japanese pharmaceutical
firms’ new product developments from 1991 to 2000 support our argument. With
these findings, we show the possibility of hitherto underexplored mechanisms in
which organizations increase subsequent degree of their organizational ambidexterity
by resolving an inherent trade-off relationship between exploitation and exploration.
Our argument employs behavioral theory of the firm, theory of organizational
learning, and the theory of technological evolution to uncover a dynamic process
through which organizations improve their innovation capacity.

2.  Theory and Hypothesis

2.1.  Exploitation orientation and organizational ambidexterity

In this manuscript, we rely on research conducted by March (1991) and a number of
other scholars (Benner and Tushman, 2002; Bierly and Chakrabarti, 1996; Crossan,
Lane and White, 1999; Katila and Ahuja, 2002; Puranam, Singh and Zollo, 2006;
Rosenkopf and Nerkar, 2001; Sgrensen and Stuart, 2000; Sidhu, Commandeur and
Volberda, 2007; Wu, 2012; Zhou and Wu, 2010) to define exploitation and
exploration as alternative modes of organizational learning underlying innovation
initiatives. More specifically, we define exploitation as the use and refinement of
existing knowledge within an organization’s internal domains. The term, exploration,
is used to describe the search for and pursuit of new knowledge within an
organization’s external domains. Accordingly, organizational ambidexterity (i.e., an
organizational capability to simultaneously pursue exploitation and exploration), can
be defined as an organization’s learning behaviors that are based on both existing and
novel knowledge (Birkinshaw and Gupta, 2013; Raisch and Birkinshaw, 2008).

One notable aspect of path-dependency (Arthur, 1988; David, 1985, 1990; Levitt and
March, 1988) with respect to organizational learning concerns the trade-off
relationship between exploitation and exploration. More specifically, most
organizations increase their degree of exploitation at the expense of exploration.
Exploitation crowds out subsequent exploration because an organization’s

http://creativecommons.org/licenses/by/3.0 48



Journal of Innovation Management Suzuki
JIM 2, 1 (2014) 47-68

exploitation of existing knowledge is a more certain source of organizational
competence (Levitt and March, 1988; Nelson and Winter, 1982; Teece, 1982). A
behavioral perspective posits that boundedly rational managers continue to exploit
their existing knowledge, thereby entrapping themselves in a local peak of their
performance landscape (Levinthal, 1997; Levitt and March, 1988). Consequently,
their organization avoids the exploration of new peaks because a move away from the
local peak causes a temporal performance decline.

An alternative explanation based on a structural or institutional perspective suggests
that stakeholders select exploitation-oriented organizations over exploration-oriented
ones. From the perspective of stakeholders, the former is more reliable and
accountable (Hannan and Freeman, 1984) because exploitation-oriented organizations
are characterized with the increasingly tighter coupling among an organization’s
“choices with respect to activities, policies, and organizational structures, capabilities,
and resources” (Siggelkow, 2001, p. 838). The stakeholders’ influence even forces an
organization to abandon seemingly attractive and promising new business
opportunities because these opportunities sometimes appear to be excessively
exploratory (Christensen and Bower, 1996; Glasmeier, 1991).

Therefore, we argue that organizations’ exploitation orientation negatively influences
subsequent achievement of organizational ambidexterity because exploitation-
oriented organizations grow more exploitation-oriented as they exploit their existing
knowledge. This greater increase in exploitation disturbs the balance between
exploitation and exploration, and decreases the degree of organizational
ambidexterity.

Hypothesis 1. The degree of an organization’s exploitation orientation
is negatively associated with its subsequent achievement of
organizational ambidexterity.

2.2.  Exploitation orientation and problemistic search

The foregoing discussion assumes that organizations are risk averse (March, 1991).
Consequently, they prefer exploitation to exploration because most incidents of
exploitation are successful in that anticipated consequences are achieved (Abernathy,
1978; Benner and Tushman, 2003; Holland, 1975; March, 1991; McGrath, 2001).
However, this may not necessarily be the case in an environment where competitive
requirements change quickly. For example, in a dynamically-changing and
competitive environment, knowledge that once enabled favorable performance
quickly grows obsolete (Sgrensen and Stuart, 2000; Stuart, 1999). As a result,
exploitation-oriented organizations may not be able to achieve their performance
aspirations. Organizations then initiate problemistic search (Ahuja, Lampert and
Tandon, 2014; Bromiley and Washburn, 2011; Cyert and March, 1963; Gaba and
Joseph, 2013; Levinthal and March, 1981; Wennberg and Holmquist, 2008) because
of this type of performance shortfall.

According to the behavioral theory of the firm (Cyert and March, 1963),
organizations initiate problemistic search, or “search that is stimulated by a problem
(usually a rather specific one) and is directed toward finding a solution to that
problem” (ibid., p.121), when they realize that existing solutions to their problems are
unsatisfactory. More formally restated, organizations employ problemistic search
when their performance fails to reach their aspiration level (Lant, 1992; Lant and
Montgomery, 1987; Shinkle, 2012). Organizations form their aspirations in reference
to their close competitors’ performance (Fiegenbaum, Hart and Schendel, 1996;
Ocasio, 1997), as well as in reference to their own past performance (Greve, 1998). If
achieved performance continues to meet their aspiration levels, organizations will not
initiate problemistic search because they are satisfied with their current solutions. On
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the other hand, if achieved performance falls short of aspiration levels, the
organizations discard current solutions, and search for alternative solutions to their
problems.

In general, the theory of problemistic search (Cyert and March, 1963; Levinthal and
March, 1981) is applied to the search for alternative solutions that include knowledge,
methods, or strategy. However, organizations also search for alternative learning
patterns, or alternative “search rules” (Cyert and March, 1963, p. 174) when they
realize that current learning performance is unsatisfactory (Baum and Dahlin, 2007;
Bingham and Davis, 2012; Sitkin, 1992). Therefore, with respect to organizations that
have primarily been involved in exploitation of existing knowledge who then find
their performance unsatisfactory, we argue that they must initiate problemistic search
for more exploratory learning patterns. Conversely, we expect that problemistic
search by exploration-oriented organizations is motivated by their need to identify
exploitative learning patterns.

Therefore, we argue that when exploitation-oriented organizations initiate
problemistic search, they are more likely to adjust their learning patterns to increase
their degree of exploratory learning. This increase in exploratory learning patterns
may help balance exploitation and exploration and increase their subsequent degree of
organizational ambidexterity.

Hypothesis 2. The degree of an organization’s exploitation orientation
is more positively associated with its subsequent achievement of
organizational ambidexterity when the organization is more strongly
characterized by problemistic search.

2.3 Exploitation orientation and deliberate learning

Organizations may also increase exploratory learning even before a decline in their
performance occurs. As discussed above, unsatisfactory performance motivates
organizations to search for alternative learning patterns because unsatisfactory
performance calls organizational members’ attention to limitations of their existing
knowledge. Similarly, even before a performance shortfall, deliberate efforts to learn
(Berghman, Matthyssens, Streukens and Vandenbempt, 2013; Heimeriks, Schijven
and Gates, 2012; Muehlfeld, Sahib and Witteloostuijn, 2012; Zollo and Singh, 2004;
Zollo and Winter, 2002) may help organizations recognize limitations of existing
knowledge and motivate them to find new knowledge through exploratory learning.

Exploitation-oriented organizations sometimes overestimate the usefulness of existing
knowledge (Henderson and Clark, 1990; Leonard-Barton, 1992), thereby
inappropriately applying existing knowledge in novel contexts where new knowledge
would be more appropriate (Miller, 1993). This “negative experience transfer” (Gick
and Holyoak, 1987) is a consequence of “premature cognitive commitment” (Langer,
1989) to existing knowledge. It prevents organizations from expanding their scope of
learning. An organization’s focus on exploitation is a typical example of such
satisficing learning strategy to simplify experiences and to specialize adaptive
responses (Levinthal and March, 1993). Because managers’ cognitive capacity is so
bounded (March and Simon, 1958) organizations focus on exploitation to ignore
complex aspects of their experiences and narrow their adaptive responses.

Deliberate learning is one example of exercising such bounded cognitive capacity
more effectively (Zollo and Singh, 2004; Zollo and Winter, 2002). Put differently,
organizations can alleviate drawbacks associated with inappropriate focus on
exploitation (Heimeriks et al., 2012) with deliberate efforts to learn. The risk of
misapplying existing knowledge to new tasks can only be compensated for by the
implementation of a second-order observation, or observers’ reflections on “potential
failures and maladjustments” (Schreydgg and Kliesch-Eberl, 2007, p. 926). In
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addition, “the hazards of inappropriate generalization can only be attenuated via
explicit cognitive effort,” or “retrospective sense-making” (Zollo and Winter, 2002, p.
348) to make inferences about the applicability of lessons learned from experience.
Therefore, although perceptions of success associated with prior exploitation may
hamper effective learning by stimulating dysfunctional reactions such as superstition
(Zollo, 2009), the dominance of these dysfunctional reactions may be alleviated by
deliberate learning (Muehlfeld et al., 2012).

Specifically, when organizations try to learn deliberately, they can more precisely
understand why and how existing knowledge is useful. Accordingly, organizations
may try to engage in deliberate learning by their articulation and codification of their
experiential learning (Heimeriks et al., 2012; Zollo, 2009; Zollo and Singh, 2004;
Zollo and Winter, 2002). For example, some organizations spend time and effort on
debriefing sessions and detailed postmortem analyses so that they can deliberately
learn from their experiences (Heimeriks et al., 2012; Zollo, 2009; Zollo and Singh,
2004; Zollo and Winter, 2002). By articulating individually-held tacit knowledge,
organizations can facilitate ex post sense-making to discover the precise cause-and-
effect relationship that might exist between their past actions and associated outcomes
(Kale and Singh, 2007; Zollo and Winter, 2002). The codification of task-related
knowledge involves critical analysis and abstraction of experiences associated with a
specific activity or task (Zollo and Winter, 2002). Thus, organizational members gain
“a crisper understanding of what works, or what does not work and why, in the
context of managing certain tasks” (Kale and Singh, 2007, p. 985) by the process of
codification. As a consequence, deliberate efforts to learn can resolve superstitious
learning (Zollo, 2009) or help organizations appropriately apply prior learning across
significantly heterogeneous contexts such as acquisitions (Heimeriks et al., 2012;
Zollo and Singh, 2004) or alliances (Kale and Singh, 2007).

In sum, deliberate efforts to learn help organizations understand the precise cause-
and-effect relationships that underlie exploitation of existing knowledge and its
consequences. Consequently, organizations can avoid inappropriate applications of
existing knowledge by precisely recognizing how widely they can (or cannot) apply
their existing knowledge. This recognition can also motivate organizations to address
the need for new knowledge, because it simultaneously serves as an “enhanced
recognition of the need for more fundamental change” (Zollo and Winter, 2002, p.
342). Conversely, we expect that such influences of deliberate learning are less
explicit for exploration-oriented organizations because effective articulation and
codification would be difficult to the extent that the focal knowledge is diversified
and heterogeneous.

Therefore, we argue that exploitation-oriented organizations are more likely to
involve themselves in subsequent exploratory learning if they are characterized by
deliberate efforts to learn. This increase in exploratory learning may help balance
exploitation and exploration and increase their degree of organizational
ambidexterity.

Hypothesis 3. The degree of an organization’s exploitation orientation
is more positively associated with its subsequent achievement of
organizational ambidexterity when the organization is more strongly
characterized by deliberate efforts to learn.

2.4 Exploitation orientation and speciation

In addition to organizations’ risk preference and bounded rationality, stakeholders’
influence may encourage organizations to exploit existing knowledge and
technologies. For example, suppliers and distributors select organizations that exploit
existing knowledge and technologies because exploitation-oriented organizations are
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more reliable and accountable (Hannan and Freeman, 1984). Conversely,
organizations’ efforts to shift to a drastically new domain of knowledge hardly win
supports of their suppliers and distributors (Glasmeier, 1991). Likewise, customers
prefer incrementally improved products enabled by sustaining technologies
(Christensen and Bower, 1996). Even competitors mutually strengthen their existing
understanding of competitive conditions (Abrahamson and Fombrun, 1994). In short,
organizations exploit to satisfy their stakeholders. Put differently, exploitation-
oriented organizations may switch to explore when they free themselves from existing
stakeholders’ influences by shifting to new competitive contexts. Therefore, we argue
that exploitation as speciation (Eldredge and Gould, 1972), or the exploitation of
existing knowledge across multiple distinct contexts, increases the degree of
organizational ambidexterity by helping organizations prepare for subsequent
exploration.

Biologists originally developed the concept of speciation to explain how species
evolve. According to Eldredge and Gould (1972), species evolve by the creation of
derivative species appropriate for niches peripherally isolated from the original
species. In these peripherally-isolated niches, resources available for survival may
differ from those available in the original niche. In addition, criteria for the selection
of surviving populations may also differ. Consequently, peripherally-isolated
populations that possess different characteristics from the original population will be
favorably selected. As peripherally-isolated populations accumulate these different
characteristics, they eventually evolve into new species.

This concept of speciation is applied to the case of technological evolution (Adner
and Levinthal, 2000; Cattani, 2006; Levinthal, 1998). In this context, speciation
describes the application of existing technological knowledge to new domains of
application. According to Levinthal (1998), new domains of application are
characterized by resource abundance and selection criteria that differ from the original
application. Therefore, engineers must adjust the original technology so that they can
best leverage available resources in new application domains. Adjustments to the
original technology are also necessary because unique selection criteria in the new
application domains must be taken into account. These adjustments entail exploration
of new knowledge because they eventually transform the original technology and
develop a new technological “lineage” (pp. 220-221). It is important to note that
Levinthal (1998) characterizes the initial shift to new application domains as “quite
minor” technological changes, or even “no change in technology,” to emphasize these
shifts’ exploitative nature (p. 218). However, because speciation is a “separation of
reproductive activity” (p. 218) that is repeated across time, speciation may “trigger a
divergent evolutionary path” (p. 218), thereby forcing organizations to learn in
exploratory manners.

Other scholars argue that technological knowledge is not the only type of knowledge
that undergoes a process characterized as speciation. For example, operational
routines or business model “templates” are only imperfectly replicated (or exploited)
across multiple sites (Feldman, 2000; Feldman and Pentland, 2003; Rerup and
Feldman, 2011; Winter and Szulanski, 2001; Winter, Szulanski, Ringov and Jensen,
2012) because existing knowledge is “situated” (Suchman, 1987) or “embedded”
(Orlikowski, 1996) to the original context. This imperfect replication allows
experimental adjustments to accommodate local requirements of distinct sets of
customers, competitors, and suppliers. Some local adjustments may fail, but others
may result in useful novel ideas. Consequently, exploratory learning of new
knowledge occurs at the level of the entire organization (Winter and Szulanski, 2001;
Winter et al., 2012). Put differently, local adjustments to routines influence even
“schematic” or “ostensive” aspects of organizational routines, enabling system-wide
changes (Feldman and Pentland, 2003).
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In short, an act of exploration can be prepared and enabled (sometimes as an
unintended consequence) by speciation, or exploitation of existing knowledge across
multiple distinct contexts (Nooteboom, 2000). Speciation particularly enables
subsequent exploration to the extent that the original and new contexts are distinctly
different. Accordingly, we argue that the positive association between speciation and
subsequent exploration is more explicit for exploitation-oriented organizations
because exploitation-oriented organizations apply their existing knowledge
irrespective of contextual differences. On the other hand, exploration-oriented
organizations apply their existing knowledge only when contextual differences are too
small to warrant their pursuit of new knowledge.

Therefore, we argue that exploitation-oriented organizations are more likely to
involve themselves in subsequent exploratory learning when they exploit their
existing knowledge across multiple distinct contexts. This increase in exploratory
learning may help organizations balance exploitation and exploration, thereby
enabling organizations to increase their degree of ambidexterity.

Hypothesis 4: The degree of an organization’s exploitation orientation
is more positively associated with its subsequent achievement of
organizational ambidexterity when the organization is more strongly
characterized by speciation.

3. Methods

3.1. Sample

We tested the hypotheses with data from the Japanese pharmaceutical industry. We
particularly leveraged data on their new pharmaceutical products development to
operationalize our sample firms’ degree of organizational ambidexterity, as well as
exploitation orientation. Because the Japanese market is the second largest country
market for pharmaceutical products, most global pharmaceutical firms actively
compete there. Furthermore, the data on the Japanese pharmaceutical firms’ new
products development are appropriate for our study for following two reasons.

Firstly, upon the approval of all new ethical drugs, independent specialists determine
whether each new pharmaceutical contains an NCE (new chemical entity) or not. This
classification is useful for our operationalization, because an NCE-based
pharmaceutical product is traditionally thought to represent exploration of new
knowledge in the context of new pharmaceutical development, while a non-NCE-
based pharmaceutical product is thought to represent exploitation of existing
knowledge (Bierly and Chakrabarti, 1996; Cardinal, 2001; Dunlap-Hinkler, Kotabe
and Mudambi, 2010; Suzuki and Methé, 2011). An NCE represents a totally new
chemical entity that did not exist as an ethical pharmaceutical drug before. Therefore,
finding an NCE requires a search beyond known libraries of active ingredients, while
a non-NCE reuses NCEs already approved for medical use. An example of a
pharmaceutical drug based on a new chemical entity is Eli Lilly’s Prozac, while its
descendents, such as Sarafem is an example of a non-NCE-based pharmaceutical
developed from the same chemical entity called fluoxetine. Initially, fluoxetine was
developed as an anti-depressant (Prozac), and later, Eli Lilly redeveloped it for a
different indication of premenstrual dysphoric disorder (Sarafem) upon Prozac’s
patent expiration.

Secondly, rich data on sample firms’ new product development activities are
available. Pharmaceutical firms are required to report on their clinical trial activities
to the regulatory agency, which then discloses the information to the public.
Leveraging these disclosed data, we are able to objectively measure sample firms’
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degree of exploitation orientation, as well as ambidexterity. A professional medical
magazine, called New Current, has been publishing exhaustive lists of
pharmaceuticals under development (or pipelines) on a quarterly basis since 1990.
The list shows each pharmaceutical firm’s detailed pipeline information, including the
name of pipelines, targeted therapeutic indications, stages of clinical trials, and
whether each pipeline contains an NCE or not.

Our database consists of 32 Japanese pharmaceutical firms who gained new
pharmaceutical approvals during January 2001 to December 2010 in the Japanese
market. Combined revenue of these 32 firms represents 88.0% of the total Japanese
market as of 2000. We constructed a panel database on these 32 firms over 10 years
(from 1991 to 2000). After removing nine observations due to missing values in at
least one variable of interest, we end up with a final dataset of 311 firm-years.

3.2.  Variables and analysis

In order to test our hypotheses, we constructed a measure of exploitation orientation
and tested its association with sample firms’ increase in their degree of ambidexterity
under moderating effects of problemistic search, deliberate learning, and speciation.
The use of panel data helps us control for potential sources of unobserved
heterogeneity. Because our models employ some time-invariant variables, we chose
the random-effects generalized least squares (GLS) model, rather than the fixed-
effects model because the fixed-effects model does not allow estimation of the
coefficient for time-invariant regressors. Because panel data include multiple
observations per sample firm, observations for the same firm are likely to be
correlated. Such a serial correlation of errors within cross-section may deflate
standard errors and inflate significance levels. Although Wooldridge’s test for serial
correlation (Drukker, 2003; Wooldridge, 2010) did not reject a null hypothesis of no
serial correlation (p = 0.3728), we calculated standard errors using the robust
clustered estimator (Arellano, 1987; Huber, 1967; White, 1980) because it produces
consistent standard errors (Froot, 1989; Williams, 2000). This estimation is also
robust to heteroskedasticity, another concern associated with panel data analysis
(Cameron and Trivedi, 2009). Below, we describe variables employed in our model.

Our dependent variable, AAmbidexterity is a measure of Yt to Yt+1 increase in
sample firms’ degree of organizational ambidexterity, which is operationalized by a
percentage of exploitative pipelines (over total pipelines) multiplied by that of
exploratory pipelines. As discussed above, we follow prior works to operationalized
exploration and exploitation in the context of the pharmaceutical industry with NCE-
based and non-NCE based pipelines, respectively (Bierly and Chakrabarti, 1996;
Cardinal, 2001; Dunlap-Hinkler et al., 2010; Suzuki and Methé, 2011). Then we
multiply them to operationalize sample firms’ degree of organizational ambidexterity
(Gibson and Birkinshaw, 2004; He and Wong, 2004).

Our independent variable is exploitation orientation, which is a measure of sample
firms’ degree of exploitation orientation, operationalized by a percentage of
exploitative pipelines (over total pipelines) at Yt. We employed an instrumental
variable method (Bascle, 2008; Wooldridge, 2010), because our independent variable
may be an endogenous variable. Specifically, a set of instrumental variables,
including interest rates, long-term orientation, asset turn, and ROA are employed to
gain fitted values of exploitation orientation, which then is used to estimate our

dependent variable, or AAmbidexterity.

Interest rates are long-term interest rates on government bonds at the time of Yt. We
expect interest rates are negatively associated with exploitation orientation, because
higher interests rates, or higher costs of capital encourage firms to pursue more risky
investment initiatives. Firms may also be less exploitation-oriented to the extent that
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they are characterized with long-term orientation, which is operationalized by their
share of pipelines at a phase 1 of clinical trials or before (over total pipelines) at Yt.
Furthermore, it is possible that firms are more exploitation-oriented to the extent that
their resources are tied to tangible manufacturing facilities (Abernathy, 1978).
Therefore, we employed asset turn as a (reverse) measure of each sample firm’s
degree of tangible assets intensity. Finally, because sample firms’ profitability may
also influence their degree of exploitation orientation, each firm’s return on assets
(ROA) at Yt is also included. Weak identification tests by Cragg-Donald Wald F
statistic (Cragg and Donald, 1993) reveal that we can reject the null hypothesis that
our instruments are weak, or only marginally relevant. Tests of overidentifying
restrictions by Hansen J statistic (Hansen, 1982) indicate that the null hypothesis that
all instruments are valid is not rejected (p=0.1295). Furthermore, n times the R2 from
the first stage of two-stage least squares (311 * 0.14) is much larger than the number
of instruments (four), indicating that two-stage least squares tends to be less biased
than ordinary least squares for our model (Murray, 2006).

