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ABSTRACT
A firm’s supply chain faces challenges relating to reducing
operational cost while at the same time producing innovative
products and services to meet consumers’ current and potential
demand. One important phenomenon in the field of innovation
research is the concept of innovation capability. The purpose of this
thesis is to empirically explore innovation capability as a firm
interacts with its supply chain members. In order to achieve the above
stated purpose, the thesis attempted to answer the overarching
research question: How does a focal firm’s interaction with its supply
chain members affect its innovation capability?
To answer the research question, a multiple method approach was
adopted. This consists of two qualitative case studies, conceptual
analysis, a quantitative study of a sample of 117 managers and
systematic literature review (SLR). First; we used t h e systematic
literature review (SLR) method to identify important innovation
capability factors and theories applied in innovation capability
studies. Second, multiple case studies were used to further
investigate innovation capability in a supply chain context. Third,
quantitative survey- method was used to explore innovation capability
measures in the context of t h e supply chain.
Five individual papers are presented in this thesis. The findings are
summarised and presented in the cover (“kappa”) of the thesis. The
findings revealed that focal firms’ innovation capability was
influenced as a result of a focal firm’s interaction with its supply chain
members. In addition, technological embeddedness influences
innovation capability of the focal firms.
Keywords: supply chain, innovation, innovation capability, collaboration, idea
management
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1.0 INTRODUCTION
This chapter presents the research background, the purpose of the
study, the main research question guiding the thesis and the structure
of the thesis.
1.1 Background
Generally, capability to innovate has been identified as a critical
success factor for the growth and overall competitiveness of an
organisation. A global survey of 1448 CEOs indicates that 50 per
cent of the respondents rank capability development among the top
three priorities (Mckinsey & Company, 2014). In the current
competitive business environment firms are required to integrate the
operational capabilities of supply chain members in order to
develop, produce and deliver offerings at low cost and high quality
(Hsu et al., 2009). And in order for supply chains to deliver superior
customer value, they need to be innovative (Flint et al., 2008), in the
current dynamic business environment.
According to Nguyen et al. (2017), a firm that effectively manages
its supply chains can achieve competitive advantage and will
continue to be a winner in the contemporary business environment.
Meanwhile, supply chains face challenges relating to reducing
operational cost while at the same time producing innovative
products and services. The recent interest in supply chain studies has
increased due to the fact that companies have realised that whenever
a company deals with another company that performs certain
functions, each stands to benefit from the other’s success (Prajogo et
al., 2016). The literature shows that a supply chain can be regarded
as an enabler of innovation (Aarikka-Stenroos et al., 2014).
Conversely however, it is becoming extremely difficult for a single
1

company to innovate without collaborating with customers,
suppliers, business partners and across business (Baker et al., 2016).
But most firms struggle to open up innovation capability activities to
include supply chain members.
In the search for potential improvement in innovativeness, a supply
chain needs to focus on developing its innovation capability, increase
profitability and increase competitiveness (Soosay et al., 2008).
However, there have been various studies that focus separately on
different aspects of innovation capability. For example, Wang et al.
(2008) and Guan et al. (2006) examined the quantitative relationship
between technological innovation capability and the competitiveness
of industrial enterprises using a mathematical modelling approach.
Howell and Higgins (1990) and Börjesson et al. (2014) focus on the
role of the individual manager “innovation champion” in innovation
capability building. Liao et al. (2007) focus on knowledge sharing and
its relationship with innovation capability in a firm. In addition,
Romijn and Albaladejo (2002) and Reddy (1997) concluded that
R&D is the major factor influencing innovation capability.
Furthermore, for firms to develop their innovation capability,
Björkdahl and Holmén (2015), suggested that organisations need to
identify a problem, and when the problem is solved knowledge is
generated, which leads to innovation capability. The above reviewed
studies have underlying assumptions of a firm’s innovation capability
without paying much attention to innovation capability in a supply
chain context.
Similarly, there are few studies at supply chain level (see, Soosay et
al., 2008, Swink, 2006, Tan et al., 2015) that attempt to investigate a
firm’s supply chain innovation capability. However, these
publications are not focusing on how a focal firm’s interactions with
its supply chain members affects its innovation capability, which are
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key for achieving overall competitiveness of an organisation. Firms
have been working with capability building “in house”, however,
firms in general have failed to use their supply chain to build
innovation capability.
Therefore, this thesis aims to contribute to the literature by
empirically examining the innovation capability as a firm interacts
with its supply chain members, and thereby contribute to theorisation
about innovation capability in supply chain context.