Problemistic search is our first moderator variable. It is a measure of the degree of
performance shortfall, operationalized by sample firms’ social attainment discrepancy
or historical attainment discrepancy (Greve, 1998; Lant, 1992), whichever is greater.
We measured social attainment discrepancy with the difference between the Japanese
market growth and sample firms’ revenue growth from Yt-1 to Yt. As for historical
attainment discrepancy, we divided sample firms’ average revenue over Yt-3 to Yt-1
with current revenue at Yt. Because some authors indicate that the relationship
between attainment discrepancy and the degree of subsequent search behaviors may
not be linear (Audia and Greve, 2006; Baum and Dahlin, 2007; Miller and Chen,
2004; Osborn and Jackson, 1988; Staw, Sandelands and Dutton, 1981), we tested a
concave relationship and a convex relationship in addition to a linear relationship and
confirmed that there were no significant changes in the econometric results obtained.
Below, we report the concave version that shows the highest fit.

Our second moderator variable is deliberate learning, a measure of the extent to which
sample firms articulate and codify their learning from their new product
developments. One of the most typical ways with which pharmaceutical firms
articulate and codify their knowledge is patenting. Accordingly, we operationalized
sample firms’ degree of deliberate learning with their annual count of applied U.S.
patents (divided by research and development expenditure to control for firm size
differences) at Yt.

Thirdly, we also employed a measure of the extent to which sample firms involve
themselves in speciation. Scholars operationalize product market segments (or
underlying technological areas) in the pharmaceutical industry with therapeutic areas
(Hoang and Rothaermel, 2010; Macher and Boerner, 2006; Nerkar and Roberts,
2004). Across therapeutic areas, there are substantial differences in terms of product
development approaches, physicians’ needs, and market size for pharmaceutical
products (ibid.). Therefore we operationalized speciation by a percentage of pipelines
launched in therapeutic areas where they had no pipelines in a preceding year (over
total pipelines), at Yt.

We also employed several control variables. AOrganizational size is our sample
firms’ Yt to Yt+1 increase in their number of employees. R&D intensity is also
employed as a measure of the degree of sample firms’ absorptive capacity
operationalized by their research and development (R&D) expenditure divided by
their revenue. We also included sample firms’ age to control for effects of sample
firms’ senescence. A dummy variable that indicates whether sample firms
experienced mergers and acquisitions in Yt (M&As) controls for influences of drastic
changes in their pipelines. We also employed a measure of competitive intensity
observed in sample firms’ niches, operationalized by the increase in patent applicants
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to the United States Patent and Trademark Office’s 3-digit technological classes to
which sample firms filed patents. Finally, sample firms’ time-invariant characteristics
are controlled for by dummy-coding the variable as 1 when sample firms are
diversified chemical firms and O otherwise.

4. Results

Table 1 shows descriptive statistics and a correlation matrix for all the variables
employed in our models. Overall, the independent, moderator, and control variables
show considerable variability, and most correlations among the variables range from
small to moderate. We also checked the VIF (variance inflation factors) for all
variables and none of them exceeds 10.0, which is the rule of thumb threshold of
potential multicollinearity (Cohen, Cohen, West and Aiken, 2003).

Table 1. Descriptive Statistics and Correlations

Mean  sd. 1 2 3 4 5 6 7 8 9 10 1 12 13 14
1. ZJAmbidexterity 0.39 473
2. Interest rates 342 154 137
3. Long-term orientation 027 015 -06 -1
4. Asset tum 076 023 .03 01 .08
5.ROA 8.12 475 .02 167 77 -10
6. /Organizational size 1.04 014 .04 -10 .08 07 .06
7. R&D intensity 867 462 -01 -03 01 -49° 02 -06
8.Age 9374 6566 .07 .00 -18° -20° 217 -06 A7
9. M&As 0.00 006 .01 -04 -01 .03 .01 13" 01 -03
10. Competitive intensity 1.07 008 .02 a7 -10 01 04 -07 03 01 05
11. Diversified 027 045 .02 -04 19° 43" -22° R -65" 24" -03 -1
12. Problemistic search® 265 109 -13° 04 A0 2100 w157 -0t 15 -03  -01 02 -02
13. Deliberate learning® 016 026 -05 02 207 3T a8t -3 44T .03 -0 -0 45 04
13. Speciation® 0.06 0.09 -08 .04 .02 .09 -09 .08 -08 -03 00 -01 47 A5° .03
15. Exploitation orientation® 030 007 -16" -52° -26" -57° 20" .08 09 -04 02 -06 11 28 02 06

a mean-centered for calculating correlations; * p <0.05

Table 2 reports the results of our tests of hypotheses. Model 1 shows the first stage
model, where we regress instrumental and exogenous variables against our
independent variable. All instrumental variables show strong association with
exploitation orientation. We used fitted values of exploitation orientation to estimate

its association with our dependent variable (AAmbidexterity) in models 2a to 2f.

As model 2c shows, the coefficient for our independent variable is negative and
significant (p < .05 or smaller), supporting hypothesis 1. We also find a support for
our second hypothesis in model 2d, that shows a positive and significant (p < .05)
coefficient for the interaction term between exploitation orientation and problemistic

search. Because the slope of the regression of AAmbidexterity on exploitation
orientation on a single value of our moderators, or o, is given by

o-xit = G-main + Qint * B

where a,,;, is main effect’s coefficient, a,, is interaction term’s coefficient, and
B is the value of the moderator, the positive q,, indicates that exploitation

orientation is more positively associated with Adambidexterity as our moderator
increases (Aiken and West, 1991). Likewise, model 2e shows a positive and
significant (p < .05) coefficient for the interaction term between exploitation
orientation and deliberate learning, lending a support for our third hypothesis.
Finally, our fourth hypothesis is also supported by a positive and significant (p <
001) coefficient for the interaction term between exploitation orientation and
speciation in model 2f.
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As for control variables, we observe that older and diversified firms grow more
ambidextrous. The rest of the control variables do not show statistically significant
coefficients.

5. Robustness Tests

We conducted two post hoc analyses in order to further verify our research findings.
Firstly, we tested the relationship between sample firms’ exploitation orientation and
subsequent increase in their degree of organizational ambidexterity with the
continuous-updating estimator (CUE), which is more robust to heteroskedasticity and
autocorrelation (Bascle, 2008; Hansen, Heaton and Yaron, 1996). The results show
that all hypothesized effects are supported by statistically significant coefficients
(table 3). We also tested the hypothesized relationships with a larger sample (46
firms, 446 firm-years) that also includes pipelines developed in Japan by
pharmaceutical firms headquartered outside Japan. The results are fully consistent
with the original findings. Overall, our post hoc analyses indicate that the previously
reported findings are robust.

http://creativecommons.org/licenses/by/3.0 58



Suzuki

Journal of Innovation Management

JIM 2, 1 (2014) 47-68

*$1091J [[® 10J SIS9) PITeI-0M [,

10000 > d s ‘100> d s ‘6O0>d 5 ‘T0>d |

“PaIAUAd UBIN "q

‘sasoyjuared ur are wury £q SULIISN[O J0J pAjsnipe SIOLIS pIepue)s 1Snqoy e

21068 92028 19228 88'1.8- SLTV6 89'G16- pooyiiaxi-607

4% 4% 143 143 4% 4% swi4 N

153 153 Le Le Le Lie sieaf-wly N

[szg] 79 [9076] 81'g- JuBISUOD

lsosyl | 9596 (7H) quoneioads X uoejuaLio uojeyojdx3

leeel 1962 (€H) Puiuses) ojesaqiiaq X uoejuaLO uoneyo|dx3

Lod | ve9 (2H) JUoseas agsiwa|qold X UONEUBLIO UO)E}0|dxg

lo'v) .., 0994~ (57— vl L, 08'Gh- loov] ., 8zLL- (LH) QuonejuaLio uoneyiojdx3

leggl  , zrol- lz62] 59T [68T] 08°¢- lo62] 8l le6d] 00 uoneroads

led €0 igd 8¢ 20T 8L 0 looe] ¥60- lsye] 44N Suiwes| sjeseqieq

[szol 10 lozol €Lo- lovol 00}~ lizal 910 lsrol , svo-

[ryel 620 [ezel 901 [zzel sz [8rel o'l [zzel §8'l [rrel W fysuayur enpyedwog

log't] 18'h loz'1] 260 641l 8L0 4 €90 l8zol 96'0- bl €0’} SY3IN

[Lo0l 100 [Lo0l 100 [Lool 100 [Lo0l 100 Lol €00 ool . €00 8By

[sz'0] SE0 lezl 920 lezol | 8e0 lezl S20 l6z 0l 710 lzzal 900 fysuaiur @9y

1861 1¥'0 Loy 260 169'1] 8e') 199'}] szl 1121 68'0 [og'1] 8.0 s2is [euoneziuebio)”
1€ 19PON 3¢ [9pOIy Pg [BPON 9¢ [8POp qe PO Bg [3POjy

Kj19)xopIquue [euorjeZIuESIO

UT SOSBAIOUT UO UONBIUSLIO UOTIEIIO[dXd JO $109)0 oY) 10 sisA[eue uorssaiSar (rojewmse Sunepdn-snonunuos) g 9Y3 Jo s)Nsoy ¢ dqel,

59

http://creativecommons.org/licenses/by/3.0



Journal of Innovation Management Suzuki
JIM 2, 1 (2014) 47-68

6. Discussion and Conclusions

We aimed to uncover boundary conditions under which organizations may resolve the
exploitation-exploration trade-off to achieve higher organizational ambidexterity,
which is one of the most important enablers of innovation. Our empirical analysis of
the pharmaceutical industry supports our argument by showing that a negative
association between organizations’ exploitation orientation and subsequent increases
in organizational ambidexterity is attenuated by problemistic search, deliberate
learning, and by speciation. Overall, we contribute to the theory of innovation, and to
the theory of organizational ambidexterity in particular, by proposing that
organizations may increase their degree of organizational ambidexterity by resolving
the trade-off relationship between exploitation and exploration.

First, problemistic search enables exploitation-oriented organizations to increase their
degree of organizational ambidexterity by encouraging a switch to the alternative
organizational learning mode. In addition, exploitation-oriented organizations grow
more ambidextrous when their efforts to learn deliberately allow them to recognize
the limitation of exploiting existing knowledge. Finally, exploitation-oriented
organizations are more likely to increase their degree of organizational ambidexterity
if they exploit their existing knowledge across multiple distinct contexts. In short, the
findings indicate that organizational contexts in which existing knowledge is
exploited matter.

Furthermore, our findings attest the importance of a multidisciplinary perspective in
the field of innovation research, because these boundary conditions are originally
established by distinct scholarly disciplines, including the behavioral theory of the
firm (Cyert and March, 1963), organizational learning theory (Zollo and Singh, 2004;
Zollo and Winter, 2002), and the theory of technological evolution (Adner and
Levinthal, 2000; Cattani, 2006; Levinthal, 1998), respectively. Our approach is
justified by important roles played by behavioral dynamics, learning, as well as by
technology in the process of innovation.

With these findings, we contribute to the scholarly dialogue on antecedents of
organizational ambidexterity (Duncan, 1976; Gibson and Birkinshaw, 2004; Lubatkin
et al., 2006; Tushman and O’Reilly, 1996 among others). In addition to antecedents
identified by these prior works, we argue that organizational contexts in which
existing knowledge is exploited significantly influence the extent to which
organizations achieve ambidexterity. Our contribution is more than simply adding yet
another set of ambidexterity antecedents. We offer an alternative and complementary
explanation of ambidexterity antecedents by showing that some organizational
contexts in which existing knowledge is exploited enable organizational
ambidexterity in a distinctly different mechanism from alternative antecedents.
Specifically, exploitation-oriented organizations characterized with problemistic
search, deliberate learning, or by speciation increase their degree of ambidexterity by
resolving the trader-off relationship between exploitation and exploration. On the
other hand, antecedents uncovered by prior works help organizations circumvent the
trader-off either by encouraging vigorous pursuit of both (Gibson and Birkinshaw,
2004; Lubatkin et al., 2006), or by physically and/or temporally separating
exploitation and exploration (Duncan, 1976; Tushman and O’Reilly, 1996). In either
case, the trade-off relationship is left unresolved. We owe our finding to our emphasis
on examining temporal changes in organizations’ degree of ambidexterity through
employing a panel data analysis, that allows us to complement the prior work’s cross-

http://creativecommons.org/licenses/by/3.0 60



Journal of Innovation Management Suzuki
JIM 2, 1 (2014) 47-68

sectional perspectives by offering a longitudinal perspective to understand
organizations’ dynamic efforts to better balance exploitation and exploration.

As for practical implications, our findings indicate several initiatives managers can
take to increase their organization’s degree of ambidexterity through exploitation.
Firstly, it is important to maintain aggressive goals (or aspirations) so that managers
are not satisfied with their performance too easily, thereby keeping their search for
alternatives. Secondly, managers should encourage and recognize organizational
members’ efforts to articulate and codify their knowledge. Extensively supporting
intra-organizational knowledge sharing may also be effective because exploiting
existing knowledge across different contexts is the first step toward more active
speciation.

Notwithstanding those important implications, the contributions of our study should
be considered in light of its research limitations. Firstly, the usual caveat associated
with the single industry study should be applied to our work. Testing the hypothesized
relationships in other empirical contexts is an obvious next step. It also is important to
note that we were not able to control for effects of alternative antecedents of
organizational ambidexterity. Uncovering combined effects of alternative antecedents
is an interesting future research agenda because there may be some interactions
between alternative antecedents. As for our empirical analyses, our measure of
problemistic search shares the same limitations with the prior work, in that the degree
of attainment discrepancy is used as a proxy of problemistic search, rather than
directly measuring it (Greve, 2007). We also acknowledge that our models explain
rather limited portion of organizational ambidexterity’s variance (as is indicated by
R?), perhaps due to the limited sample size. Finally, our findings indicate the
possibility that the trade-off relationship between exploitation and exploration is
resolved under some conditions, but uncovering a detailed underlying mechanism is
beyond the scope of our paper. Longitudinal case study research is necessary to
describe explicitly the ways in which organizations resolve, rather than circumvent,
the antagonistic relationship between exploitation and exploration.

One may argue that prior degree of exploitation orientation, or the extent to which
organizations are less ambidextrous, influences the magnitude of subsequent increase
simply because less ambidextrous organizations should have larger improvement
opportunities in their degree of ambidexterity. However, our results show more subtle
relationships because we show that the manner in which organizations are less
ambidextrous matters. Less ambidextrous organizations are, by definition, either over-
exploratory or over-exploitative. By showing that organizations’ degree of
exploitation orientation is negatively associated with their subsequent degree of
ambidexterity, we show over-exploratory organizations enjoy higher likelihood of
increasing their degree of organizational ambidexterity, while over-exploitative
organizations suffer from increasing difficulties in balancing exploitation and
exploration unless some organizational contexts resolve the trade-off relationship
between exploitation and exploration. Uncovering such differential influences enables
us to explain dynamic processes underlying organizational ambidexterity more
precisely.
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Abstract. Successful innovation requires a company to participate in open
innovation and to be connected with the ecosystems around it. For consumer
electronics industry, this article distinguishes knowledge, experience and
legislation/certification ecosystems. In order to draw the necessary knowledge
from ecosystems for inbound open innovation, companies should involve all
functional areas in the gathering information and trends from the ecosystems.
While most companies involve marketing, development, and production, two
key areas for ecosystem knowledge gathering often remain untapped:
purchasing and the participation in external standardisation bodies. Successfully
using all functional areas to gather ecosystem knowledge will lead to the right
innovations at the right time. Regular cross-functional meetings ensure the
appropriate translation of collected information and knowledge into portfolio
and development choices. The article illustrates this by the example of TP
Vision, the makers of Philips-branded televisions, which has successfully
applied this innovation process in the consumer electronics (CE) industry.

Keywords. Cross-functional, Ecosystem, Innovation, Open innovation
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1 Introduction

Innovation accelerates rapidly and the speed of change is a challenge for every
innovation manager. Many markets change so fast, fuelled by innovation, that it is
hard to anticipate changes throughout the product development stages. The lead-time
of new product development often exceeds the change rate in the market place. In
order to innovate successfully, it is of utmost importance that businesses map-out
their innovation ecosystem and track their partners and potential adopters (Adner,
2006; Iansiti and Levien, 2004). This approach mitigates the risks of offering the
wrong product at the wrong time. Although the need for close monitoring of the
innovation ecosystem has previously been identified (Adner, 2006), the most effective
way to do so is still under debate. This paper describes a multi-disciplinary innovation
approach and the benefits, when applying it in a fast changing environment like the
Consumer Electronics (CE) market. The exemplary case used in this paper is the
development of Philips-branded televisions in the company TP Vision. TP Vision
concentrates on developing, manufacturing and marketing Philips-branded TV sets in
Europe, Russia, Middle East, Brazil, Argentina, Uruguay, Paraguay and selected
countries in Asia-Pacific. Based in Amsterdam, the Netherlands, TP Vision is the
exclusive brand licensee of Philips TV for the above listed countries. The TV
Company is 70% owned by TPV, headquartered in Taiwan, and 30% by Royal
Philips, headquartered in the Netherlands. TP Vision employs close to 2000 people in
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various locations around the world. (TP Vision, 2014)

2 The open innovation approach

Ever since Chesbrough (2003) coined the term open innovation, it has been a
much-debated topic in the innovation literature. It can hardly be argued that in our
international and interconnected world today, there still exists a pure form of ‘closed
innovation’, in which a company innovates merely on the basis of their internal ideas
and processes. Companies and research institutes are constantly subject to outside
influences. Open innovation however requires a firm to consciously and purposely
allow for information and knowledge in- and outflows to accelerate innovation
(Chesbrough, 2006).

As open innovation is a broad term, it has since been used in many forms and
situations, as noted by Huizingh (2010). An often-made distinction in order to
structure the different forms of open innovation is the difference between inbound and
outbound innovation, the former denoting the internal use of external knowledge, the
latter denoting the external exploitation of internal knowledge (Huizingh, 2010). This
case study focuses on inbound innovation: how can a company effectively use
knowledge from outside its own circle in its innovation process. Sourcing ideas from
the outside, does not warrant a company to abandon its own knowledge creation
processes. As Dahlander and Gann (2010) note: “Internal capabilities and external
relations are (...) complements rather than substitutes” (p.701). By sourcing the right
amount, as well as the right sort of ideas, at the right time in the innovation process,
open innovation can catalyse already existing innovation capabilities. This in turn can
be valuable financially: “Firms that manage to create a synergy between their own
processes and externally available ideas may be able to benefit from the creative ideas
of outsiders to generate profitable new products and services.” (Dahlander and Gann,
2010, p.704).

Current literature focuses on defining what open innovation is, when open innovation
is practical and effective, and how to manage the open innovation process (Huizing,
2010). This case study aims to illustrate the latter: how to successfully implement
open innovation. Generic frameworks have been offered in the literature, such as the
five stage model by Walling and von Krogh (2010). However, although giving a
guideline, such models still do not answer the question on how to specifically design
and implement successful open innovation practices within an organisation. As
Huizingh (2010) notes: “the internal process by which companies manage open
innovation is still more trial and error than a professionally managed process” (p.6).
Indeed, Dahlander and Gann (2010) note: “We have limited understanding of the
process of sourcing this (external knowledge) into corporations” (p.707).

Moreover: “There is less research focused on the underlying decision process, which
is important as firm face difficulties in maintaining large number of relations”
(p.707). This paper aims to help fill such gap in the literature by providing a case
study of precisely how open innovation can be professionally, systematically and
successfully managed when involving a large number of external relations. First, the
studies research question and methodology will be defined. Second, the open
innovation practices at TP Vision will be structurally addressed, respectively
discussing a) the mapping of the innovation ecosystem, b) the translation of
knowledge from ecosystem to organisational knowledge, c) the portfolio decision
process, and d) the measurement and monitoring practices. Lastly, the implications
and limitations of the study are considered in order to make way for further research.
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3 Methodology

They key questions to be addressed by this research is how to organise open
innovation successfully, and how to optimise the decision process. As opposed to the
often seen trial-and-error approach within the open innovation field, this study aims to
provide a systematic example of successful open innovation, from information and
knowledge sourcing up to final product decision.

The authors have chosen to select the case of TP Vision, a large (about 2000
employees), international (European and Asian innovation sites) company that
operates in the fast-paced-innovation consumer electronics (CE) industry. The TP
Vision method of organising open innovation has been used and developed for over
10 years and led to many successful innovations, such as Ambilight TV. Due to its
success, the method has been copied by a number of business units within its former
mother company, Royal Philips (e.g. the audio division). It is judged by many CE
insiders as best practice, and can therefore offer good insides and examples for other
companies on how to implement and organise open innovation. Up until now, its
practices have not been described systematically, which is what this paper aims to
bring to the table.

One of the authors has been responsible for the execution and improvements of the
innovation process and, as such, has insights in the process. Furthermore, he was key
stakeholder in the yearly process evaluation and effectiveness analyses. These internal
effectiveness analyses (based on structured interviews with more than 10 key
participants) were base on performance indicators such as “number of successful open
innovation initiatives” and “business impact (success rate) of started innovation
projects”. The proven track record of TP vision’s innovations, it’s “example role” for
different business units, as well as the consecutive positive internal evaluations
warrant TP Vision to be an interesting and valid case study. Nonetheless, one has to
take into account its context specific environment, such as the consumer electronics
industry, when extrapolating its methods to other corporations, something that will be
further addressed in the section 5.

4 Case study TP Vision

The innovation approach of TP Vision is described in this section. We start with a
description of innovation ecosystems, in the light of the fast changing environment of
the consumer electronics industry. Next, the question of how to translate knowledge
from ecosystems into organisational knowledge is addressed. Based on this
organisational knowledge, the management of a company has to make portfolio
choices in the innovation programme. An organisational model to set priorities in the
portfolio is described. As the lead-time of new product development often exceeds the
change rate in the marketplace, an organisation has to organise it self to deal with this
dynamics. Continue measurement, which will result in either adaptation of the
portfolio or an improved decision process, does exactly this and is discussed in the
last part of this section.

4.1 The Innovation Ecosystem
A business never operates as a stand-alone, but is always part of the environment

around it. This (business) environment is the ideal source of information and
knowledge that fuels open innovation. Before one can start harvesting the information
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and knowledge from outside the company (see section 4.2), one has to first define
where to look for this information: one has to define the business ecosystem. Using
the words of lansiti and Levien (2004), business ecosystems are loose networks- of
suppliers, distributors, out-sourcing firms, makers of related products or services,
technology providers, and a host of other organisations- that affect, and are affected
by, the creation and delivery of a company’s own offerings. The ecosystem therefore
consists of a very wide variety of stakeholders relating to your business. It is the
interaction with this ecosystem that can work as a catalyst with one’s own capabilities
to enhance innovation. There are several approaches to mapping such ecosystem,
among others the Technological Innovation System developed by Utrecht University
in cooperation with other European institutes like Chalmers University in Sweden and
EAWAG in Switzerland, which offers 5 steps to a complete business ecosystem
analysis. Although such comprehensive mapping might be academically desired, it
can be superfluous in a real business situation. Mapping out the ecosystem has to
serve a purpose: it has to identify those areas in which you can source the information
and knowledge for future innovation. TP Vision has restricted the innovation
ecosystems of its core business, the consumer electronics industry, to merely three
sub-ecosystems that best capture the majority of the company’s ecosystem. This way,
there are three clear areas in which the company monitors activities and actively
participates in knowledge and information gathering. In the case of TP Vision, those
three ecosystems are: the knowledge ecosystem, the experience ecosystem and
legislation/certification ecosystem. In other industries, the ecosystem might be
simplifiable to other amounts of sub-ecosystems: the subdivision has to serve the
purpose of clarity and parsimony; subdividing for the sake of subdividing is never
recommended. The definition of the ecosystems for the consumer electronics industry
as used in this case study are:

* Knowledge ecosystem: the environment to leverage the knowledge economy

*  Experience ecosystem: the environment in which new use cases and new
business models are defined

*  Legislation/certification ecosystem: the technical environment in which the
consumer electronics equipment is functioning (interfaces, content and
services)

In consumer electronics, in-depth knowledge of all three ecosystems is needed to
offer the best experience in every use case to the consumer. However, when
developing a new feature for a consumer electronics product, a link to one of the
ecosystems will be likely to be most dominant. However, the other ecosystems will
also always play a role in the process, and are therefore equally important to monitor.
In the next sections, each of the three ecosystems will be addressed in turn based on
TP Vision examples. For every ecosystem a use case example in which the respective
ecosystem prevails will be presented.

Knowledge ecosystem

The knowledge ecosystem in the consumer electronics industry is the environment of
enterprises and knowledge institutions, which hold key expertise needed to improve
the product performance. Good access to knowledge ecosystem is essential to reach
breakthrough innovations.

An example of TP Vision in which the knowledge ecosystem was dominant, was
concerning Ambilight, an innovation in which the TV picture extends with supporting
surrounding light. In the case of Ambilight innovation, it all started with a project
called Ambient Intelligent Lighting (Diederiks and Hoonart, 2007). This project
started in 2002 as cooperation between Philips Research and Philips Lighting. Later
the Business Unit TV was involved in the project. The role of Philips Research was to
make the link to the academic world. The role of Philips Lighting was to support the
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project with knowledge collected during the development of several lighting systems.
Business Unit TV brought both parts of the Knowledge ecosystem together and
introduced in 2004 the first Ambilight TV.

Experience ecosystem

The experience ecosystem concerns the environment in which new use cases and new
business models are defined. The environment for TVs has changed drastically in the
past 10 years, from analogue TV with a limited number of channels, towards the
digital era with many digital channels and where a growing amount of information on
internet can be accessed from the TV. This environment of services and content is
named the experience ecosystem, and focuses to consumer experience. For more than
a decade, companies are moving away from product and service, and focus towards
consumer experience (Prahalad, 2003). Todays’ customers do not only want to
consume ‘“‘experience”, but they would like to co-create experience and have a
personalised interaction. Making the right technology choice is fundamental to make
a product ready for these services and to match the ease of use and ease of accessing
content as required by the consumer. A wrong choice leads to a delay in market
introduction and as a consequence to a significant drop in earnings.

An example of TP Vision in which the experience ecosystem was dominant, was
concerning SMART TV, the integration of internet and user-interaction to the TV
world. More than one third of the TVs sold today in Europe are SMART TVs (GfK,
Q2 2013). SMART TVs are connected to the home network and/or internet. This
enables the consumer to not only watch traditional TV (linear broadcast), but also to
interact with social networks or a second screen. In figure 1, an example of elements
of ecosystem used by TP Vision is given.
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Fig. 1. The experience ecosystem of a TV. In the first line the more traditional use cases can
be found. They show content which is also available via linear broadcast. In the second line the
new interactive use cases together with examples of the ecosystem are illustrated.

The experience ecosystem is very dynamic. It is however influenced by marketing
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campaigns of market leaders in the (adjacent) market (Dumenco, 2013). Knowing the
consumer, competitor and substitution services/products is essential to create
appealing products. Also knowledge of the main actors in such a system is essential.
To act in such an environment, you need relations with the main companies in the
ecosystem. This can be your supplier (e.g. Videoland), but also the supplier of your
supplier (e.g. Disney).

Legislation/certification ecosystem

The legislation/certification ecosystem concerns the technical environment in which
the consumer electronics equipment is functioning (interfaces, content and services).
To bring a product to the market in time, this is the most important ecosystem. Every
CE product has to pass certain certifications. Some basic certification related to safety
or electromagnetic compatibility (EMC), but also certification requested by service
providers (e.g. Netflix). The importance of this ecosystem is illustrated by Han van
der Meer (2007). His research shows that 30 percent of the participating companies in
the (Dutch) National Innovation Survey say that “legalisation, standards etc.” are
important factors, which hampers innovation in their companies. For a consumer,
certification is an important buying criterion. For example, a Ziggo or UPC
certification guarantees that a cable supplier gives you the needed support in case of
bad signal quality or other artefact. Some certification or logos give the consumer the
feeling to buy a future ready product (e.g. HD ready). Being able to offer products
with such a logo is important for every CE suppliers. The legislation/certification
ecosystem 1is influenced by governmental standardisation and defacto standards of
large market parties. In many cases these standards are influenced by trade
organisations (e.g. Digital Europe) or large companies (e.g. Dolby).

An example of TP Vision in which the legislation/certification ecosystem was
dominant, was concerning Digital Right Management (DRM). Change of a certain
DRM system has a major impact on the hardware and software architecture of a TV.
Being able to predict the legislation/certification ecosystem is of utmost important to
bring the right product on the right moment in an efficient way, especially during the
early phases of product development, when key decisions on the product architecture
are made.

4.2 Knowledge management

Having defined the innovation ecosystem for the consumer electronics industry, the
question arises: How do you translate the information available in the eco-system in
to organisational knowledge? This are in fact two questions. How do you get access
to right information, and secondly, how do you translate this knowledge into
organisational knowledge.

It is evident that it is impossible for one person or even one function to gather
information and knowledge from all the innovation ecosystems. Most innovation
organisation therefore involves the development, marketing and production
departments, in order to leverage on ecosystem knowledge. At TP Vision, those
departments are also used as a source of ecosystem information and knowledge.
However, TP Vision puts emphasise on two extra and vital input modes, which are
often untapped: the purchasing department, and participation in standardisation
bodies. Both are important areas of information and knowledge sourcing and will be
discussed in turn. Subsequently, the second question, how do you translate this
knowledge into organisational knowledge, will be addressed. TP Vision’s
organisational structure, including so-called ‘Triangles’, will be outlined as an
example for other companies. Moreover, a special focus is put on the embedding of
standards knowledge in the innovation process.
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Extracting knowledge from the ecosystems: the role of purchasing

In many companies product development is handled by development, marketing and
production. Knowing the external environment is often assumed and organisations
seldom have a specific function/role to stimulate the leverage of the knowledge of the
ecosystems. The role of purchasing is often limited to negotiating the contract with
component or knowledge suppliers. However, at TP Vision, the role of (initial)
purchasing is extended into all phases of the development process, including product
concept and feasibility. The main role of purchasing (in this context) is to research
known ecosystems.

Next to the traditional role to monitor the cost price, purchasing plays a key-role in
discussions during a project gate meeting. At TP Vision, purchasing has to ensure the
outward looking attitude from the first gate meeting onwards. Initial purchasing
facilitates analyses of the three ecosystems. Aspects they focus on are:

*  Assessment of the momentum of an upcoming technology or standards

*  Assessment of strength of content partners, to facilitate a new use case in the
experience ecosystem

* Assessment of knowledge partner’s capability to deliver the right
functionality, in time against the right costs (insight in cost drivers and cost
curves)

*  Scouting, in case capabilities are found to be missing
* Long term partnership opportunities with key suppliers

Including the purchasing department as described above, can significantly increase
the uptake of knowledge from the ecosystems, and is likely to be an underused
knowledge source by many companies.

Based on more than 10 years of experience, we can say that including purchasing
results in the following advantages:

* Additional view on the external environment

*  Better prediction of trends, due to the contacts with second and third tier
suppliers

*  Constructive challenge to the attitude in development to choose an in-house
solution (Not Invented Here)

*  Triggering early supplier involvement during the product concept or
feasibility phase

Extracting knowledge from the ecosystems: the role of standardisation

Standardisation is, within TP Vision, an area where ecosystem linkage is the lead
theme. Participation in standardisation committees is an, often undervalued,
opportunity to predict the trends in the innovation ecosystem.

Some companies use the knowledge collected during standardisation activities only
during the final phase of the development process. In this final phase the knowledge
is used to check the conformance with the requirement specification approved by
marketing. In case of a TV product, certifications with the latest standards/logo
requirements are essential. In many cases product requirements change during the
development phase of a TV product, due to new legislation or new certification
requirements. Not meeting these requirements will lead to a drop in sales. The only
way to avoid delay in market introduction is to predict these changes and prepare the
architecture/software for these adjustments. The prediction of changes in the
ecosystem is done before a project is actually started.

Another important factor to ensure the assimilation of the knowledge of people
working in standardisation is the choice of having part-time standardisation roles.
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Next to a knowledge-gathering task and influencing the external environment, every
participant in standardisation activities also participates in internal projects in his
field. In this way, TP Vision assures that the filtering of information is done based on
the actual needs of the organisation. People participating in standardisation bodies can
be found in marketing, but in most cases they work in the development function. They
collect and assimilate information from the (legislation/certification) ecosystem in the
CE industry, and the assimilation of the knowledge is done via discussions in the
relevant triangles (see next section).

Translating ecosystem knowledge into organisational knowledge

Having collected the information and knowledge from your ecosystems, the next step
concerns translating this knowledge into organisational knowledge. This part of
knowledge management is a critical element in the innovation process. In order to
make the right selection when information is abundant, the inclusion of all
disciplines/functions in this process is essential. This has to be combined with a good
knowledge management system and good interaction with key players in the
organisation (Rothberg and Erickson 2005). The use of the gained knowledge starts
already when filling in the details of the strategic innovation plan. At TP Vision this
is made explicit in a document: the Long Term Product Plan. Next to the strategic
plan, roadmaps and analyses of the relevant ecosystems should be used.

As previously discussed, in order to fully anticipate changes in the innovation
ecosystem, businesses should include main actors in the relevant eco-systems in their
innovation process. When involving development, marketing, production, as well as,
purchasing and standardisation, elements like human interactive capabilities and
experience on knowledge transfer on interpersonal or departmental levels are
important (Rothberg and Erickson 2005). TP Vision therefore organises
cross-functional meetings for knowledge management, which will be described
below. Dependent on the dominant ecosystem, different disciplines are involved. In
the specific case of TP Vision, it typically concerns:

* Knowledge ecosystem: research group, purchasing, development

*  Experience ecosystem: marketing, purchasing, development, new business
development

*  Legislation/certification ecosystem: development, marketing, production

At TP Vision, a structure with monthly meetings forms the fundaments of the
knowledge management system. Multiple meetings run parallel, each focusing on part
of TV use case. An example is the “viewing experience” use case, focusing on all
aspect of an optimal viewing experience. A (triangle) meeting consist of 5 till 10
people, who are active on the senior level in their discipline. Examples are system
architect, senior designer, product manager or initial purchaser. Participants of these
monthly “Triangle-meetings” discuss the trends in the relevant ecosystems. The word
Triangle is chosen to emphasise the three pillars responsible for innovation at TP
Vision: marketing, development and purchasing. For companies competing in the CE
space, the function of purchasing is important, as for most CE companies following
the cost-curve is essential to survive. Equally important is the aspect that purchasing
stimulates the outward looking attitude. In a business so depending on ecosystems,
outward looking attitude is essential to gain market share. The buying decision of a
TV consumer is not only based on the basic function (watching linear content), but
also on the promise to be part of a (personalised) ecosystem (driven by social media).
Having future-proof partners is necessary to have an effective development process.
One of the standard agenda points of a “Triangle-meeting” is the assessment of
(potential) partners.

Having a number of parallel (experience focused) triangle groups has a number of

http://creativecommons.org/licenses/by/3.0 76



Journal of Innovation Management Hieltjes, Hieltjes
JIM 2, 1 (2014) 69-82

advantages. On one hand it supports active involvement of purchasing and marketing
in the triangle meetings, as the discussion are related to the same type of topics. The
time spend on these meeting is perceived as well invested. On the other hand each
experience domain gives a different weight to the three eco-systems as can be seen in
in figure 2. Having focused triangle teams ensures that the external analysis is

relevant for all participants.
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Fig. 2. Innovation ecosystems in the consumer electronics industry. In the centre the product
and user can be found. Based on the use-cases the relevant environment is defined. The
relevant ecosystem is separated into knowledge, experience and legislation/certification

ecosystems.
TP Vision recognises that information collected by participating in standardisation is

relevant for a (experience) domain as well for business strategy. Next to triangle
meetings an extra cross-functional meeting is organised to leveraging the many
valuable contacts standardisation participants have within the innovation ecosystem.

In for example marketing working groups, people have valuable knowledge on trends
in the experience ecosystem. In the technical working groups, people are connected to
the knowledge ecosystem. Quarterly meetings between TP Vision standardisation
people and management of development and marketing are planned to align business
strategy and standardisation policy. In these quarterly meeting the portfolio of
standardisation projects is assessed. If needed, the meeting leads to new initiatives to

create industry standardisation (e.g. SMART TV alliance).

43 Portfolio choices

Today we live in a time of information abundance and making the right choice (what
“to do”, or “not to do”) is difficult. The same holds for portfolio management for
innovation. Portfolio management can become a competitive advantage if a company
uses all the knowledge available in the company to make the right portfolio choices.
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This means that all functions involved in innovation should also be consulted in case
of portfolio choices. Elicitation, the process of capturing the tacit knowledge, i.e.
knowledge that is a mixture of deliberation, subjective insight, intuitions, heuristics,
and judgments, is salient in this respect (Bayney and Chakravarti, 2012). Once
captured, this knowledge should translate in clear strategic choices.

Within TP Vision the aforementioned “Triangle-meetings” are an essential input for
program management to make decisions. The monthly “Triangle-meetings” are also
used to review the progress of the product concept and feasibility portfolio and they
advise program management to stop or change the projects based on changes in the
environment.

Strategic shifts in priority between the several domains are made on a half yearly
Golden Triangle. In the half-yearly meeting, main decisions related to the innovation
portfolio are made. The domain triangles present the trends in their domain, and based
on a SWOT analysis and business assessment, a project portfolio is proposed. A
business management team, representing development (e.g. CTO, Chief Technology
Officer), marketing (e.g. CMO, Chief Marketing Officer) and purchasing (e.g. CPO,
Chief Purchasing Officer) decides in the Golden triangle for shifts in the total
innovation portfolio.

Figure 3 below gives an overview of the triangle structures at TP Vision. The monthly
triangle meetings discuss trends in the relevant ecosystems concerning a particular
domain among the senior management. The half-yearly Golden triangle meetings then
set out the choices in portfolio management, based on the domain triangles’ input.

Marketing

—dh A A AAA

Development Purchasing

i M A A A A

CMO

CTO CPO

Fig. 3 The triangle structure of TP Vision, with the monthly domain triangles on top and the
half-yearly golden triangle below.

44 Adapting the development process to the fast changing environment

Making the portfolio choice is based on the available knowledge. In a dynamic
environment these choices have to be adapted in case of major changes in this
environment occur. At TP Vision therefore measures and checks at several moments,
whether the ecosystem feedback is still incorporated in the product development, as
will be described this section. Moreover, in order to ensure a lasting winning
innovation strategy, the knowledge management process is tuned regularly to the new
environment, based on rigorous evaluations.
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Adjustments of the choices during development

As many companies, TP Vision uses a stage-gate method during the development of
its new products and services. During this process, it is important to check the link to
the ecosystem for feedback and input at the correct moment. Proper and timely
linking of the ecosystems to the stage-gate process is key to reaching market success.
Each ecosystem will play a varying role in at the different stages of the process. In the
figure below, a stage-gate process (as in among others: Alexio (2009)) is shown with
the respective involvement of the pre-defined ecosystems, as based on experience.

Knowledge ecosystem

Experience ecosystem

| egislation
/Certification
cosystem

. Commerciali-

‘ Validation zation

Development

Feasibility

Product
concept

Fig. 4. Stage-gate process interacting with the ecosystems.

Although varying case by case, the product concept and feasibility phase usually
encompass monitoring of, and interaction with, all three ecosystems, as all
ecosystems need to align in order to make the idea conceivable. During the
development phase, the knowledge and experience ecosystems prevail as the leading
force of development. Once the product has been developed, the
legislation/certification ecosystem will be intensively utilised, in order to ensure
compatibility. Finally, during the commercialisation phase, the experience ecosystem
takes the upper hand. Figure 4 gives a typical example of the linkage of the
ecosystems with the development phases.

TP Vision uses the gate meetings to validate if the prediction of the ecosystem is still
valid and if changes in the ecosystem need to be taken into account. This implies that
it is essential to involve all disciplines in the preparation of gate meetings. The results
of the previous phase, is presented with regards to the future ecosystem. During the
project gate meetings, program management decides whether to continue with a
project programme or not.
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Tuning the knowledge management process

The Triangle system has been applied for several years and a yearly effective analysis
has been done. The purpose of the Triangle system is, to validate the knowledge
gained from the ecosystem and translate this knowledge into the best innovation
initiatives.

During the yearly evaluation the effect of the last year’s innovation cycle is evaluated.
During the same evaluation also the effect of the innovation started three years ago is
evaluated. The main criterion of the assessment is: Has the programme contributed to
the competiveness of the key product range?

The effectiveness of the Triangles is per domain assessed and the learnings are
applied to improve the quality of the monthly triangle meetings (meeting agenda,
underpinning of proposals and assessment/reporting of trends in the eco-system). To
guide the improvements, key metrics are collected per triangle (e.g. number of open
innovation project started with external partners).

5 Implications and limitations.

In section 4, the case of TP Vision illustrates, how to map your ecosystems, how to
translate ecosystem knowledge into organisational knowledge and how to organise
the decision process. The methods have been successfully tested by several Business
Units of Royal Philips. Based on their experiences, several context specific factors
have been determined that make the described approach successful. Elements that
prove to contribute to a successful application of this system are:

* A fast changing environment like consumer electronic industry

* A short product lifecycles and fast feedback of the market

* A flat organisation structure, where bottom up initiatives are valued

* A culture where cross-functional cooperation is encourages

* Incremental innovations are taking large part of the innovation budget
* A strong strategic purchasing role

Companies and industries that can familiarise themselves with the aforementioned
factors are likely to benefit from implanting a similar approach to open innovation as
TP Vision. There are however also elements, which make the application of the
described process more difficult. Specifically:

* A top down culture

* Organic organisation growing via entrepreneurial behaviour of a few
individuals.

*  Business units with less than 40 persons based in one location (e.g. focusing
on one breakthrough innovation).

*  Business with mainly outsourced research and development activities.

As the implementation of open innovation strategy is always context specific, it
would be beneficial if future research identifies the approaches of companies in other
industries and environment. Building a literature of multiple cases of how to
implement open innovation, will allow researchers to identify parallels and key
concepts that can be applied generically, as well as more context specific elements.
Lastly, more systematic research on the involvement of purchasing in collecting
ecosystem knowledge, as well as the involvement of standardisation bodies, is
warranted, as the current literature seems to large ignore its importance in the
innovation process.
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6 Conclusion

An active link to relevant ecosystems is essential in inbound open innovation. Every
discipline should have a defined role in linking to these ecosystems. A good
elicitation procedure and usage of this collective knowledge is needed for an optimal
innovation process. While most companies involve only marketing, development and
production in the innovation process, the TP Vision case shows the potential of also
involving employees working in (initial) purchasing, as well as those employees
representing a company in external (standardisation) bodies. This can lead to a big
step forward in the innovation performance of companies working in the consumer
electronics (CE) industry, as more salient information and knowledge is extracted
from the relevant ecosystems.

In order to translate the ecosystem knowledge into organisational knowledge, the
organisation of the knowledge management system plays a key role. The TP Vision
case advocates monthly regular cross-functional triangle meetings at domain level,
combining marketing, development and purchasing, to ensure structural access to the
ecosystems. In turn, half-yearly Golden triangle meetings combine the different
domain triangles in order to make strategic portfolio choices. As the CE environment
is changing rapidly, regular alignment check-ups of the ecosystems and product
development are planned during the several stages of the stage-gate innovation
process. In combination with regular evaluations of the system, this ensures that the
TP Vision open innovation approach stays up to date and remains effective.
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Abstract. This paper highlights the impact of entrepreneurial team
demographics and networking on organizational innovativeness in a sample of
SMEs located in northwest Turkey. The findings revealed that entrepreneurial
team characteristics (age heterogeneity and average education) played a
significant role in organizational innovativeness of SMEs after controlling team
size. Networking with public organizations played an important role in
contributing to innovativeness capacity whereas networking with competitors
had a marginal role. The findings suggest substitutability between
entrepreneurial team characteristics (average education) and networking which
can offer more flexibility in the policies of public organizations and educational
institutions.