In the light of the above discussion, the purpose of this thesis is to
explore innovation capability as a firm interacts with its supply chain
members. The main research question guiding this thesis is:
RQ: How does a focal firm’s interaction with its supply chain members
affect its innovation capability?
To answer the above research question, five individual papers have
been included in this thesis. Figure 1.1 presents an overview of the
research focus of each paper in the thesis.

3

Positioning my thesis within the body of innovation management
literature
There has been increasing interest in research of innovation capability
in recent years (Bessant et al., 2012, Zou et al., 2017). For example,
Börjesson et al. (2014) and Howell and Higgins (1990) viewed the
individual manager (innovation champion) as the main orchestrator of
innovation capability. The empirical findings of Howell and Higgins
(1990) shows that innovation champion involvement from idea
generation to idea implementation is crucial for innovation capability.
This is because the champions are able to push for the agenda of
innovation by providing justification in terms of expected value to
customers, competitor analysis and financial requirement. Similarly,
Börjesson et al. (2014) indicates that the ‘innovation champion’ is the
main architect for building innovation capability in large mature
firms. Their result shows that even though the innovation champion’
is instrumental in developing capabilities, the champion faces several
challenges, such as top management support and promoting the
commitment of the wider organisation to the building of innovation
capabilities. Romijn and Albaladejo (2002) conceptualisation of
innovation capability was limited to product innovation. They
concluded that R&D is one of the major factors influencing
innovation capability. O'Connor (2008) argued that in order for a
large manufacturing firm to develop its capability for radical
innovation, it needs to adopt system thinking approach where several
aspects of the organisation are taken into consideration. In another
study by Björkdahl and Holmén (2015), the authors created a problem
formulating process that acts as a source of innovation capability.
They argue that once a problem is identified and solved, knowledge is
then generated, which in turn leads to innovation capabilities.
In addition, Wang et al. (2008) and Guan et al. (2006) explored the
relationship between technological innovation capability and the
competitiveness of high-tech firms using traditional data envelopment
4

analysis (DEA). The results of Guan et al. (2006) show that only 16%
of the enterprises operate on the best-practice frontier and there are
some inconsistencies between organisational innovation capability
and competitiveness in many enterprises. While the result of Wang et
al. (2008) shows that non-additive fuzzy integral is an effective,
simple and suitable method for identifying the primary criteria
influencing the technological innovation capabilities of high-tech
firms. Innovation capability has been crucial for an organisation’s
competitiveness; meanwhile most recent studies are more internally
focused in an effort to develop innovation capability (see above
literature review and Table 1).
Table 1 Some previous studies on innovation capability and the focus
Author(s)
Focus