Keywords: Networks, Entrepreneurial Teams, Innovativeness, Small and
Medium-sized Enterprises

1 Introduction

Mortality of SMEs is argued to be quite low and research concludes that survival can
be achieved through acquiring a propensity to create (Desphande and Farley; 1999,
2000). Innovation process involves exploiting an opportunity through which
entrepreneurs combine resources in a novel way that would enable them to survive.
Organizational innovativeness is a means for change (Damanpour, 1991), yet differs
from change with an intentionality of direct benefit and newness (West and Farr,
1990). Although research on innovativeness produced numerous findings, the results
were inconsistent (Downs and Mohr, 1976) as each focused on different aspects of
innovativeness (Varis and Littunen, 2010). The variety in approaches prevented
cumulative contributions to the concept. Past research mostly focused on product
innovativeness (Griffin, 2002) neglecting the importance of other dimensions such as
market and process that contribute to overall innovativeness of organizations.

Entrepreneurs utilize both tangible and intangible resources they possess in order to
enhance innovativeness. It is argued that small firms’ ability to use external networks
(Noteboom, 1994) help to remedy the shortcomings of smallness (Hakansson and
Snehota, 1990) in identifying innovative opportunities. Networks bring new
knowledge and information that is vital for firm innovativeness (Bell, 2005).
Moreover, entrepreneurial team characteristics are yet another factor whose direct
impact on strategic issues such as innovativeness has been demonstrated by the work
of Wiersema and Bantel (1992). However, past researchers have either studied
relationship of human or social factors and innovativeness, taking samples of
entrepreneurs rather than entrepreneurial teams (Seghers et al., 2012), or explored the
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effect of only one of the above mentioned variables (networks and entrepreneurial
teams) on innovativeness (Molina-Moralez and Martinez-Fernandez, 2010).

The purpose of this paper is to clarify whether networking and entrepreneurial team
characteristics are antecedents of organizational innovativeness. Organizations’
overall innovativeness capability will be the basis of our understanding in
operationalizing the construct. The paper is organized as follows. First, a review of
the literature on the concepts of innovativeness, entrepreneurial teams and networking
is provided. Second, the findings on the relationship between innovativeness and the
two independent variables (entrepreneurial team characteristics and networking) are
reviewed in order to develop and justify the hypotheses. Third, the methodological
background and research findings are introduced. Last, the discussion and limitations
of the research are presented.

2 Innovativeness, entrepreneurial teams, and networking

Wang and Ahmed (2004) defined an organization’s overall innovativeness construct
as “introducing new products to the market, through combining strategic orientation
with innovative behavior and process.” According to the authors innovativeness
implies the propensity for constant innovation. The five interlinked areas they
identified are product innovativeness, market innovativeness, process innovativeness,
behavioral innovativeness and strategic innovativeness. Product and market
innovativeness are externally focused and market based, while process and behavior
innovativeness are internally focused. Strategic innovativeness, on the other hand,
emphasizes an organization’s ability to detect external opportunities in a timely
fashion and match external opportunities with internal capabilities in order to serve
innovative products and explore new markets or market sectors. These five aspects
together represent an organization’s overall innovativeness (Wang and Ahmed, 2004).

Organizations vary widely with regard to their capacities to innovate (Cohen and
Levinthal, 1990). The resource dependency theory of organizations emphasizes the
importance of both internal and external resources in company performance in
capturing a mode of innovativeness (Varis and Litunen, 2010; Barney, 2001; Peteraf,
1993). Although past research focused on the entrepreneur as a person in developing
processes (North and Smallbone, 2000), recent literature emphasizes the importance
of entrepreneurial teams whose trait combinations/characteristics are major assets for
innovativeness (Carpenter, 2002) and family firm performance (Ling and
Kellermanns, 2010). The concept of entrepreneurial teams has been built on top
management teams research (Hambrick and Mason, 1984). U¢basaran et al. (2003)
defined entrepreneurial teams as comprising members who hold significant ownership
stakes and are involved in strategic planning. Research has shown the superior
performance of ventures owned by entrepreneurial teams relative to those owned by
solo entrepreneurs (Cooper and Bruno, 1977). Top management teams’ involvement
becomes more intense in small businesses as a consequence of their size and flexible
structure (Brunning et al., 2007). Therefore, the capacity created by diverse
entrepreneurial teams attains particular importance in developing innovation
strategies and acknowledging their knowledge and experiences inducing use of
resources in a unique way.

Upper echelons theory, which pioneered interest in teams at the top, indicates that the
demographic characteristics of top executives are related to major organizational
outcomes (Cannella et al., 2001). The larger the combined set of skills and
experiences, the more successful they are in addressing complex issues such as
innovativeness. Similarly, heterogeneity begets dynamism that helps in accessing
networks to find creative solutions to pressing problems (Carpenter et al., 2004).
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Heterogeneity may be due to different sources and literature distinguishes between
job-related (factors such as background, education, and tenure which capture task
relevant skills and experiences) and non-job related (age and gender) heterogeneity.
Research identifies job-related heterogeneity as provoking more salient outcomes in
strategic dynamism than the latter (Naranjo-Gil et al., 2012). However, heterogeneity
is a double edged sword as negative effect of team heterogeneity was also identified
on exchange of information as well as integration of differential knowledge within top
management teams (Li, 2012).

While internal resources such as entrepreneurial team characteristics are critical to
innovativeness, connections with external knowledge sources complement the
resources that small businesses are deprived of. Hence, top management team
characteristics alone may not be enough to predict organizational outcomes and
consideration of other predictor variables such as networking may lead to more value-
adding contributions in research (Carpenter, 2002). Networks are valuable for
bringing innovation-specific resources and expertise for entrepreneurial teams to
exploit (Rothwell, 1991; Zaheer and Bell, 2005). Firms’ desire to obtain needed
information (Hendry et al., 1995) and knowledge opportunities (Brunetto and Far-
Wharton, 2007) have been cited among primary justifications for networking.

Evidence as to the importance of networking has been provided by different theories.
Organizational learning theory explains innovativeness capacity through an inherent
learning process. Small businesses exchange resources and information with external
resources to incorporate skills, knowledge and behaviours into their existing sets of
skills. Throughout exchange processes, learning needs of entrepreneurial teams are
met by means of various external relationships that advance innovativeness capacity
of the entrepreneurial team. Social capital theory yet brings another perspective that
highlights the importance of social networks. By creating a context for social
interactions, social capital facilitates the formation of new linkages (Tsai, 2000;
Spence et al., 2003) that boost innovativeness.

Social capital is a relational source featured in exchange relations that enhance the
level of knowledge through impacting quality of information, frequency of interaction
and the degree of trust in these relations (Nahapiet and Ghoshal, 1998; Greve and
Salaff, 2003). Complementing their own resources, small businesses build networks
to exchange resources (Massa and Tessa, 2008). Based on the quality of exchange
relations, the information accessed by the entrepreneur earns usefulness as well as
reliability. Networks developed with various stakeholders are instrumental for
providing information and knowledge. Stakeholders such as government agencies,
universities, suppliers and competitors are critical in their influence on innovativeness
(Gibb, 1995; Greve and Salaff, 2003). However, the impact created varies depending
on the type and nature of linkages. Vertical linkages such as suppliers and customers
influence cost reduction, risk-sharing opportunities and timeliness. Horizontal
linkages such as competitors, universities, and public agencies, on the other hand,
complement know-how (Tidd et al., 1997; Massa and Tessa, 2008).

According to Jack (2005), entrepreneurs’ aim in developing ties is not restricted by
overcoming weaknesses due to newness. Besides, networks are tools to acquire social
capital, which is essential for innovativeness. However, it should also be
acknowledged that how networks are utilized is of greater critical importance than
merely having networks (Jack, 2005). Using weak and strong ties concepts, Jack
(2005) admitted that strong ties developed with stakeholders were important in
providing information and knowledge for innovation, as well as enhancing the
business and personal reputation (Jack, 2005). Elfring and Hulsink (2007) also used
strong and weak ties concepts in a case study where different patterns of network
development were identified. Networks display a dynamic nature where weak ties are
abandoned more often than strong ones. Moreover, networks are sought to gain
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information as well as legitimacy. Legitimacy equips the founders with network
development capabilities. But at the same time, limitations are signified whereby
network overload hinders utilization (Elfring and Hulsink, 2007).

In their research focusing on the effect of interorganizational social capital on start-up
firms, Pirolo and Presutti (2010) showed that both strong and weak social capital
affect the growth of start-up firms throughout their life cycle. Moreover, they verified
that weak ties with customers influence innovation performance growth, while strong
ties, which form a significant social liability, have an inhibiting effect during their
entire life cycle. In all this research (Jack, 2005; Elfring and Hulsink, 2007; Pirolo
and Presutti, 2010) a consensus over the dark side of the networks was reached in that
having too many strong ties may inhibit access to new information.

On the other hand, Ahuja (2000) distinguished among technical, commercial and
social capital in terms of influencing the linkage formation behavior. In his study of
chemical firms focusing only on interfirm networks, he argued that ability to
collaborate with other firms was to a great extent influenced by the commercial
capital (supporting assets needed in commercializing an innovation) and therefore not
evenly distributed across firms. However, firms with technical capital (capabilities in
creating new technology, products, and processes) could still develop alternative
paths for collaboration with other firms, such as joint ventures or technology
agreements. Social capital, on the other hand, plays a facilitative role by providing
both informational and reputational benefits to collaborating firms. Through social
capital development, firms engage in joint ventures more confidently as it allows the
gaining of prior insight as to the predictability of behaviours of other firms (Dakhli
and De Clercq, 2004).

3 Development of hypotheses

3.1 Entrepreneurial team demographics and innovativeness

Since SMEs lack most of the resources large firms have for use in innovative
activities, what individuals know becomes extremely important (Wicklund and
Shephard, 2003). Although there is substantive research in large firms pertaining to
the role played by top management team characteristics in enhancing innovativeness
(Wiersema and Bantel, 1992; Canella et al., 2001; Camelo-Ordaz et al., 2005), little is
done to address whether this is equally important in SMEs. Because of liability of
smallness being the major constraint, the entrepreneurial human capital emerges as a
critical factor to exploit (Davidsson and Honig, 2003; Shrader and Siegel, 2007).
Below are the salient entrepreneurial team demographics and the crucial role they
play in determining innovative capacity as discussed in the literature.

Gender Heterogeneity: As a demographic variable, gender has drawn the attention of
many researchers upon increasing number of women entering business life. Gender
heterogeneity was found to be associated with higher quality solutions (Hoffman and
Maier, 1961; Sethi et al., 2002), creative decisions (Zaidi et al., 2010) and better
performance (Wood, 1987). Gender diversity has a positive impact on innovativeness
because of the differences in the nature of women and men that in turn enhance team
performance in innovative activities. Thus, we propose:

Hypothesis 1: There is a positive relationship between gender
heterogeneity of entrepreneurial teams and innovativeness.

Average Age: As was found by many researchers, management team youth affects
innovative activities of the companies positively (Child, 1974; Hambrick and Mason,
1984; Bantel and Jackson, 1989). Three explanations for this association can be seen
in the literature. First, as Child (1974) contended, younger managers possess the
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ability to spend more physical and mental effort to bring change to their companies.
Moreover, their learning abilities, reasoning and memory are better than older
managers which help them to come up with new ideas and learn new behaviors
(Botwinick, 1977; Burke and Leah, 1981). Second, an advantage is created in terms of
the more sophisticated technical knowledge acquired by younger managers during
their education (Bantel and Jackson, 1989). Finally, younger managers are more eager
to take risky actions than older managers (Vroom and Pahl, 1971; Hambrick and
Mason, 1984).

In contrast, it is argued that older managers avoid risky behaviors to maintain their
financial and career security since their expenditure habits are already established
(Carlsson and Karlsson, 1970). Old age employees are less creative and slow in
adapting to change (Taqi, 2002). Moreover, youthfulness also poses limitations on
innovativeness. According to Kitchell (1997), very young managers searching for
opportunities at early stages of their career may fail to make a long-term commitment
or champion radical changes. Taking the opposite arguments into account, it can be
deducted that the relationship between an entrepreneurial team’s average age and
innovativeness, while negative, is curvilinear at the extremes (for very young and
very old entrepreneurial teams). Since the findings indicate a potential curvilinear
relationship beyond a simple linear relationship, we propose:

Hypothesis 2: There is a negative curvilinear relationship between
average age of entrepreneurial teams and innovativeness.

Age Heterogeneity: Contradictory views are found on the effect of age heterogeneity
on innovativeness by researchers. Age heterogeneity increases the innovativeness of
teams because different age groups have different attitudes, values and perspectives
due to their experiences of different social, political and economic environments and
events which boost group creativity (Leonard and Sensiper, 1998; Glass, 2007).
However, heterogeneity is avoided since it inflates negativity and leads to higher
levels of conflict (Hartel, 2004). Conflict obstructs group cohesiveness which is
necessary for teams to decide on strategic actions like innovations. On the other hand,
Bantel and Jackson (1989) in their research in the banking sector found no significant
relationship between the two variables. Hence we propose:

Hypothesis 3: Innovativeness of entrepreneurial teams is influenced by
their age heterogeneity.

Average Organizational Tenure: Hayes and Abernathy (1980) stated that a manager
working in a particular company for long periof of time can develop knowledge of the
technological trends unique to the industry which in turn encourages him to engage in
innovation capitalizing on such knowledge. On the other hand, Hambrick and Mason
(1984) proposed that managers who have worked in the same company for many
years develop a kind of loyalty to their existing products and markets which prevents
them from looking for new ones. Similarly, Bantel and Jackson (1989) pointed to
managers’ psychological commitment to the status quo - a factor decreasing the need
for information search. Similarly, Brunning et al. (2007) claimed that over time,
managers may become insulated from changes in business environment and
inevitably fail to perceive and react to change. Thus, considering these arguments, a
negative curvilinear relationship is proposed:

Hypothesis 4: There is a negative curvilinear relationship between
average tenure of entrepreneurial teams and innovativeness.

Organizational Tenure Heterogeneity: As in the case of age heterogeneity, cohort
groups defined by organizational tenure are likely to be different from each other with
respect to their experiences, perspectives, attitudes and values. Although
heterogeneity may add cognitive diversity and encourage discussion, these differences
may at the same time promote conflict and obstruct communication processes among
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members creating a barrier for innovativeness (Katz, 1982; Bantel and Jackson,
1989). Therefore, we propose:

Hypothesis 5: Innovativeness of entrepreneurial teams is influenced by
their tenure heterogeneity.

Average Education Level: A manager’s formal educational background has been
accepted as a sign of his/her values and cognitive abilities in many studies. Moreover,
a positive relationship with top management teams’ average education levels and their
commitment to innovation was found (Kimberly and Evanisko, 1981; Hambrick and
Mason, 1984; Bantel and Jackson, 1989; Daellanbach et al., 1999) which indicated
that teams having higher education levels had an ability to bring creative solutions to
more complex problems, and were more receptive toward innovation. Therefore, we
propose:

Hypothesis 6: There is a positive relationship between average
education level of entrepreneurial teams and innovativeness.

3.2 Networking and innovativeness

Networking with Customers: It has been argued that there is scope for considerable
gain through involving the user in the product design and development processes
(Rothwell and Gardiner, 1985; Thomke and Von Hippel, 2001; Prahalad and
Ramaswamy, 2004). These gains are believed to be four-fold. First, internal design
and development activities may be supplemented by getting access to the technical
and managerial skills of their customers. Second, user involvement is an ideal way of
establishing the optimum price/performance combination and ultimately the optimum
specifications. Third, involving the user in the product design and development stages
reduces the post-delivery learning required on their part. Finally, where user
involvement stimulates a strong relationship, this may result in user feedback and
associated product improvements that serve to lengthen the product life span
(Rothwell and Gardiner, 1985; Freel, 2000). Von Hippel and Katz (2002) claimed that
agency costs will be incurred whenever users delegate design to manufacturers and
thus, underlined the importance of providing users with the incentives for
participating in innovation. In support of these views, Freel (2003) later found a
significant positive relationship between having links with customers and new
product innovations. Therefore, we propose:

Hypothesis 7a: There is a positive relationship between networking
with customers and innovativeness.

Networking with Suppliers: Networking with suppliers enhances competitiveness
(Ramcharran, 2001) with an ultimate effect on innovativeness capability (Rothwell
and Dodgson, 1991). Since bought-out items account for a significant percent of total
costs (Turnbull et al., 1992) in many industries, it is evident that the supplier
relationship has an important role in determining competitiveness and ultimately,
innovative capability. In their review, Rothwell and Dodgson (1991) found that in
cases of significant innovation, 10 percent of innovations involved collaboration with
customers only, compared to 55 percent that involved collaboration with both
customers and suppliers. Exploring the degree of linkages between automotive parts
suppliers and automobile manufacturers, Ramcharran (2001) also found significant
linkages manifested by high correlation coefficients of the price-to-earnings ratio of
auto parts suppliers and auto manufacturers. Based on these findings, it can be
concluded that networking with suppliers benefits firms’ innovativeness. Therefore,
the following hypothesis is proposed:

Hypothesis 7b: There is a positive relationship between networking
with suppliers and innovativeness.
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Networking with Competitors: When trying to innovate, an important strategic failure
that occurs is exploiting current competencies to provide short-term success, while
suppressing the detection of new competencies and creating obstacles to the firm’s
long term viability (Levinthal and March, 1993). Many firms appear to exploit
existing competencies and explore new competencies at the same time (O’Reilly and
Tushman, 2004). According to Millson et al. (1996), formal and informal partnering
arrangements done with other firms may help to overcome the limitations of internal
resources on innovativeness. Other studies suggest that the principal benefits of
networking with competitors include complementing and supplementing internal
product development efforts (Rothwell and Dodgson, 1991), cost and risk sharing
(Dodgson, 1994), accessing new markets and the transfer of both embedded
technology and tacit knowledge (Karlsson and Olsson, 1998). Strategic alliances
provide a platform for organizational learning whereby partnering firms gain access to
new knowledge. In fact, managing the relationship itself is a learning process (Inkpen
and Tsang, 2005; Kale and Singh, 2007; Su et al., 2009).

Despite the various advantages, concerns over intellectual property may impede
firms’ willingness to enter into such horizontal collaborative agreements. However,
Freel (2000) argued that the most innovative firms were significantly more likely to
be involved in some form of innovation-related collaborative activity with firms
outside the vertical value chain. Although competitors are the most neglected
stakeholders, collaboration with them revealed positive effect on innovativeness,
particularly in research done in the biotechnology industry (Walker et al., 1997; Baum
et al., 2000; Su et al., 2009). To this end, co-opetition strategies need to be deployed
to change the perception of business from being one of win-lose to win-win (Nalebuff
and Brandenburger, 1997). Therefore, we propose:

Hypothesis 7c: There is a positive relationship between networking
with competitors and innovativeness.

Networking with Universities: The collaboration with universities and research
institutes enables small firms to develop technological knowledge which can’t be
accomplished alone (Bower, 1993). As in other types of external linkages, small firms
are able to gain access to complicated technology and technical expertise whose direct
employment is impeded by internal resource limitations (Freel, 2000). As a matter of
fact, partnership with industry is on the agenda of many universities as a part of
national policies to strengthen innovativeness. Consultancy provided to ventures as
well as continuing education offered to professional employees by academicians
(Reams, 1986; Saxenian, 1994) are examples illustrating the contributory potential of
such networks. In this regard, two principal explanations are referred to. The first
claims that university research is a source of significant innovation-generating
knowledge which diffuses initially through personal contacts to adjacent firms (Acs et
al., 1994). The second suggests that small firms are able to fill internal resource
deficiencies by reaching university resource networks (Westhead and Storey, 1995).

Empirical support to the above theoretical explanations was offered by Wilkinson et
al. (1996) who found in their study that 90 percent of the most innovative firms had
formal links with universities. Freel (2003) also found a significant positive
relationship between having university links and introducing new processes in a
sample of 597 small and medium sized enterprises. Therefore, we propose:

Hypothesis 7d: There is a positive relationship between networking
with universities and innovativeness.

Networking with Public Agencies: The role played by public organizations in
innovation has been explored by various researchers (Chung, 1999; Hassink, 2002;
Heimonen, 2012). Among the valuable outcomes of networking with public
organizations, specialist advice and information provided by public organizations are
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crucial. Moreover, government employs the requisite expertise or has easy access to
such expertise through its considerable resource networks. Alternatively, government
fulfills the network management role in these collaborations. Empirically, Freel
(2003) discovered the positive effect of having public sector links on product
innovations. Since the regulatory environment of the public sector has an impact on
small business growth and development, collaboration with public organizations has a
positive effect on innovations (Freel, 2003) and breeds the skills, attitudes and values
of entrepreneurs (Gibb, 1995) who need to be more innovative. Thus, we propose:

Hypothesis 7e: There is a positive relationship between networking
with public agencies and innovativeness.

To sum up:

Hypothesis 7: Networking with stakeholders such as customers,
universities, suppliers, public organizations and competitors have
positive relations with innovativeness.

4  Research methodology and findings

4.1 The sample

The study was conducted in the largest Organized Industrial Site of Bursa, Turkey.
The district only refers to geographical proximity of SMEs from different sectors
without any support of a dedicated institution. Although the industrial site is one of
the major sites in Turkey, it may not represent the whole country. Therefore, the
findings are specific to the industrial site studied. SMEs comprise 99.5 percent of the
total number of firms in Turkey (SIS, 2002) and are defined as the economic units
having less than 250 employees and less than 25 million liras in net annual sales.
Based on this definition, a total of 136 companies were identified utilizing regional
websites listing SMEs and company websites. Out of 136 companies contacted, 119
agreed to participate. Out of 77 returned surveys, 74 usable (response rate = 62.18%)
remained after eliminating those without entrepreneurial teams or those with missing
responses.

The industries represented by SMEs in the sample are; textile (20.3%), automotive
(28.4%), chemical (10.8%), information technologies (8.1%), metal/rubber/packaging
(8.1%) and others (24.3%). The average age of SMEs is 18 years with a median of
14.5 years. In terms of status, 12.2% of these firms are sole proprietorships, 1.4% are
open partnership, 28.4% are incorporated companies and 58.1% are limited
companies.

The data is based on self-reports of either general managers or owners. Self-report
surveys are indicated as the most commonly used method in studying innovation
(Sonnfield et al., 2001). The single respondent approach adopted is based on the
assumption that the respondents would be familiar with the information sought.
Hence, it is argued that in the case of SMEs, the views of a single respondent may, in
fact, reflect those of the firm (Lyon et al., 2000).

4.2 Measures of variables

The innovativeness scale used was developed by Wang and Ahmed (2004). The scale
contained product, market, process, behavioral and strategic innovativeness
dimensions, which as a whole measures organizational innovativeness. The
instrument originally contained 20 items. However, the item “we get a lot of support
from managers if we want to try new ways of doing things” was eliminated since it
was not appropriate for the purpose of the research. Exemplar scale items are “In new
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product and service introductions, our company is often first-to-market,” “New
products and services in our company often take us up against new competitors” and
“We are constantly improving our business processes.” Each item had a 6-point scale
with the endpoints “Strongly Disagree” (= 1) and “Strongly Agree” (= 6).

The networking scale was developed by Freel (2003). A six-point Likert scale (1=
strongly disagree, 2=disagree, 3= slightly disagree, 4= slightly agree, 5= agree and 6=
strongly agree) was used to assess responses to the items. Networking activities were
measured by asking five separate questions (Freel, 2003). An exemplar item is “Has
your firm been involved in networking with customers for innovative activities during
the past 3 years?” Networking with customers, suppliers, competitors, universities and
public agencies for innovation-related activities were determined by forming dummy
variables. Those who networked with a party for innovation related activities during
the past three years were coded as “one” and coded as “zero” if otherwise.

The entrepreneurial team data was collected by asking the number of people in the
founding team and the current team, followed by information on the current
entrepreneurial team size. Subsequently; gender, current age, education level attained,
occupation, tenure in the company and total tenure were asked. For education, six
response categories were provided; i.e. elementary school (eight years), high school
(11 years), two-year graduate program degree (13 years), college degree (16 years),
masters’ degree (18 years) and doctoral degree (22 years), and these categories were
converted into continuous variables.

Team variables that were used in the analyses such as average age, average
organizational tenure and average number of years of education were calculated by
summing the members’ values and dividing it by the number of members in the
teams. For team heterogeneity variables, two different approaches were utilized. For
interval data, Allison (1978) observed that the coefficient of variation provides a
direct method for obtaining a scale invariant measure of dispersion. In our study, this
was appropriate for interval level variables with a theoretically fixed zero point and
was used for age and organizational tenure. For the categorical variable such as
gender, Blau’s (1977) index of heterogeneity:

(1-=p?)

In the heterogeneity index, p is the proportion of group members in a category and i is
the number of different categories represented in the team. Permissions from the
authors of original scales and questionnaires were obtained prior to circulation. First,
the questions and scales used in the questionnaire were all translated from English to
Turkish. Subsequently, three managers working in the industry and an academician
reviewed the translations to assure that no loss of meaning occurred.

Control Variable: Team size is seen as a factor in organizational demography theory
which may affect group composition and as a result the organizational outcomes
(Blau, 1977, Eisenhardt and Schhonhoven, 1990; Ancona and Caldwell, 1992). Since
larger teams are likely to be more heterogeneous, they affect the coefficient of
variation. Larger size also enhances cognitive diversity which enriches insights during
strategy making (Bantel and Jackson, 1989; Brunning et al., 2007). Therefore, it is
likely that team size is positively correlated with team heterogeneity which in turn
affects innovativeness of the teams. According to Bantel and Jackson (1989), positive
correlation is especially likely to exist when the teams of interest are all relatively
small. Therefore, team size has been regarded as a control variable in this study.

4.3 Descriptive statistics

Of the participant firms, 20.3 percent were operating in the textile sector, 28.4 percent
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were in the automotive sector, 10.8 percent were in the chemical groups sector, 8.1
percent were in information technologies sector, 8.1 percent were in the
metal/rubber/packaging sector and 24.3 percent were in other businesses such as
construction, printing, heating-cooling systems, logistics and consultancy. The
average age of the companies was 18 years with a median of 14.5 years. 73.3 percent
of the companies have employee numbers less than 50.

The entrepreneurial teams differed with regard to team formation modes. 54.1 percent
were formed drawing from family members and friends. 24.3 percent of the teams
utilized their professional ties prior to the firm’s foundation. Only 4.1 percent of the
teams were formed under the lead of an investor. These results showed that SMEs in
the sample chose their entrepreneurial team members from among those with whom
they have emotional kinship rather than preferring those with whom they had
professional relations as was found in Westhead et al.’s (2001) study.

The entrepreneurial teams’ sizes ranged from two to twelve members, with the
average size being 4.04 (SD= 2.49). In total, there were 299 members in 74 teams.
The majority of the 290 team members were male (male=74.8%; female=25.2%)
indicating male domination. The team members were on average middle-aged
(average=43.86, SD= 7.62) and had been employed by their current firms for 11.2
years on average (SD=6.73) with an average of 18.7 years of work experience (SD=
7.90). Respondents represented different functional areas such as
operations/production, management, marketing/sales, finance/accounting and R&D.
Educational levels attained also considerably varied; elementary school (15.2%), high
school (25.9%), two-year degree (10%), college degree (37.2%), master’s degree
(10%) and doctoral degree (1.7%). Concerning college degree attainment, 41 percent
studied technical areas (engineering or science) whereas 59% had education in non-
technical fields (general business, finance/accounting, marketing/sales or law) (Table

1.

Table 1. Descriptive Statistics.

Variable Frequency %
Gender (N=290)
Male 217 74.8
Female 73 25.2
Age (N=272)
20-30 36 13.2
31-40 88 324
41-50 79 29.0
Above 51 69 25.4
Mean= 43.86 SD=17.62
Education (N=290)
Elementary school 44 15.2
High school 75 259
Two-year degree 29 10.0
College degree 108 37.2
Master’s degree 29 10.0
Doctoral degree 5 1.7

Tenure in the
Company (N=267)

0-1 year 14 5.2
2-5 years 71 26.6
6-10 years 78 29.2
11-15 years 39 14.6
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16-20 years 21 7.9
More than 21 44 16.5
Mean=11.17 SD=6.73
Tenure in General
(N=248)
0-1 year 5 2
2-5 years 19 7.7
6-10 years 46 18.5
11-15 years 43 17.3
16-20 years 37 14.9
More than 21 98 39.5

Mean= 18.68 SD=17.90

Most of the firms built networks with their customers (78.4%) and suppliers (77%),
whereas networking with competitors (24.3%), universities (21.6%) and public
organizations (36.5%) were relatively less frequently utilized. The means, standard
deviations, reliability coefficients and inter-correlations are presented for all variables
in Table 2.

4.4 Correlation analysis

Table 2 presents means, standard deviations and Pearson bivariate correlations for the
twelve variables in the study, along with alpha internal reliability coefficients for
multiple-item scales. The Cronbach’s Alpha found for the innovativeness scale (o
=0.895) exceeds the threshold of .70 suggested by Nunnally (1978). The correlation
coefficients ranged between 0.012 and 0.572 (Table 2). The findings indicated that the
innovativeness measures were negatively and significantly correlated with average
age and age heterogeneity only at the commonly accepted level of p< .05. Of the six
team composition variables studied, a weak positive correlation was found between
innovativeness and average number of years of education (p< 0.1). These correlations
identified are consistent with past research. Remaining team variables such as gender
heterogeneity, average organizational tenure and organizational tenure heterogeneity
were not correlated with innovation.

All of the networking variables were significantly correlated with innovativeness.
There were positive correlations between innovativeness and networking with
customers (p< 0.01), networking with suppliers (p<0.01), networking with
competitors (p< 0.05), networking with universities (p< 0.05) and networking with
public organizations (p< 0.01).

4.5 Regression analysis

The hypotheses were tested with a three-step hierarchical regression analysis, with
control variable (team size), team demographics variables and networking as
predictors of innovativeness. At Step 1, innovativeness was regressed on the team
size. At Step 2, the team variables were added as a block to the regression model. Due
to curvilinear relationships predicted, the average age was squared and the logarithm
of organizational tenure was used in the analyses. At Step 3, networking variables
were added, and the results are displayed on Table 3. The beta coefficients, or
standardized regression coefficients, represent the strength of the unique relationship
between a predictor variable and innovativeness after controlling for the effects of the
other predictor variables in the regression model at that step. The R2 statistics
represent the amount of variation in innovativeness that is explained by all the
predictor variables in the regression model at that step.
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Table 2. Means, Standard Deviations, Alpha Coefficients and Intercorrelations for Variables.

Variables X I o 1 2 3 4 5 6 7 8 9 10 1M 12
1. Organizational

Innovativeness 4.25 082089

2. Gender

Heterogenelty 0.25 023 na. 0.103

3. Average Age 43.86 7.62 n.a. -0.268" 0.059

4. Age "

Heterogenelty 0.19 0.12 n.a. -0.270* -0.179 0.098

5. Average

Organizational 1117 6.73 na. -0.060 0.236* 0.524* 0.046

Tenure

6. Organizational

Tenure 0.30 0.34 na. 0027 0012 -0.058 0.341*0.272*

Heterogeneity

7. Average Number

of Years of 13.382.92 n.a. 02242 0.019 -0.172 0.066 0.033 0.188

Education

8.Networking with 76 41 na 0389 0177 -0.213 -0.133 0.029 -0.112 0.373"
Customers

g'uﬁgﬁ‘g’gk'"g Wi 077 042 na 0408 -0.003 -0.080 -0.057 -0.012-0.145 0.308" 0.572*

10. Networking with

0.310*
Competitors *

0.24 043 na. 0.285* 0.131 -0.115 -0.160 0.057 -0.128 0.087 0.298**

11. Networking with

AN 0.22 0.41 n.a. 0.269* -0.020 -0.092 0.085 -0.037-0.003 0.348** 0.116 0.287* 0.161
Universities

12. Networking with
Public Organizations

13, Team Size 404 249 na. 0.285° 0.107 -0.056 0.066 0.0370.355* 0.068 0.102 -0.108 0.003 -0.035 0.124
*p<0.1; * p< 0.05; ** p<0.01

0.36 0.48 n.a. 0404 0.117 -0.2212 -0.094 -0.119-0.003 0.205a -0.011 0.147 -0.168 0.147

At Step 1, the control variable ‘team size’ explained a significant (p< .05) amount of
the variation in innovativeness. Size as a control variable maintained its significance
in subsequent steps. At Step 2, the addition of the team demographics variables
brought a significant (p< .05) increase in the amount of variation explained in
innovativeness beyond that explained by the control variable. Age heterogeneity had a
negative (p< .05) and average years of education (p< .10) had a unique positive
relationship with innovativeness. Thereby, support for the third and the sixth
hypotheses was obtained in the absence of networking variables. At Step 3, adding
remaining networking variables again increased the amount of variation explained
significantly (p< 0.001) beyond that was explained by both control variables and
entrepreneurial team characteristics. Only age heterogeneity remained having a
significant effect on innovativeness (p< .05), thus supporting our third hypothesis.
The findings failed to support proposed positive relationships between innovativeness
and gender heterogeneity, average age, average tenure, tenure heterogeneity, and
education heterogeneity.
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Table 3. Hierarchical Regression Analysis.

Organizational Innovativeness

Beta Values
Predictor Variables Step 1 Step 2 Step 3
Control Variable
Team Size 0.285* 0.282* 0.229*
Team Variables
Gender Heterogeneity 0.029 -0.049
Average Age (Squared) -0.219 -0.051
Age Heterogeneity -0.265* -0.240*
Average Organizational Tenure (Log) 0.023 -0.033
Organizational Tenure Heterogeneity -0.043 0.126
Average Number of Years of Education 0.1862 -0.082
Networking Variables
Networking with Customers 0.195
Networking with Suppliers 0.193
Networking with Competitors 0.1852
Networking with Universities 0.161
Networking with Public Organizations 0.340**
Adjusted R? 0.069 0.177 0.420
R? 0.081 0.256 0.516
AR? 0.174 0.260
F 6.377* 3.237* 5.414**
AF 2.574* 6.555**

*p<0.1; * p<0.05; ** p< 0.01; *** p<0.001

The analysis revealed that networking with public organizations had a significant
positive effect on innovativeness (p< 0.01) along with a slight positive impact created
by networking with competitors (p< 0.1), thus validating hypotheses 7c and 7e.
However, the results failed to support significant positive relationships expected
between innovativeness and networking done with customers, universities, and
suppliers (Hypotheses 7a, 7b, 7d). Adding networking variables to the regression
equation increased explanatory capacity of the model, reflected in a change in the
value of R? by .260.

We examined the variance inflation factors (VIFs) for the predictor variables in the
full regression model that included control variables as well as team and networking
variables. This aimed to assess whether multicollinearity was a serious problem in the
regression analysis. As defined, multicollinearity implies how much a given predictor
variable correlates with the set of other predictor variables in the regression model.
Multicollinearity decreases the likelihood of obtaining statistically significant
coefficients by increasing the standard error of the regression coefficient for the
predictor variable. The examination of the resulting VIF indices indicated that all
values are 2.04 or less; a value below the threshold of ten that is generally used as the
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evidence of serious multicollinearity, suggesting that multicollinearity is not a serious
problem (Ryan, 1997; Ryan, 2003; Cohen et al., 2003).

5  Discussion and policy implications

Overall, our results suggest that entrepreneurial team characteristics and networking
are antecedents of innovativeness capability in small firms after controlling for the
effect of size of the entrepreneurial teams. The significant effect of entrepreneurial
team size on innovativeness found in Step 1 indicates the importance of optimizing
the processes of coordination within the teams in enhancing innovative capability of
SME:s.

The significant evidence obtained concerning impact of entrepreneurial team
characteristics on innovativeness (Step 2) primarily reveals that increase in age
heterogeneity influences innovativeness adversely. This finding is consistent with
previous research which argued that increasing age differences bred potential for
conflict (Hartel, 2004), which subsequently decreased consensus and cooperation over
strategic targets such as enhancement of innovativeness capability. The moderate
positive effect of educational backgrounds of team members on innovativeness at this
step manifests the value of entrepreneurship training to be provided by universities
and other institutions that would eliminate the educational gap.

Concerning networking, respondents admitted that they relied on external sources in
order to innovate. However, despite the arguments on the gains of networking with
multiple parties (Tsai and Ghoshal, 1998), networking with public institutions was the
major contributing variable to small business innovation for the sample. In a sense,
this indicates the possibility of redundant relations with other actors. In fact, public
policies on protection of intellectual property and public funding allocated,
particularly to R&D activities, were found to be critical in enhancing SME
innovativeness (Heimonen, 2012). Hence, similar public policies need to be
developed and communicated with the aim of furthering SME utilization. In addition,
the moderate effect of networking with competitors on innovativeness indicates that
novel ideas can be created by either exchanging or combining resources with them.
Networking with competitor firms may facilitate pooling of competencies whereby
high-quality information and tacit knowledge compiled may trigger firms’
innovativeness capacity.

Although firms in the sample more frequently established networks with customers
(78.4%) and suppliers (77%), and less with public organizations (36.5%) and
competitors (24.3%), our findings validated significant contributions to
innovativeness by the latter two only. Various explanations may lie behind the
reluctance in utilizing more beneficial networks. This can be partly attributed to the
unawareness of entrepreneurial teams of the potential of networking, particularly with
public organizations. Inefficiencies due to bureaucracy in reaping the benefits of this
opportunity may be another likely cause. On the other end, public organizations may
fail to tailor SME programs to the specific needs of small firms. Plus, public
organizations’ failure in delegating centrally administered power to their local
representatives which carry out local relations with SMEs may bring an alternative
explanation for the negligence.

When the findings of all steps were considered, it was interesting to see that the
positive significant effect of education found in Step 2 disappeared in the next step
where networking variables were added into the regression analysis. Added to this is
the change in the direction of relationship between Step 2 and 3 for average
organizational tenure and both tenure and gender heterogeneity. The interaction effect
implications are interesting and may be explored further by future research.
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The literature on top management teams led to inconclusive findings concerning team
heterogeneity’s effect on strategic change (Hambrick and Mason, 1984; Wiersema
and Bantel, 1992). The hypothesized relationship of heterogeneity and innovativeness
which also entails a strategic move is not completely supported with our findings. The
only significant enduring effect in our analysis is that of age heterogeneity which can
be classified as a non-job-related heterogeneity. The criticisms with regard to
predictive power of team heterogeneity are therefore partly supported by this study.
However, the most striking is our finding on possible substitution of the impact
created by teams’ average educational level with that of networking with public
organizations in enhancing innovativeness. As networking with public agencies was
introduced in the regression equation in Step 3, the impact of education was offset by
their effect. This implies that entrepreneurial teams may balance their educational
shortcomings with networks established with public agencies.

The findings, in a way, replicate past arguments (Bugra, 2007) stating that the Turkish
private sector owed their existence to the state. Bugra particularly implied that state
subsidy policies created a protective climate against foreign competition for decades
and kept many firms afloat which otherwise could not survive. Under the influence of
past tradition, entrepreneurial teams in the sample viewed their organizational
innovativeness mostly dependent on networking with public organizations. Moreover,
the substitutability of human capital (average number of years of education) with
networking (with public organizations) is a novel finding which may bring new
insights in developing innovativeness capacity given the scarcity of talented human
resources. Relatively higher contributions on innovativeness made by networking
with external stakeholders against self-sufficiency may help public organizations
develop a new array of policies. Communicating innovativeness enhancement policies
of public agencies directly to SMEs or by way of agents is yet another important issue
to be considered.

Moreover, entrepreneurial teams should acknowledge the enormous potential of
networking with stakeholders such as suppliers, competitors, customers and
universities in enhancing their innovativeness. In order to make plural-actor
networking more viable, SMEs need to be provided tools for partnership development
and stakeholder engagement. Training programs covering these issues will enhance
their networking skills. On the other hand, universities need to review their policies if
they are to attract SMEs’ attention for collaboration on innovativeness focused
projects. Networking with competitors necessitates the existence of a trusting business
environment. Therefore, enhancing intellectual property laws and creating an
environment of just relations will be crucial towards this end.

6 Limitations of the study and suggestions for future research

Finally, it is important to highlight the various limitations of the research. First, the
data is collected from Bursa region which may have its own idiosyncratic features. A
potential for bias lies in our focus on a single industrial site which prevents us
generalizing our findings to the whole country. Second, the networks in this research
are not studied distinguishing weak and strong natures of ties. The flow of knowledge
along different types of networks will obviously vary and lead to different outcomes.
The development of a full model considering different featured ties provides
important opportunity for future researchers. In line with this perspective, studying
characteristics of the industrial sites such as proximity or geographic space, which
may affect how social networks are shaped, may be worthwhile. Distinguishing
different stages in networking may also be of interest to future researchers. Third,
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availability of entrepreneurial human and social capital does not adequately clarify
how innovation may take place. These types of capital do not adequately explain the
effect of cognitive and organizational factors. Therefore, future research may be
carried out focusing on different aspects of innovation processes. A focus in issues
like changing absorptive capacity of teams would be rewarding in developing a more
holistic view of innovativeness. Moreover, networking with public agencies may be
further detailed to distinguish local, national, as well as semi-governmental agencies,
available in the country. Availability of local institutions (either public or private) in
the district acting as a data bank where information is pooled would be an important
factor in providing the needed support. Lastly, comparing different structures such as
new start-ups in incubators, established firms and high-tech firms may lead to
valuable contributions. To conclude, the results presented here are pioneering in that
they show the first direct effects of entrepreneurial teams and networking on
innovativeness capacity in a sample of SMEs in Bursa, Turkey.

Note: A previous version of this paper has been presented at 2010 SBI Annual
Conference, Albuquerque. The authors convey their thanks to the two anonymous
reviewers for their invaluable contributions.
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Abstract. The research presented in this paper proposes a novel quantitative
model for decomposing and assessing the Value for the Customer. The
proposed approach builds on the different dimensions of the Value Network
analysis proposed by Verna Allee having as background the concept of Value
for the Customer proposed by Woodall. In this context, the Value for the
Customer is modelled as a relationship established between the exchanged
deliverables and a combination of tangible and intangible assets projected into
their endogenous or exogenous dimensions. The Value Network Analysis of
the deliverables exchange enables an in-depth understanding of this frontier
and the implicit modelling of co-creation scenarios. The proposed Conceptual
Model for Decomposing Value for the Customer combines several concepts:
from the marketing area we have the concept of Value for the Customer; from
the area of intellectual capital the concept of Value Network Analysis; from the
collaborative networks area we have the perspective of the enterprise life cycle
and the endogenous and exogenous perspectives; at last, the proposed model is
supported by a mathematical formal description that stems from the area of
Multi-Criteria Decision Making. The whole concept is illustrated in the context
of a case study of an enterprise in the footwear industry (Pontechem). The
merits of this approach seem evident from the contact with Pontechem as it
provides a structured approach for the enterprises to assess the adequacy of
their value proposition to the client/customer needs and how these relate to
their endogenous and/or exogenous tangible or intangible assets. The proposed
model, as a tool, may therefore be a useful instrument in supporting the
commercialisation of new products and/or services.

Keywords: Value for the Customer, Value Proposition, Asset Management,
Fuzzy AHP.

1 Introduction

Delivering and creating value for the customers is the foundation of any business
enterprise, in fact, value has been “the fundamental basis for all marketing activity”
(Holbrook, 1994). The Marketing Science Institute (MSI) (Institute., 2010) included
in its list of the research priorities, the development of marketing capabilities for a
customer focused organization - “research is required to develop ways to identify,
develop, and deliver compelling value propositions that incorporate customers as
collaborators”. For the majority of current Industrial Marketing research concerned
with value creation, the focus is on Value for the Customer. The reasoning behind
such concentration is, according to MSI, the “need to get better sense of what is on
their minds” and the “need to know the construction of insights into why people buy
and used products or services”.
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Knowledge about customer’s perceived value and “knowledge used to anticipate
what customer will value in the future play central roles in building and maintaining
a sustainable advantage” (Blocker and Flint, 2007). To this end, the challenge in
many enterprises is to “develop an offering that is both flexible and capable of being
tailored to fit the specific requirements of customers” (Rahikka et al., 2011). This is
what the value proposition is about. The value proposition often displays in practice a
one-sided enterprise perspective (Woodruff and Flint, 2006). However, the Value
Proposition (VP) “is an overall view of a company's bundle of products and services
that are of value to the customer.” (Osterwalder, 2004). It is also a fact that customers
do not perceive the enterprise offers to be equally important from their own point of
view. As some authors say, “the value proposition defines the specific strategy to
compete for new customers” (Jalili and Rezaie, 2010). So it is essential to determine
which factors determine the perception on Value for the Customer (VC) and how this
value is perceived, involving what the customer receives (e.g. benefits) and what he
gives up to acquire and use a product (e.g.: costs and sacrifices), (Flint et al., 2002,
Lapierre, 2001, Ulaga, 2003, Komulainen et al., 2007). Following that line of
thinking it is required to have a clear knowledge of the nature of the interactions
between enterprise members, customers, and suppliers (Kowalkowski, 2011).

With these issues in mind, the research presented in this paper proposes a novel
quantitative model for decomposing and assessing the Value for the Customer. The
proposed approach builds on the different dimensions of the Value Network analysis
proposed by Verna Allee (Allee, 2008a) having as background the concept of Value
for the Customer proposed by Tony Woodall (Woodall, 2003). In this context, the
Value for the Customer is modelled as a relationship established between the
exchanged deliverables and a combination of tangible and intangible assets projected
into their endogenous or exogenous dimensions. The Value Network Analysis of the
deliverables exchange, enables an in-depth understanding of this frontier and the
implicit modelling of co-creation scenarios. The proposed Conceptual Model for
Decomposing Value for the Customer combines several concepts: from the
marketing area we have the concept of Value for the Customer; from the area of
intellectual capital the concept of Value Network Analysis; from the collaborative
networks area we have the perspective of the enterprise life cycle and the endogenous
and exogenous perspectives; at last, the proposed model is supported by a
mathematical formal description that stems from the area of Multi-Criteria Decision
Making. In this context, the contribution of this research to the body of knowledge
may be structured along the following dimensions: 1) a novel Conceptual Model for
Decomposing Value for the Customer listing the relationships between the different
components of the model; 2) an approach for using the Conceptual Model by
reducing the burden tasks demanded from the enterprise customer; 3) a method for
assessing and integrating of both the enterprise and the customer perspectives of the
perceived value; 4) the supporting of Fuzzy AHP (Chen, 2004b, Ertugrul and
Karakasoglu, 2008, Nukala and Gupta, 2005) quantitative formulation for this multi-
criteria decision making problem; at last, 5), the actual computational
implementation of the quantitative model that was developed using PHP and a
MySQL database.

The proposed model is presented in the forthcoming chapters and finally discussed in
the context of a case study in the footwear industry in Portugal (APICCAPS, 2008).
The next paragraph introduces the literature review on the concept of the Value for
the Customer. Then, the three steps of the proposed method to assess and decompose
the Value for the Customer are presented, followed by the research questions and an
overview of the research methodology. The framework for describing and analyzing
the value creation in the context of a case study is then presented. At last are
discussed the managerial implications, the limitations of the study, the future
research and the final conclusions are presented.
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2 Value for the Customer

The concept of customer value is one of the most overused concepts in the literature
and several definitions of customer value as perceived and defined by the customer
have been offered, such as: “customer value” (Woodruff, 1997b, Anderson et al.,
2006); “consumer value” (Lai, 1995); “customer perceived value” (Lapierre, 2000);
“value for the customer” (Woodall, 2003). Woodall (2003), proposed a definition of
these related customer concept of value, by choosing the term Value for the
Customer (VC):

“Value for the customer (VC) is any demand-side, personal perception of
advantage arising out of a customer’s association with an organisation’s
offering, and can occur as reduction in sacrifice; presence of benefit
(perceived as either attributes or outcomes), the resultant of any weighed
combination of sacrifice and benefit; or an aggregation, over time, of any or
all these”, (Woodall, 2003 p.2)

Over many years much work has been made and discussed in the literature on the
concept on Value for the Customer. Zeithmal has suggested customer perceived
value as “what they get benefits relative to what they have to give up” (cost or
sacrifices) (Zeithaml, 1988). Lay has suggested a framework for customer value
focuses on the buyer’s evaluation of product purchase at the time of buying,
integrating cultural value, personal values, consumption values and product benefits
(Lai, 1995). Huber believed that benefits and costs are defined in terms of
consumer’s perceptions in the activities of acquisition, consumption and maintenance
(Huber et al., 1997). Flint creates a model to describe how customers’ perceptions of
value change over time in industrial supply relationship. This model focuses in three
forms of value: values, desired value and value judgment (Flint et al., 1997).
Woodruff defines customer value as “a customer’s perceived preference for and
evaluation of those product attributes, attribute performances and consequences
arising from use that facilitate achieving the customer’s goals and purposes in use
situations” (Woodruff, 1997). This author develops a model to customer value
oriented marketing information system (CVOMIS). In industrial context, Lapierre
develop a scale to measure customer perceived value: called the “key drivers” -
benefits and sacrifices (Lapierre, 2000). Also emphasized that customer perceived
value can be defined as the “difference between the benefits and sacrifices perceived
by the customers in response to their expectations, that is their needs and wants”
(Lapierre, 2001). Simpson created a framework for supplier market-orientation,
where market orientated behaviours are conceptualized (Simpson et al., 2001). The
authors (Kothandaraman and Wilson, 2001) had developed a model based on three
concepts of value creation: superior customer value, core capabilities and
relationship. Woodall has developed a framework for Value for the a longitudinal
perspective and different forms of value, (Woodall, 2003). Ulaga developed a model
for buyer-seller relationship and integrate the relationship value into the network
relationship marketing, (Ulaga and Eggert, 2006). Smith and Colgate adopt the term
customer value and define this term “as a summative or ratio based evaluation or
whether it is made with compensatory or non-compensatory rules”. These authors
had presented a conceptual framework for marketers incorporating four major types
of value that can be created by the organization and five major sources value (Smith
and Colgate, 2007).

Two theories have been developed by Vargo & Lusch (2004) and by Gonroos
(2008) to assess exchange. They combine the value-in-exchange and value-in-use
based on the service perspective. The “service logic” within marketing identified by
(Grénroos, 2008) makes explicit the value creation that emerges from the interaction
between enterprise and customer. This theory has a two-sided perspective. On the
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firms role we have the value creation process, and sometimes under certain
circumstances the enterprise has the opportunity to create value together with the
customer that becomes a co-creator of value. In the “service dominant logic”
identified by (Vargo and Lusch, 2004), the service is the fundamental base of
exchange. This point of view is based on the definition of service “the process of
using one’s competences (knowledge and skills) for the benefits of the other party”
(Vargo and Lusch, 2004 p374). These authors viewed the customer’s as co-creators
of value:

“the value creation is always a collaborative and interactive process that
takes place in the context of a unique set of multiple exchange relationship,
when service is provided though goods” (Vargo and Lusch, 2004 p372).

“The determination of value in the process of exchange remains an important
component of value creation” (Kowalkowski, 2011). In order to understand the
enterprise capability to create value one should go beyond the individual enterprise
examine the value creation network formed by the key enterprises in the value chain
and how that delivers value to the end customer. “The value network defines the
reality of the business network” (Kothandaraman and Wilson, 2001). In this context
it should be further understood that the “dynamics of value conversion requires
expanding beyond the asset view of intangibles to understand the function of
intangibles as negotiable goods and as deliverables” (Allee, 2008a). According to
Allee value is “(...) an emergent property of the network, so, understanding the
functioning of the network as a whole is essential to understand how and why value
is created. (...)” (Allee, 2008a).

According to this literature review, it is clear that the concept of value has been
defined in many theoretical contexts by focusing for example in “beliefs, competitive
advantage, goal attainment, preferences and attitudes”, and this suggests that value
may be a “multi-dimensional construct that merits multiple measurement
approaches” (Hogan, 2001).

The research presented in this work builds on the different dimensions of the value
creation analysis proposed by (Allee, 2008a), comprising the asset utilization, value
conversion, value enhancements, the transaction’s perceived value and the social
value. These constructs, used to model the value creation analysis, enable the implicit
modelling of the “service logic” concept proposed by (Gronroos, 2008), however,
this paper will not explicitly tackle this topic. The authors are therefore not only
aware of the value co-creation but also that different customer segments will have
different perceived values for offer (Ulaga and Eggert, 2006). The same way,
members of the organization involved in the sales activities will have different
perceptions of the perceived value of enterprise offer. Time also has a direct impact
in the perceived value, from the pre-purchase to the post-purchase phases (Woodall,
2003, Huber et al., 1997). This approach provides the means to explain how
customers perceived the value of the exchanged deliverables (both tangible and
intangible) implied the product/service and how these are related to the enterprise
endogenous/exogenous assets, and helps the firm formulate a clear statement of its
VP in contrast with its competitors.

3 Research Questions and Methodology

3.1 Design Science Approach and Research Questions

Along this project we followed the Design Science approach (Hevner et al., 2004) to
the development of the proposed model. This approach enabled the identification of
an adequate match between the business need and the literature gap (Nicola et al.,
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2010, Nicola et al., 2012). The validation followed the Case Study approach with an
early exploratory case study that enabled the early design and assessment of the
following research questions, having as background the definition of Value for the
Customer proposed by (Woodall, 2003):

1. How can the Value for the Customer be modelled on top of the organization
endogenous and exogenous assets?
1.1 How is this value built on top of assets endogenous and exogenous to the
organization?
1.2 How do endogenous and exogenous assets influence the Value for the
Customer?
2. Can we derive a formal mathematical model that provides for the quantitative
handling of the proposed model?

According to the article of Dubé and Paré (2003), the “key criteria for the appropriate
use of the case study method is the type of the research questions posed”. The work
of (Eisenhardt and Graebner, 2007) argue that cases studies typically answers to the
“research questions that address ‘how’ and ‘why’ in unexplored research areas”,
helping researchers to clarify why the research questions are significant. Furthermore
“in-depth case investigations open the way to new ideas and new lines of reasoning”
(Dubé and Paré, 2003). In this context, we use the case study approach, as useful
tool, to develop new insights and to support deeper and more detailed investigation
that is necessary to answer the research questions. This also means that literature
review is a continuous process that also helps paving the way to the building of
“informed arguments” in the support of research results (Hevner et al., 2004).

32 Methodology

Case Study Selection

This paper consolidates the previous research in two other case studies by bringing a
third case to the discussion. All cases were made in SMEs in Portugal in three
different sectors, one in the sector of Occupational Safety and Health Services, the
other Textile Industry sector, and the one discussed in this paper in the Footwear
Industry sector. It has been clear that Portugal is facing one of the worsening
employment crises. Increasingly, attention has turned to the micro-enterprises sector
as a provider of employment. According to Eurostat 5% percent of microenterprises
in European Union (EU) are located in Portugal, where they represent 95 .4 percent of
the sector of Small and Medium Enterprises and employ 41% of workers. According
to data from the statistics office of the EU, the share of the sector of Small and
Medium Enterprises (SMEs) in employment is in Portugal, 80.9 percent and 66.9
percent in the EU. "Microenterprises are much more dominant in the SME sector in
Portugal than in almost all other Member States," reads the study on the essential
contribution of the same for job creation presented by the European Commission
(EC) (Lusa, 2012). Also, according to the National Statistics Institute, in 2011,
“84.7% of non-financial corporations were microenterprises, while medium-sized
firms accounted for 2% and large companies were only 0.4% of the total" (Santos,
2014). The enterprise where we are conducting this case study is, therefore
representative of an important group of microenterprise for the Portuguese Economy.

The case study was conducted in the footwear industry, that has been the largest
contributor to the external accounts since it is the sector with the largest trade
surplus, revealed the database in Bank of Portugal (BdP 2012). The year of 2012
(BdP 2012) exceeded 1,3 billion euros in international sales (more than in 2011) and
is expected to growth in 2013 with the strategy of the entrance in new markets such
as United States, China and Chorea (Santos Pereira, 2013). Pontechem is an
import/export enterprise with more than 20 years of experience. They are suppliers to
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the footwear industry. In response to the customer needs they realized they had look
for new products to offer their clients and became suppliers of other companies
namely for the leather goods section, decoration, clothing and accessories.
Pontechem key partners are the Company A, producing synthetic fabrics for various
applications with a great capacity for innovation and adaptation on the growing
market demand. At this moment, they have also as a key partnership a representation
of prefabricated soles (Company B). Company A and B are aliases for existing
companies that the authors are not allowed to disclose.

Approach to data collection and processing

Two personal semi-structured recorded interviews of two enterprise members were
conducted, the Pontechem CEO, which is also the owner and the responsible of the
synthetic-fabrics leather and soles sales department, and the person responsible for
the Purchasing/Sales and Operations Planning (Figure 5). There was also one
important meeting with the Pontechem CEO to position and clarify the research
objectives and to provide a detailed explanation of the on-going research. Right after
the interviews and after an in-depth analysis of the recorded interview, a first version
of the Pontechem Value Network (PVN) was made. Figure 5 illustrates this value
network identifying roles and exchanged deliverables, both tangible and intangible.
Both interviewees were later asked to analyze the PVN and, together with the
research team, improve and validate it. In the analysis of the case study the so-called
Business Narrative Modelling Language (BNML) (Oliveira and Pinto Ferreira, 2011)
was applied. The motivation for narrative analysis stems from the fact that “people
use narratives to order their experience as they make sense of it.” (Rhodes and
Brown, 2005).The Narrative Analysis allows the analyst to understand and discover
the intervening characters, the related facts and place of action, assisted by the plot
structure given by the way how things were done and the time line of the occurred
facts (Pentland, 1999, Costa and Ferreira, 2012). This was the motivation for the
development of BNML (Oliveira and Pinto Ferreira, 2011).
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Domain of Analysis

Context Coding
Fig. 1. The BNML Approach to Narrative Analysis

The BNML approach, illustrated in Figure 1 builds on semi-structured interviews
from where we identify the so-called Points of Extraction. These are chunks of text
that define a relevant segment of the story. The coding of each point of extraction
involves two components: 1) the coding of the domain of analysis where we use
keywords from existing Ontologies/Taxonomies provided by frameworks such as
ARCON and authors such as (Woodall, 2003) and (Lapierre, 2001); 2) the coding of
the business context where we use the "Business Model Ontology" (Osterwalder and
Pigneur, 2010) and "Enterprise Ontology" (Uschold et al., 1998). The interview was
segmented into different Points of Extraction, each modelled as one (or more)
Microsoft Excel line establishing the relationship among the different terms of

http://www.open-jim.org 109



Journal of Innovation Management Nicola, Pinto Ferreira, Pinto Ferreira
JIM 2, 1 (2014) 104-138

coding scheme for both context and domain of analysis. Each line also includes text
from the interview, thus providing the evidence that supports the rationale for those
relationships. These terms are then connected and the Excel worksheet is then further
processed using “pivot tables” in order to extract the desired perspectives on the data
model. Further processing transforms these relationships into graphs using Graphviz
(http://www .graphviz.org). The whole process is automated using excel macros,
pivot tables and the open source Graphviz software. The final result is the
visualization of graphs picturing the relationships among the keywords in the coding
scheme for a particular context. This analysis was made for an Ex-Ante Phase (Pre-
purchase phase).

4 A Conceptual Model for Decomposing Value for the
Customer

The proposed Conceptual Model for Decomposing Value for the Customer builds on
the combination of the following concepts: 1) the concept of Forms of value and
Value temporal positions (Woodall, 2003); 2) the concept of Value Network and on
the network exchange of tangible and intangible deliverables among the network
roles, building on both tangible and intangible enterprise assets (Allee, 2000b, Allee,
2000a, Allee, 2002b), Allee, 2002a), Allee, 2008a); 3) the concept of Enterprise
Endogenous and Exogenous assets, extracted from the Reference Model for
Collaborative ~ Network  Organizations (ARCON) (Camarinha-Matos and
Afasarmanesh, 2008b, Camarinha-Matos and Afasarmanesh, 2008a); and at last 4)
on the concept of Perceived Benefits(PBi)/Sacrifices (PSi) (Lapierre, 2000, Lapierre,
2001, Woodall, 2003). The combination of these perspectives in the proposed
Conceptual Model for Decomposing Value for the Customer, are then formalized in
a quantitative model that uses techniques that stem from the area Multi-Criteria
Decision Making. The concept of triangular fuzzy numbers was further introduced in
the model in order to handle the implied uncertainty and subjectivity of the assessed
perceptions. The following three pictures illustrate the proposed model and its usage
as a sequence of three steps towards the final assessment of the enterprise Value
Proposition (VP) and how this VP is supported by enterprise tangible and intangible
Assets (endogenous/exogenous).

STEP 1: Figure 2 pictures the first step. The objective is to understand how value for
the customer could be broken down into simpler constituents, integrating the value
perceived by the enterprise members for a particular time position. The construction
of the enterprise Value Network (through an interview with enterprise members),
provides the identification of each tangible and intangible deliverable (DL)
exchanged with the customer, as well as the assets (endogenous and exogenous) built
and/or used in the provision of that deliverable. This analysis further relates each
deliverable (DL) with the forms of value. Some authors (De Toni and Tonchia, 2003)
argue for a need to integrate the traditional “outside-in (which analyses the source of
competitive analysis outside the enterprise)” and “inside-out (which analyses the
source of competitive analysis inside the enterprise)” views of the enterprise into a
competence theory. In this context we apply the concepts proposed by the Reference
Model for Collaborative Organizations, to classify the assets built and/or used as
endogenous or exogenous to the enterprise.
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Fig. 2. Customer Perceived Value assessed by the Enterprise Members for a particular Time
Position

The proposed model, at this stage, pictures the perspective of the enterprise
members. This shows: 1) how does the people inside the enterprise perceive the
relative relevance of the assets involved in the process; and 2) how these assets relate
to the Perceived Benefits (PBi)/Sacrifices (PSi) using the Saaty’s scale (Saaty, 1990).
These two components are modeled as a comparison matrix of the triangular fuzzy
numbers resulting from: i) each enterprise member assesses each asset relative
relevance; and ii) assesses the relevance of each asset to each Perceived Benefit
(PBi)/ Sacrifice (PSi). The combination of these comparison matrixes provides the
input to a process that leads to the construction of the final matrix where we will be
able to extract the most relevant assets and Perceived Benefits and Sacrifices.

STEP 2: In the 2™ step of this process, Figure 3, the objective is to obtain further
information from the enterprise client/customer for a particular Time Position and
regarding his perception of benefits and sacrifices. In this step and following the
conclusions of the previous analysis, one takes the most relevant assets to select
which deliverables will be used to assess how the customer perceives the enterprise
value proposition. This step is taken in order to reduce the burden on the customer on
the number of comparison tables that he/she will have to fill. However, and to ensure
that we do not eliminate any relevant deliverable, a brief interview with the customer
helps ensuring that we get the most relevant set of deliverables analyzed. In this step,
the customer assesses the relevance of each deliverable to each PBi/PSi using the
Saaty’s scale (Saaty, 1990).
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Position

STEP 3: Figure 4 pictures the last step of the assessment of the enterprise Value
Proposition and of its supporting assets. This analysis combines the two described
streams, the Enterprise perspective on the left and the Customer perspective on right.
Let us analyze each of the steps in more detail in the following paragraphs.

g g
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Fig. 4. Wrap-up and assessment of results
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The Enterprise Perspective (1% Step)

For the enterprise we have a several and conflicting criteria (Assets and Deliverables)
and alternatives (Perceived Benefits/Sacrifices) where an assessment is not easily
determined. The input information containing the enterprise members’ subjective
judgements relating criteria and alternatives, is uncertain and imprecise. In this
context, the fuzzy theory is usually applied to handle uncertain and subjective
problems in the decision-making process. Therefore we apply the fuzzy Analytical
Hierarchical Process (AHP) to solve this multi-criteria decision-making (MCDM)
problem (Chen, 2004b, Chen et al., 2005, Deng, 1999, Fu et al., 2007). The process
unfolds as follows. Each enterprise member is performs an individual pair-wise
comparison using the Saaty’s scale. Then a comprehensive pair-wise comparison
matrix (eq. 3) is built by integrating the enterprise member’s grades (bj,,,) through
the equations (1-2) (Chen, 2004a), where enterprise members pair-wise comparison
value is transformed into triangular fuzzy numbers.

_ Zp=a(bjep)

l]-e = min(bjep),mje = » Uu;

‘je
(1)
(2)

b = (lje; Mje; uje), ji=12,..m; e=12,...,m

Then we apply the approach of Chang (Chang, 1996) for handling fuzzy AHP, by
using the “extent analysis method” for the synthetic extent values, which derives
crisp weights for fuzzy comparison matrix. Consider a triangular fuzzy comparison
matrix (eq.3) obtained by the steps of Chen (2004):

biy bz - bip
By = (), =| P B2 Bom
(1,1,1) (lizymygug2) o (L My, Ugn)
(L2, my2,u12) (1,11 o (lan Man, Uzn)
(i mug, unr)  (nzs Mpp, Upz) - (11,1
where BU = (lij,mij,uij) = El_jl = (L,L,i) for l,] = 1, e, n and i i]
wij My L

To calculate a priority vector of the above triangular fuzzy comparison matrix D,, ,
the steps of Chang’s extent analysis can be given as in the following:

1) First, sum up each row of the fuzzy comparison matrix D,, by applying the fuzzy
arithmetic operations:

n

n n n 4
ZEU= Zlijﬁzmij;zu[j ) i,j=12,..,n “4)
j=1 j=1 j=1

j=1
Then the inverse of the vector (eq.4) above is:
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n -1 n n n 5)
ZEU = 1/Zuij'1/zmijr1/zlij
j=1 j=1 j=1 j=1

2) Second we normalize the rows sums (eq.5) by:

n n -1
5= Byx [z zij] ©)
j=1 j=1

3) Third, compute the degree of possibility for §; > S; of two TFNs $; = (I;, m;, u;)
and §j = (lj, m;, uj) by the following equation (7):

1, if m; = m;
l] —U;
(m; —w) = (m; = )’
a) In general, the priority weights are calculated by using the equation 8:

V(sizS$) =
otherwise

dA) =minV(S; = S) k=12, ., mk # i ®)
are the pair wise comparison of the § TFNs.
b) Then the weight vector is given by the equation 9:

w = (d/ (A);d " (A); .;d’ (An))T ©)

¢) Finally we normalized the weight vector (eq.10)

W = (d(Ay); d(Az); ..; d(4y) (10)

where W is a non-fuzzy number.

By applying the fuzzy AHP method we obtain a matrix of overall results of the
enterprise member perception of the relevant assets and the relevant PBi/PSi.

The Customer Perspective (2™ Step)

To obtain the matrix of the overall results for the enterprise customer perception
relating relevant deliverables as well as the relevant PBi/PSi, the customer will have
to make their pair-wise comparison using the Saaty’s scale for the deliverables and
for the perceived benefits and sacrifices. We then transform the customer perceptions
using the Saaty’s scale, by converting them into triangular fuzzy numbers using a
comparison scale (Herrera Umafa and Osorio Gémez, 2006). As we have the
comprehensive pair-wise comparison matrix (eq.1-2), we applied the “extent analysis
method” for the synthetic extent values (eq.4-10).

Integrating the two Perspectives (3rd Step)

With these two matrixes we have the degree of priority one criterion or alternative
against all others in a fuzzy comparison matrix, (Wang et al., 2008). On the left we
have the degree of priority (relevance) as seen by the enterprise of an Asset and its
relation to a PBi/PSi, whereas on the right we have the degree of priority (relevance)
as seen by the customer of deliverable and its relation to a PBi/PSi. The relationship
between the assets and the deliverables is known, which means that one now should
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be able to understand how the enterprise assets (endogenous or exogenous) relate to
PBi/PSi, thus enabling the tuning of the enterprise offer Value Proposition.

4.1 Applying the Conceptual Model Decomposing Value for the Customer in the
footwear industry

Figure 5 shows the outcome of a value network analysis performed at Pontechem,
picturing roles or actors in the value network, including the four functional
departments, as well as other two external entities (suppliers). The dashed lines show
that an intangible deliverable has been exchanged (e.g “Requirements for new
collection” (DL3) and “Product Information” (DL2) whereas the solid lines show the
tangible deliverable exchanges (such as payment, sale confirmation)) (Allee, 2008a).

This study will focus on four roles:

* The Pontechem CEO is responsible for the role Sales Synthetic-Fabrics PT/N
and Soles (PT). This role assures the sales fabric and synthetic leather in north
and centre of Portugal and also soles for the whole country. He creates the
environment in which the client decides to buy, in learning what people want
and need trying to persuade them to buy. In this context, the information about
their products (“Product Information” — DL2) is critical to their client, and must
clearly identify the diversity and specifications of their raw material, as well as
their certifications and the minimum quantities of the product the client could
acquire. This role also comprises the continuous search on “Products
Innovation” (DL5) among both current and potential suppliers. This involves the
participation in fairs, visits to suppliers, understanding fashion trends and
reporting the “Requirements for new collections” (DL3). In their sales and
promotion activities they build on with their “Knowledge and experience about
the process” (DL4) provided by their suppliers and also on many years of
experience in this market.

¢ The Sales Synthetic-Fabrics PT/S develops the same activities as above (except
for the soles) in centre and south of Portugal.

*  The Shipping role is responsible for managing the delivery of Synthetic-Fabrics
and Soles to the clients. Soles are in fact shipped directly from the producer,
whereas the Synthetic-Fabrics and received by Pontechem and then shipped to
the clients.

*  The Purchasing/Sales & Operations Planning role is responsible for the financial
area and the management of daily operations between suppliers and clients,
namely:

a) Acquiring material from suppliers, by requesting: “Quotation” (DL7),
“Purchasing Order” (DL6);

b) “Material requirements & due dates” (DL14) as well their confirmation
(“Confirm Delivery due dates” (DL15)), ensuring the clients’ orders will
be shipped right on time;

c) “Payment” (DL16) for the suppliers;

d) Receiving from the suppliers’ new designs and models for both Sales
Synthetic-Fabrics and Soles: “Research on new design and models”
(DL13).
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4.2 Value for the Customer vs. Endogenous and Exogenous Assets

In this paragraph we discuss fundamentally the first research question:

1. How can the Value for the Customer be modeled on top of the organization
endogenous and exogenous assets?
1.1 How is this value built on top of assets endogenous and exogenous to the
organization?
1.2 How do endogenous and exogenous assets influence the Value for the
Customer?

The analysis of this research questions, will enable the assessment that the
relationships that we have proposed in our model are verified and confirmed in real
world. We limited the discussion at a particular time position, an Ex-Ante phase,
corresponding to the period before the handing of the contract proposal to the
customer, as it relates to the perceived Value for the Customer “whenever they
contemplate the purchase” (Woodall 2003, p10). In an Ex-Ante (EXA_VC) value
temporal position, the customer will make some judgments and predictions to
maximize the value of the product/service to be acquired. In this phase, the customer
starts to think what can be expected (such as “expected value” (Huber et al., 1997,
Parasuraman, 1997) from their products/services and what is desirable (such as
“desired value” (Flint et al., 1997)) of the value proposition of the enterprise. These
expectations are related to both benefits expect from the product/service as well as
sacrifices the customer is prepared to make upon its acquisition (Komulainen et al.,
2005). Also, as a desired value is what the customer wants to happen and the benefits
is seeking for. So this phase seems most interesting to study, because this will reduce
the uncertainty the enterprise has in understanding the customer needs and in trying
to maximise the ex-post happiness (Woodall, 2003). The next sections will illustrate
the relationship between forms of value with endogenous and exogenous assets. This
is shown in the form of graphs, using pictures to support the explanation of their
relationship rational in an Ex-Ante phase: 1) the relationship between the exchanged
deliverables and how different forms of value emerge in this phase; 2) the
connections between deliverables, assets and ARCON Endogenous and Exogenous
Components.

Forms of Value and deliverables

In the Figure 6, three forms of value emerged for this phase: Marketing
(MARK_VC), Net (NET_VC) and Sale (SALE_VC).

Forms of Value-Deliverables-Assets-Arcon

DL13:Research
on new
design and models

A28:[Builds]Percent
of Customer
Orders

DLA: ](nuwl edge and A11 [Uses]Ycars of | Expenence
about the prooess A274 [Bullds] Percent.
of Satisfaction
for new collections / A29[Uses;|cm:fed Pmducts EXO-MARK

DLS5: Product A16[Bu|ld]Competmveness
s @
/ A22] [Bullds] Sales

DL2: Product pet

Information
A2[Uses]Know how
DL12: Communication of
specific cases A20; [Uses]l(nowledge

Fig. 6. Map of Emerging Relationships: Forms of Value, Deliverables, Enterprise Assets and
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Types of endogenous and exogenous components (Ex-Ante Phase)

Marketing VC

From the literature, MARK_VC is related with a “pre-experience zone and can be
best associated with an Ex-Ante temporal position” (Woodall, 2003 pl7).
MARK_VC is seen as a “perceived component”, because “suppliers can never
predict how each consumer will perceive and react to specific service” (Woodall,
2003 pl17), that’s why MARK_VC is the form of value related with almost all
deliverables. This is about combining the supply side and the demand side
interpretations of the enterprise offering.

1. “Product Information” (DL2). The client needs to be confident that the

information of the product is correct and up to date. They inform the
customers of all kind of products for making the footwear and for all new
innovations in each collection;
“(...) we provide information about our products including minimum
quantities, product certification, complete product portfolio and innovative
products. We have to ensure [through product certification by our
suppliers] that our products do not contain PVC, acids, acetone or enzymes.
(...) This is an advantage for our clients that will also in having their
products certified, instead having to make tests with raw material bought in
other countries that do not have the European specification requirements.
(...) We also have no child labour. (...)” (Interview excerpts)

2. “Knowledge and experience about the process’(DL4) it is an important
deliverable since according to the interview “(...) the client knows very little
about raw materials and even about the process applying and combining
these raw materials (...)”. The Knowledge of the raw material “(...) is vital
to a salesperson’s effectiveness, because we must always be attentive to
ever-changings client needs, other market trends, competitors’ products or
services as well as new products to answer the questions of our clients”
(interview excerpt). Without it the company will have lack of credibility and
confidence;

3. “Product Innovation” (DLS) it is about search for new products;

“(...) in the footwear industry we must constantly innovate and search for
new products. According to the product innovation they know we have a
multiple sources of new products and we are constantly innovating”
(interview excerpt).

4. “Research on new design and models” (DL13) (suppliers). Suppliers must
constantly improve the manufacturing processes, must be proactive and
anticipate client needs.

NET VC

In the NET_VC the client is focusing purely “on the balance of benefits/sacrifices”
(Woodall, 2003 p7). By looking at the “Requirements for new collections” (DL3),
the customer will make a balance of benefits/sacrifices as a utilitarian perspective on
purchase and consumption. DL3 is related with a particular characteristics and
specifications of a product/service made by the customer.

“An example of a requirement is when a clients wants a specified material,
for instance, a fabric mounted on cork.” (Interview excerpts)

This relates the benefit of the innovation and its value perception by the end-
consumer, versus the difficulty of having a fabric properly mounted on cork. As an
outcome perspective the evaluation of the benefits and sacrifices “(...) has to be done
by the client (...)” (interview excerpt).

However it is important that Pontechem helps the client in assessing balance the
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involved benefit and sacrifices. This implies a consistent and in-depth knowledge of
all materials and how they can, or not, be used together. This assistance is important
and valued by the enterprise clients that will, along the process, buy innovative
materials for footwear.

Quoting the interviewee:

“(...) if we contributed to clients gains they can come again and buy our
products [Building percent of Client orders]. From the point of view of the
client we can advise them if it is feasible or not [to use or combine particular
raw materials ], contributing for their satisfaction” (interview excerpt).

SALE VC

SALE_VC, as a concept, relates only to the reduction of sacrifice “(...) predicted
purely upon units of exchange (...) and influence perceptions of VC at EX-Ante
(...)” phase (Woodall, 2003 p19). In this form of value, the client perceives the price,
the quality of products, the services, according to the information of the enterprise
products (“Product Information” - DL2).

Deliverables vs. Endogenous/Exogenous Assets

The previous discussion related forms of value and their relationship with each
deliverable for the Ex-Ante time position and is illustrated in Figure 6. This picture
also shows the relationship between each deliverable, the enterprise assets being used
or built and the projection of each asset into the types of endogenous and exogenous
components. The following discussion will use the deliverable “Product Information”
(DL2) as an example to illustrate this relationship. The same exercise was extended
to the other deliverables thus further demonstrating the answer to research question
1.1 and 1.2. The authors, however, refrained from including here all this description
in order to make this document shorter and more convenient to read.

Deliverable DL2 is about providing information about Pontechem products and
services: 1) relates to certified products by [Using] Certified Products (A29); 2) and
to the diversity of their product portfolio and to their ability to suggest improvements
the client’s products by [Using] Years of Experience (All), and Know-how (A2)
(using their knowledge) to help clients achieve their goals. Pontechem wants to
increase sales [Building] asset A22 (Sales per Customer) and [Build] Percentage of
Satisfaction (A27) among their clients.

[Building] Sales per Customer (A22)

The asset [Building] Sales per Customer (A22) will be projected into: 1) Endogenous
Functional (END_FUNC), reflecting on the competency of their human resources,
such as CEO and the personal of the enterprise, in their procedures and
methodologies to sale their raw material; 2) Exogenous Market (EXO_MARK)
related with the interaction with clients by giving them information about the
competence of their services and products in acquiring potential sales and new
clients.

[Use] Certified Products (A29)

The asset [Using] Certified Products (A29) will be projected into Exogenous Support
(EXO_SUP), reflecting both the suppliers role and their certification provided by
those entities that are entitled to issue certificates confirming compliance with
regulations and norms.

[Use] Know-how(A2)
The asset [Use] Know-how will be projected into Endogenous Structural (END_ST),
reflecting a direct participation in the main business process, responsible for

operation and collaboration among its actors, (Camarinha-Matos and Afasarmanesh,
2008b). The CEO is responsible for the daily general support activities to their clients
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by helping them solving all different problems that arise from the usage of supplied
materials. The CEO [Uses] know-how to perform these enterprise activities.

Discussion

The focus of this section was answer the 1* research question, to understand how we
could model the Value for the Customer. At this stage we aimed at understanding
how value was built on top of assets endogenous and exogenous to the organization
and how do those assets influence or relate the Value for the Customer. This brief
illustration using DL2, “Product Information” helped demonstrating the relevance of
both endogenous and exogenous assets, of different types (e.g.: Endogenous
Functional, Exogenous Support and Exogenous Market) to the construction of the
value for the customer. Our objective, however, is to build on a quantitative model
that may help us in the decision making process. This will be discussed in the
following sections.

5 Value For the Customer Quantitative Model, Application
and Discussion

Now that the relevance of both endogenous and exogenous assets for the Value for
the Customer was demonstrated, we want to address the second research question:

1. Can we derive a formal mathematical model that provides for the quantitative
handling of the proposed model?

Moreover, as illustrated in the proposed model presentation we would like to use this
quantitative model to support the tuning of the enterprise Value Proposition. To this
end the client or end-customer perceived benefits and sacrifices have to be
understood and included in the equation. As a result, this section is organized as
follows. We start by introducing the list of relevant perceived benefits and sacrifices
derived from the interview at the enterprise. We then use the Fuzzy AHP method to
assess the two “sides”, that is, the enterprise perspective and the client perspective.
Finally we integrate both results in a final analysis of the value proposition.

51 Perceived Benefits and Sacrifices

The detail of the Perceived Benefits (PBi) and Sacrifices (PSi) related to the
previously identified exchanged deliverables and enterprise assets at an EX-Ante
time position were derived from the interview at Pontechem and listed in a table that
contains the whole set of PB/PS identified in the existing deliverable exchange. This
table may be found in annex in Table A.1.

5.2 Using the Fuzzy AHP extent analysis on the enterprise perspective

One of the most common Multi-Criteria Decision Making (MCDM) techniques is
Analytical Hierarchy Process (AHP) (Ahmad et al., 2006, Ahmad and Laplante,
2009, Peng et al., 2011). As the direct application of AHP cannot reflect the human
thinking (Nukala and Gupta, 2005, Vahidnia et al., 2008), in this study AHP will be
used together with fuzzy theory. The authors believe this approach is better in
dealing with ambiguous and self-defined situations (Aggarwal and Singh, 2013). The
so-called Fuzzy AHP method uses the Saaty’s scale for each decision maker,
individually carrying out each pair wise-comparison for the criteria/alternatives. In
our case study, a comprehensive pair-wise comparison matrix (eq.3) is built,
integrating the three perceptions of the two decision makers and client (as perceived
by the company). Using equation (eq.l1-2), these values are transformed into
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triangular fuzzy numbers (Bje). Then, the extent analysis is used to obtain the
synthetic extent value (Chang, 1996) of the pair-wise comparison.

In this context, in order to evaluate the criteria and the alternatives, the interviewees
in the enterprise graded the pair-wise comparison by using the Saaty’s scale giving:
1) the relative importance between each Criterion (8 Assets); 2) for each Criterion
(Asset), the relative importance of each and every Alternative (13 PB/PS). The
overall calculations by using the fuzzy AHP method, through the equations (3-10),
are depicted in the Table 1, showing: a) the relative relevance of the enterprise assets
involved (colour grading column); b) the ranking of alternatives obtained for the
Perceived Benefits/Sacrifices (colour grading in the bottom row); c) the relationship
between Assets and Benefits that were not identified during the interview; d) the
deliverables identified with each asset (endogenous/exogenous); e) the form of value
related with each deliverable.

Relative importance between each Criterion

According to the pair-wise comparison of the company and after the calculation by
using the AHP Fuzzy Method, Table 1, the higher value emerges for the exogenous
market (EXO_MARK) asset [Builds] Competitiveness (A16). Pontechem must
identify opportunities for achieving sustainable competitive advantage (Camarinha-
Matos and Afasarmanesh, 2008, p105), which means the enterprise must focus on
partnerships to achieve its goals, “showing the best potential value within their
chosen marketplace” (Woodall, 2003) by delivering adequate ‘“Product Innovation”
(DL5) in the communication of their value proposition. The interview comments to
this result make this clear:

“(...)due to the fact of our collection changes from to season to season it is
necessary to look for our client needs. We have a high variety of articles. The
client is going to find whatever he wants and the prices are not high. This
saves the client the need to undergo further developments and increases
competitiveness. Basically we provide reliable products that our clients trust.
Our products are also trendy and innovative, thus meeting their needs for the
new season collections.” (interview excerpt).

The relevance of A16 emerges firstly from the price (PS22). Then we have the
Reliability (PB46), the quality of their Products and Services (PB2, PB4) and Trust
(PB49). These PB and PS were indeed mentioned in the interview but not related
with A16. This is an interesting result. Indeed, during the interview the whole list of
PB/PS was analyzed one at a time, however, as result of the pair-wise comparison,
these new relationships emerged. The discussion of these results with the interviewee
confirm the rational for those relationships:

“(...) Our advantage is the diversification and the quality of our products,
service and innovation. (...)There is an amount of different and innovative
products each year in each collection. Also, the client may come to us and get
everything to make shoes.” (Interview excerpts)

The asset [Uses] Years of experience (All) was ranked second. The perceived
benefits with higher values on using this asset were Reliability (PB46) and Trust
(PB49). The client perceived Reliability as “the ability of the supplier to do things
right at the first time” (Lapierre, 2001 p255) and perceived Trust, as the ability to
honour his promises capturing the client confidence that the enterprise is telling the
truth about the products. The interview testimonials confirm the rational for those
relationships:

“(...) we need to know if the product is technically feasible and this
knowledge results from our years of experience in the footwear market.
Indeed, the reliability more than trust is very important in our business.”
(Interview excerpts)
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Ranking of alternatives obtained for the Perceived Benefits

For the ranked alternatives, the highest priority vector of the PB/PS was PS22 —
Price. Thus, it is the most important alternative that the enterprise may take into
account in the decision making process, followed by PB46-Reliability, PB2—Product
quality and PB4-Service quality. These results were confirmed by the enterprise and
emphasized by some authors, whose words can be summarize as: “price is always a
part of the client’s value calculation (...) and is one of the elements which is given up
to obtain a product or a service” (Woodall, 2003, Zeithaml, 1988). PB46-Reliability
is ranked second and is defined “as the ability of the supplier’s to keep his promises
and the accuracy of the transactions” (Lapierre, 2001). In this context, [Using] Years
of experience (All), Certified Products (A29) and Knowledge Reuse (A20) are
contributing for PB46-Reliability. The relationship between assets and benefits that
were not identified during the interview are the cells in white background. It is
interesting to see that A16 is a very important asset, although the PB associated with
it (as mentioned in the interview) has not the highest value in the whole set of
PBs/PSs. The results revealed that four perceived benefits emerged with a fuzzy
weight vector bigger than those mentioned in the interview, namely: PB46-
Reliability, PB4-Service quality; PB2-Product quality and PB49-Trust. These
relationships are explained by the Saaty’s scale ranking of alternatives, thus leading
to the analysis of previously disregarded relationships.
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53 Results from the integration on the customer perception

Upon the attempt to get information from the client, regarding his perception of
benefits and sacrifices, and their relationship with the Pontechem deliverables, the
research team along with Pontechem members, decided to concentrate only on the
assets with higher relevance to identify which deliverables would have to be
analyzed by the client. The results of the matrix of the Table 1, led to the use of the
the following deliverables, for evaluation the criteria with the client: “Product
Information” (DL2); “Requirements for new collections” (DL3); “Knowledge and
experience about the process” (DL4) and “Product Innovation” (DLS5). The client
made the pair-wise comparison using the Saaty’s scale for these deliverables and
then, because we have only one client, we transformed the client perceptions set into
triangular fuzzy numbers using the comparison scale proposed by (Herrera Umafia
and Osorio Gémez, 2006). The calculated the results are in Table 2. After this
calculation and by applying the extent analysis method on fuzzy AHP method we
obtain the priority weight vector (eq.10) for the deliverables:

Wy, =1[0,1949 0,4025 0 0,4025].

Table 2. The fuzzy comparison matrix over different criteria

DL2-Product DL3- Requirements for DL4—K}'10WIedgeand DL5- Product
Criteria Information new collections experience about the Innovation
process
DL2-Product
Information 1 1 2 0,25 0,333 0,5 4 5 6 0,25 0,333 0,5
DL3-
Requirements
for new
collections 2 3 4 1 1 2 4 5 6 1 1 2
DL4-
Knowledge
and
experience
about the
process 0,167 0,2 0,25| 0,167 0,2 0,25 1 1 2| 0,167 0,2 0,25
DL5- Product
Innovation 2 3 4 0,5 1 1 4 5 6 1 1 2

To assess the alternatives, we used all PB/PS except PB21 (Utility) and PS3
(Monetary Costs). Table 3 illustrates two of the four matrixes resulting from this
process.
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Table 3. Fuzzy comparison matrix with respect to DL2 and DL3

PB2Product  PB4Service  PB17Product  PB26Logistics  PB28 Strategic  PB29 Financial  PB43 Product PB47 Technical
DL2 Quality Quality Attributes Benefits Benefits benefits Customization ' PAOREADIItY 0o etence PBA49 Trust Ps22 Price
PB2ProductQualiy| 1 1 2 |2 3 4|1 1 4 5 6 (025033 05025033 05| 8 9 9 (017 02 025/ 1 1 2|4 5 6|1 1 2
v For v
PB4 Service Quality 025 033 05| 1 1 2 [025 033 05| 4 5 6 [017 02 025025 033 05| 2 3 4 013 014 017|025 033 05| 1 1 2 [017 02 025
PB17 Product 05 1 1]2 3 a1 1 4 5 6017033 05(025033 05| 8 9 9017 0202501 1 2[4 5 6f[1 1 2
Attributes
;z:’zg‘mcs 017 02 025(017 02 025017 02 025| 1 1 2 |013 014 017|013 014 027 1 1 2 |013 014 017[013 014 017|013 0,4 017|013 014 017
PR2BSategic |, 3 4|4 s 6|2 3 6 7 8|1 1 202 3 4afs8 9 9|1 1 2|1 1 2|4 5 6|1 1 2
Benefits
PB29 Financial 2 3 4fla s 6|2 3 ale6 7 slomomsmos|1 1 2|8 s 9|1 1 2|1 1 2|a 5 ef[1 1 2
benefits
PB43 Product "
011 011 013[025 033 05 [011 011 013[ 05 1 1 011 011 013{011 011 013| 1 1 1 |011 011 013[017 02 025[013 014 017[017 02 025
Customization
PBAGReliabiliy | 4 5 6|6 7 8|4 s 6|6 7 slos 1 1]os 1 1|8 9 9|1 1 2|6 7 8|7 8 9fla 5 &
pBa7 Technical oy 3l 3 4 |os 1 6 7 s|os 1 1los 1 1|4 5 6 loi3oworr|1 1 2|4 5 6|02 033 05
Competence
PBA9 Trust 017 02 025[05 1 1 [017 02 025[ 6 7 8 [017 02 025(017 02 025 6 7 8 |011 013 014[017 02 025[ 1 1 2 [017 02 025
PS22 Price 05 1 1]4 5 6|05 1 6 7 8|1 1 2005 1 1|4 5 6lo7o02025|2 3 a|a s 6|1 1 2
PB2Product PB4 Service  PB17Product  PB26 Logistics  PB28Strategic  PB29 Financial  PB43 Product PB47 Technical N N
PBAG Reliabilit PBA9 Trust PS22 Pric
DL3 Quality Quality Attributes Benefits Benefits benefits Customization elabily o mpetence s rice
g'::li":’d““ 11 2ol omorr| 1 1 2|1 1 2 [013033 05[025 033 05013 0,14 017(017 02 025| 1 1 2 |013 0,14 017[017 02 025
[
g::f;"”” 6 7 8|1 1 2|6 7 8|6 7 8017 02 025025033 051 1 2{01Bowoi7[4 5 61 1 2|1 1 2
Lz:;:{:’f““ 05 1 101301017/ 1 1 2|1 1 2 (017033 05[025 033 05013 014 017(013 014 017| 1 1 2 |013 014 017|017 02 025
Lg::ﬁ';:g""“ 05 1 1 |013014017/05 1 1|1 1 2 |013014 017|013 014 017|013 014 017|011 011 013|017 02 025|013 014 017|017 02 025
pe2BStategic | gz g4 s s|le 7 8|6 7 8|1 1 2|2 3 4|1 1 2 omo2o02s[a 5 6|2 3 afl1 1 2
Benefits
:fj:ﬁz'“““"“l 4 s 6|2 3 4|6 7 8|6 7 8025033 05(1 1 2 (017 02 025(013 014 017| 1 1 2 [017 02 025 1 1 2
PBESProduct | o ;g o5 1 1|6 7 8|6 7 slos 1 1|4 5 6|1 1 2 omozoxsla s os|1 1 2|1 1 2
Customization
PB4GReliabiliy| 6 7 8|4 s 6|6 7 8|88 9 9|a s 6|6 7 8|4 s 6|1 1 2|6 7 8|4 5 6|a 5 &
PB47 Technical
05 1 1017 02 02505 1 1|4 5 6 |017 02 025(05 1 1 (017 02 025013 014 017| 1 1 2 [017 02 025|05 1 1
Competence
PB49 Trust 6 7 sfos 1 1|6 7 8|6 7 8 025033 05(4 5 6|05 1 101702024 5 6|1 1 2017 02 025
PS22 Price 4 5 6fos 1 1|4 s 6|4 s 6]|os 1 1|05 1 1]05 1 101702024 5 6|4 5 6|1 1 2

The authors had then to

go through the evaluation criteria obtained by multiplying

the matrix Mpgp Table 4 by applying eq3-10) obtained by the weights of each
alternative (PB/PS) with respect to main criteria (deliverables) with the normalized

vector obtained by the weights of the criteria (eq10) WDLT. The summary of the
results of the fuzzy comparison of each PB/PS to each deliverables was a matrix and
thus the resulting of the final score (SC) for the alternatives (PB/PS) is given by the

SC = Mpgp, XW, (Figure 7).

Table 4. Matrix MPBDL: Importance weightings, of all alternatives, with respect to each
deliverable

DL2 DL3 DL4 DLS
PB2 0,21 0 0 0
PB4 0 0,06 0,24 0,21
PB17 0,03 0 024 0,04
PB26 0 0 0 0
PB28 0,22 0,17 0 0
PB29 0,18 0 0 0
PB43 0 0,09 0 o011
PB46 037 055 027 034
PB47 0 0 025 0,3
PB49 0 011 0 0
PS22 0 002 0 0
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10,206 0 0 0 7 10,040147
0 0,064 0,243 0,214 0,11186
0,027 0 0,243 0,041 0,02173
0 0 0 0 0
0,219 0,172 0 0 0(,)12(;1-295 0,11203
SC =10,183 0 0 0 x| 0 = 10,03559
0 0,093 0 0,109 04025 0,08135
0,365 0,549 0,27 0,34 ’ 0,42888
0 0 0,245 0,296 0,11911
0 0,106 0 0 0,04261
10,00662

L 0 0,016 0
Fig. 7. Final score (SC) for alternatives (PB/PS)

The overall result integrating the client perspective is presented in the Table 5, giving
us: a) the priority weights of each deliverable as well as their correspondence to each
endogenous/exogenous or used/built assets; b) the priority weights of each PB/PS; c¢)
and the relationship between the deliverables and PB/PS.

Relative importance between each Criterion (deliverables)

Based on the overall composite value in Table 5, we can comment the priority
weights of each criterion:

“Requirements for new collection” (DL3) and “Product Innovation” (DLS) are the
best ranked deliverable (criteria) with 0,403 followed by the “Product Information”
(DL2) with 0,195. The interview testimonial of the client, confirm the rational for
those relationships:

(...) the enterprise has a huge assortment of products and they innovate
constantly for each season (related with DLS) . This implies, we don’t need to
develop a specific product, for example a new textile or new soles. Also we
have reliability on this enterprise, since they have certified products
reflecting in their service quality and in their technical competence.
(...)“(Client interview excerpts).

“(...) When we think in DL3, we related this component with the fact we can
take the product catalogues with us and with it we can more easily create our
collection (...).” (Client interview excerpts).

The deliverable “Knowledge and Experience about the process” (DL4) is irrelevant
for this client, because this deliverable is embedded in DL3, and this zero make sense
according to the interview at the client:

“(...) I know very little about the raw material. For example, we don’t know if

fabrics are with good quality, i.e, if they had the U.E. tests, if it is possible to
make a detail in a certain product without having the risk of the fabric
doesn’t rip, etc. In this context, we depend on the reliability that we have on
the company and with their technical competence to advise us of those
characteristics. I think this is more related with DL3” (Client interview
excerpts).
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Relative importance between each Alternatives (PB/PS)

Making now the bridge to the perceived benefits, and based on the overall composite
value in Table 5, we can comment the priority weights of each alternative.

The alternative “Reliability” (PB46), with 0,429, scored the highest priority
according to the other PB/PS, followed by the “Technical Competence” (PB47) with
0,119 and “Strategic Benefits”(PB28) with 0,112. “Reliability” also scored the
highest degree of relevance on “Requirements for new collection” (DL3) with 0,549,
“Product Innovation” (DL5) with 0,340 and in “Product Information” (DL2) with
0,365. Therefore, “Reliability” will be chosen the most relevant perceived benefit
among the set of the alternatives.

The “Technical Competence” (PB47) was in second rank on the client perspective,
having the highest value in the “Product Innovation” (DLS5). And this makes sense as
PB47 “captures the creativity of the supplier’s stuff” (Lapierre, 2001 p 256), by the
development of new products. Also by providing knowledge and experience about
the process (DL4) they “demonstrate comprehensive process knowledge of the
client’s business” (Lapierre, 2001 p 256). According to Table 1, the enterprise
perspective did not value this perceived benefit (PB47), since:

“(...) in our perspective the client should not value the technical competence,
because we do not produce the raw material” (enterprise interview
excerpts)”.

Although, the client said:

“(...) we know they don’t produce, but the value becomes from the enterprise
understand our requirements and their expertise in the client activity sector,
namely how to develop new materials with good quality”(client interview
excerpts).”

It is worthy to note that among the 11 alternatives the “Strategic Benefits” (PB28)
and “Service Quality” (PB4) are ranked very close with 0,112 and 0,1118
respectively. This reveals that these two alternatives are almost equally important in
the perception on the client. The PB28 shows the highest degree of relevance when
related to “Product Information” (DL2), and PB4 shows the highest degree of
relevance when related to “Knowledge and Experience about the process” (DL4).

It is interesting to observe that “Price” (PS22) is not relevant for this client. It is clear
that clients do not buy solely based on price. They buy the trade-off between the
benefits a client receives from a product and what he pays for it. Intuitively, the client
may think on price, but when evaluating the overall alternatives the price is not the
most relevant alternative.
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54 Discussion of the results

Figure 8 builds the bridge between the items delivered to the Client, the Deliverables,
and the enterprise Assets used/build by PONTECHEM to respond to and meet the
client needs. The point we want to make at an Ex-Ante analysis is how relevant this
exercise was for Pontechem in understanding of how their Value Proposition is seen
by the client. This picture builds a most relevant connection between deliverables,
whose value is perceived (or not, as we have seen) by the client and the supporting
enterprise endogenous or exogenous assets, enabling therefore a better understanding
of how to adjust the Value Proposition and the supporting enterprise assets perceived
as relevant.

There were not sizeable differences between the enterprise and client perception.
From the evaluation of the two perspectives the alternative with higher value was
Reliability (PB46). It is worth noting that the quantitative method provided new
relevant relations between perceived benefits/sacrifices (PBs/PSs) and exogenous
and exogenous assets. As an example from the enterprise perspective, we have
“Reliability” (PB46) that emerged strongly as related with [Uses] years of experience
(A11) and [Builds] Competitiveness (A16).

DL4: Knowledge and .
"
0,1586

experience

about the process
Legend: Bold lines were not mentioned in the interview. These connections emerged upon the pair-wise
comparison of the different criteria/alternatives.

Customer Perception
uondsaiad esudisyug

Fig. 8. The integration of Pontechem and Customer perspectives

Regarding the endogenous/exogenous assets that were analyzed in the company,
some connections emerged after the evaluation of 11 alternatives, which were not
mentioned in the interview. As an example, “Reliability” (PB46) emerged in the
assets [Builds] Competitiveness (A16) and in [Uses] Years of experience (All).
According to literature review, this represents the reality, “the enterprise must always
be aware of the reliability level” (Theotokas,1999 p4) by [using] theirs years of
experience (All) contributing to “perform the promised service dependably and
accurately” (Lapierre 2000, p255). Also, with the continuous scanning in searching
new products (“Product Innovation” (DLS5)) they contribute for the improvement of
the competitiveness/reliability relation ([Building] Competitiveness). Indeed,
according to the Theotokas “competition is based on the ability of the enterprise to
provide high reliability” (Theotokas, 1999, p2). The interview testimonial of the
client and enterprise perception, confirm the rational for those relationships:

“(...) if we want a specific development of new textile material, we have the
reliability on the Pontechem to develop the new material. In this sense we
expected also the U.E. tests applied in the new material and with the
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efficiency that results from their years of experience.” (Client interview
excerpts)

“(...) with our years of experience the possibility to fail is very low.”
(Enterprise interview excerpts).

Also, “Reliability” (PB46) and “Product Quality” (PB2) emerges with a logical
connection in the asset [Builds] Competitiveness (A16), relating with the accuracy of
the transaction.

“(...) when we promise a solution for their problems we must do it right at
first time (reliability) to guarantee our success. Also we have a European
supplier the U.E tests are covered on the raw material. We have these
conditions in relation to other enterprises. This gives us some
competitiveness. We have no records of any material being delivered and
classified as not complying with the requirements. The client have these
guaranties, and therefore, they relate also, competitiveness with product
quality ”(enterprise interview excerpts)

The Price (P22) emerges in [Uses] Years of experience (All) and in [Builds]
Competitiveness (A16), because price is “always a part of the customer’s value
calculation” (Lapierre, 2001 p259).

“(...) the years of experience gave us technical knowledge which allowed us
nulling certain costs that will be reflected in the price of the final product
(...).”(enterprise interview excerpts).

Also, the perceived benefit, Price (P22) emerge in [Build] Percent of satisfaction
(A27), because the enterprise must “adapt to customer needs and must set price with
regard for the customer” (Lapierre, 2000 p259):

“«

(...) in fact, the client knows we do not practice prices outside the market.
We present prices, which represents the client satisfaction. We offer a good
price, not the cheapest. It is a fair price. Also, we show solutions for their
requirements (e.g new materials), that are not excessive in cost.“ (enterprise
interview excerpts)

On the other hand and building the bridge to the client perception of the deliverables,
the Pontechem CEO and his team responsible for Purchasing/Sales & Operations
Planning, were able to understand how clients saw the most important deliverables,
and how they correlate with PBs. As an example, the client did not value deliverable
“Knowledge and Experience about the process” (DL4) (Figure 8), however, the client
“reads” this deliverable as embedded in DL3 “Requirements for new collections”.
The Pontechem CEO and the responsible of Purchasing/Sales & Operations Planning
and taking into account the characteristics of the client, explained:

“(...) the client knows very little about the products. But indeed they relate
with “Technical Competence” (PB47) and “Reliability” (PB46) and also
“Service Quality” (PB4). We think the client did not value this deliverable,
because he doesn’t negotiate with the supplier” (enterprise interview
excerpts)

Making the zoom on the Figure 8, on “Knowledge and Experience about the process”
(DL4), a new logical connection emerges with “Service Quality” (PB4) Figure 9.

DLA: Knowledge and - Quality A27:[Builds] Percent
CUSTOMER experience y of Satisfaction (EXO_MARK)
about the process

Fig.9. Zoom on DL4 (“Knowledge and Experience about the process”)

According to the literature, the definition on service quality, relates to the procedures
by the enterprise in two dimensions: technical and functional, (Grubor et al.). At a
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functional dimension includes an assessment of how well a delivered service
conforms to the client’s expectations, namely uses, receives, and pays perceived for a
certain service and all aspects of a service delivery process. At the technical
dimension the client perceives and understands how the enterprise identifies
problems to better assess client satisfaction. In this context, it is the enterprise role to
assist clients and provide immediate services by informing, giving the knowledge
and expertise required to provide the service.

“(...) the functional dimension is related with the sales, orders, bills. The
technical dimension it also when the client have some doubts and ask for the
prototypes that are not included in the collection and wait for an answer.
(...)“ (enterprise interview excerpts)

“Requirements for new collection” (DL3) and “Product Innovation” (DL5) have the
same value to the client. The DL3 is defined, as the possibility of taking the samples
to the client, and suggestions for some changes in the products.

“(...) It is obvious this deliverable (DL3) emerge with price. When there is a
new collection or another specific requirement, there is a new table of prices.
Sometimes the client wants to personalize the material. If the client wants the
shoes to go to the market at a 20 € and we have a product a 30€ linear
meter, the client must do the calculation to verify if it matches. That‘s why the
DL3 is related with Product Customization (PB43).” (enterprise interview
excerpts)

As a final conclusion of this work, the authors highlighted the following comments
from the enterprise:

“(...) When we look at this scheme without looking at our suppliers what we
can achieve and what we can adjust in case of failure, may be related to the
quality service and the reliability. In Pontechem we only buy and sell
materials. If the customers feel dissatisfied with something, this model came
to help clarify the points where we can focus on to reduce this dissatisfaction.
We can work on service quality, reliability and without doubt in trust that
appears with lower values because it is related to reliability. Have no
influence on the product because we are not the producer. The
characteristics of the products are not connected to us. The reliability and
quality of service is related to us. In price can make small adjustments. (...)”
(enterprise interview excerpts)

As a final result we were finally able to respond to the 2™ research question, “Can we
derive a formal mathematical model that provides for the quantitative handling of the
proposed model?” Figure 8§ shows how these quantitative relations emerge and the
interviews further validated and stressed the uncovered dependencies.

6 Limitations of the Research and Benefits to Managers

The research team performed this study by following clear methodological approach.
However, some limitations have emerged and they should be acknowledged and
addressed regarding the quantitative model present study:

* As a main limitation we would highlight the fact that people find that it is hard
and subjective to assess the pair-wise comparisons using the Saaty scale. In this
study the problem was overcome by having interviews with the involved
persons, both at the target enterprise and with their client to understand how their
endogenous and exogenous assets contribute to that perception. This has enabled
a further assessment of how reasonable and logic the achieved results were. This
approach as well as the discussions of the outcomes with all parties involved,
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allowed the collection of testimonials that helped the validation of the proposed
model.

* The fact that we have only one customer is not the best scenario, as it only
reflects one opinion. However, the usage of the triangular fuzzy numbers enables
the introduction of the uncertainty of this only opinion in the process, thus
enabling the method application. To this end we followed the method proposed
by (Chen, 2004a, Chang, 1996). This restriction results from limitations imposed
in all our case studies where the company is usually reluctant in allowing
interviews and long questionnaires with the customers/clients.

Regarding the Theoretical Model, the Conceptual Model for Decomposing Value For
the Customer, we would highlight, as the main limitation, the difficulty people at the
enterprise had in the interpretation of the graph in Figure 8. This result was only
understood after some explanation that the numbers in those connections only
represent the strength of the relationship between two variables. We would suggest
that in the future we could use colour scales to paint the lines in order to make this
analysis more intuitive.

As main benefits of this exercise for a micro enterprise as this one, we would
highlight that this tool may be useful to help these companies in the generation of an
internal discussion of how their offer is perceived by their clients. In this case study it
was interesting to realize that some unexpected variables emerged as being more
relevant that initially thought. From the management perspective this brought up the
awareness on those issues that may now be looked upon in a new way. This tool
may, therefore, be a useful instrument in supporting the commercialisation of new
products and/or services.

7 Conclusion and Avenues for Future Research

This research builds on the different dimensions of the value creation analysis
comprising the asset utilization, value conversion, value enhancements, the
transaction’s perceived value and the social value. The authors are aware that
members of the organization may have different understanding of the perceived value
of the enterprise offer. Time also has a direct impact in the perceived value, from the
pre-purchase to the post-purchase phases. In this research, we proposed a Conceptual
Model Decomposing Value for the Customer, combining several concepts, from the
marketing area we have the concept of Value for the Customer, from the
collaborative networks area we have the perspective of the enterprise life-cycle and
the environment characteristics and from the intellectual capital area we have the
concept of the value networks. This research proposed a quantitative model for the
Value for the Customer that was applied in a case study of an enterprise in footwear
industry (Pontechem) aiming at understanding the components of its Value
Proposition. The case study allowed the validation of the proposed model constructs
and their relations. Interview testimonials enabled the validation of the answers to the
1** research questions. The quantitative model was then derived and the final results
computed into a matrix representing the degree of relevance among pairs of
assets/Perceived Benefits. This was done independently both from the enterprise and
the client perspective, thus enabling the connection between endogenous and
exogenous assets and perceived benefits and sacrifices, which, in its turn enabled the
response to the 2™ research question. Interviews and further literature were used to
validate the achieved results.

Finally, we would add that the merits of this approach seem evident from the contact
with the Pontechem as it provides a structured approach for enterprises to know and
understand the customer needs and how these relate to their endogenous and/or
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exogenous assets, therefore enabling the better adequacy of their value proposition.

“Looking to these results it was very interesting making this analysis. This
model clarifies some points, where we could focus to improve client
satisfaction.”

This enterprise knows very well their client’s needs. The results revealed common
findings related with the relevance of each exchanged deliverables. The most
relevant deliverable from both perspectives was “Product innovation”. As stated in
the final interview:

“(...) the model and the quantitative method becomes useful for the company,
we had never realize how the technical competence was linked with the DL5
and DL4. It is good to know, we are well prepared for the technical
challenges in innovation” (enterprise interview excerpts)

This novel proposed approach revealed its usefulness by uncovering disregarded
connections between assets used and/or built in the foreseen exchange of deliverables
and perceived benefits/sacrifices in the context of the enterprise offer value
proposition, thus allowing the enterprise further discussion about these issues.

The unfolding of this research shows that this is a useful exercise for SMEs if they
want to assess the value proposition of their offer and, moreover, if they want to
understand the adequacy of their enterprise assets to supporting the desired value
proposition. This case study as well as the previous one’s, revealed that awareness
increases on issues that were previously disregarded. As future research we foresee
the development of a tool for Micro companies and SMEs, which would allow users
in the enterprise to build a model combining both the internal and the perspective of
their clients.
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Annex Al

Table A.1. Perceived Benefits/Sacrifices

Nicola, Pinto Ferreira, Pinto Ferreira

Deliverables Assets Use/Build Perceived Benefits/Sacrifices
DL2 - Product Information  |A29[Uses]Certified Products ~ {PB21 Utility
(EXO_SUP) PB29 Financial Benefits
A22[Builds]Sales per PB2 Product Quality
customer PB4T Technical Competence
(END_FUNC)(EXO_MARK)  PB49 Trust
PS3 Monetary Costs
PS22 Price
A27[Builds]Percent of PB2 Product Quality
Satisfaction (EXO_MARK)  |PB4 Service Quality
PBA46 Reliability
PB43 Product Customization
PB17 Product Attributes
A11[Uses]Years of Experience|PB49 Trust
(EXO_SUP)(END_FUNC)
A2 [Uses]Know-how PB49 Trust
DL3 - Requirements for new  [A27[Builds|Percent of PB2 Product Quality
collections Satisfacton (EXO_MARK)  |PB4 Service Quality
PBA46 Reliability
PB43 Product Customization
PB17 Product Atributes
A28[Builds]Percent of PB21 Utiity
Customer Orders PB33 Convenience
(EXO_MARK)(EXO_SUP)  PB45 Flexibility

A11[Uses]Years of Experience
(EXO_SUP)(END_FUNC)

PB47 Technical Competence
PB49 Trust

A2[Uses] Know-how (END_S

PB47 Technical Competence
PB49 Trust

DL4 - Knowledge and
experience about the process

A11[Uses]Years of Experience
(EXO_SUP)(END_FUNC)

PB47 Technical Competence
PB49 Trust

DL5 - Product Innovation

A27[Builds]Percent of PB2 Product Quality
Satisfacion (EXO_MARK)  |PB4 Service Quality

PB46 Reliability

PB43 Product Customization

PB17 Product Aftributes
A22[Builds]Sales per PB2 Product Quality
customer PB4T Technical Competence

PB49 Trust

PS3 Monetary Costs

PS2 Price

PB47 Technical Competence

A11[Uses]Years of Experience

PB49 Trust

A16[Build]Competiiveness  |PB26 Logistic Benefits
(EXO_MARK) PB29 Financial Benefits
DL12 - Communicaion of  [A20[Uses]Knowledge Reuse {PB43 Product Customization
specific cases (END_ST)
DL13-Researchonnew  [A28[Builds]Percent of PB21 Utiity
design and models Customer Orders PB29 Financial Benefits
(suppliers) (EXO_MARK)(EXO_SUP)  [PB28 Strategic Benefis
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