(Börjesson et al., 2014, The role of an individual (innovation
Howell and Higgins, champion) to manage an innovation
1990)
portfolio and to systematically build
capabilities for innovation
Björkdahl and Holmén To propose a problem-finding
2015
innovation audit that identifies and
evaluates innovation related problems
relevant to the firm
O'Connor (2008). Zou et To investigate the organisations’
al. (2017)
approaches to building a radical,
dynamic innovation capability
Perdomo-Ortiz et al. Total quality management as a
(2006)
forerunner of business innovation
capability
Romijn and Albaladejo Determinants of innovation capability
(2002)
in small electronics and software firms
Skippari et al. (2016)
cognitive to barriers to collaborative
innovation generation in supply
relationships
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Wang et al. (2008) Guan To find systematic quantitative
et al. (2006)
methodology to tackle to explore the
relationship between technological
innovation
capability
and
competitiveness of a firm
(Delbufalo, 2015, Soosay To investigate how collaborative
et al., 2008, Swink, 2006, relationships and ‘big data’ enhance
Tan et al., 2015)
continuous innovation in the supply
chain
At a supply chain level, others (Delbufalo, 2015, Soosay et al., 2008,
Swink, 2006, Tan et al., 2015) have attempted to investigate the
concept of innovation capability. For example, Tan et al. (2015)
examined how firms used ‘big data’ (tweets, videos, click streams,
and other unstructured sources) to extract new ideas or to understand
customers’ markets and products. Swink (2006) focused on building
collaborative innovation capability for product life cycle
management. While Delbufalo et al., (2015) concluded that an
interaction between network diversity and network density contributes
to innovation capability. Hagedoorn and Duysters (2002) examined
external sources of innovation capabilities through strategic
technology alliances, mergers and acquisitions. Their study
demonstrates that the industrial and technological environment in
which companies operate plays a role in explaining why companies
have a certain preference for strategic technology.
Nevertheless, the above studies provide a broad overview of
innovation capability studies at firm and network level. The recent
research Skippari et al. (2016) shows that our current understanding
of a focal firm’s innovation capability with supply chain members is
limited. From a managerial point of view, the main challenge for a
focal firm is to continue to innovate, by actively engaging supply
chain members in the process of innovation capability. Thus, this
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thesis attempts to explore innovation capability as a firm interacts
with its supply chain members. The thesis uses the multiple method
approach to identify the main factors contributing to a focal firm’s
innovation capability as it interacts with its supply chain members.
The contribution offers useful guidance for implementing innovation
capability practices for supply chains that aim at shifting from a single
firm value chain thinking to network thinking (Normann and
Ramirez, 1994), and potentially facilitates further research in different
sectors.

1.2 The Structure of the Thesis
Chapter 1 presents the research background, the research question, the
research gap and the research structure. Chapter 2 presents the key
concepts, and prior studies of innovation capability. Chapter 3
presents the theoretical background. Chapter 4, presents the
conceptual framework of the thesis. Chapter 5, explains the research
design, methods and analyses applied in the empirical investigation.
Chapter 6 presents the summaries of the findings of the individual
papers with the overall aim of answering the research questions.
Chapter 7 presents the main conclusions and contributions of the
thesis. This chapter ends with managerial implications, theoretical
implications, limitations and directions for future research.
F igure1.1 presents the structure of the thesis and the five papers that
resulted from the research. Details of the papers can be found in the
appendices (A-E)

7

Chapter 1
Introduction

Paper 1
Innovation Capability: A Systematic
Review and Research Agenda

Chapter 2
Key Concepts and
Context

Paper 2
Studying a Firm's Innovation as a Multifaceted (Interactive) Socio-Technical
Process

Chapter 3
Theoretical
Background

Paper 3
Achieving Supply Chain Agility through
Innovation
Capability Building

Chapter 4
Theoretical
Framework

Chapter 5
Research
Methodology

Paper 4
Innovation Capability and Product
Innovation Performance:
The case of low-tech manufacturing
firms

Chapter 6
Conclusion of the
Main Research

Paper 5
Measurement of Innovation Capability
in the Supply Chain: An exploratory
study

Question
Chapter 7
Main Conclusion of
the Thesis

Figure1.1 presents the structure of the thesis five papers that resulted
from the research.
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2. KEY CONCEPTS
This chapter presents the key concepts in the thesis, the
conceptualisation and definition of innovation capability.

2.1 The Concept of Innovation
Schumpeter is considered as the first economist to highlight the
importance of innovation. He defined innovation as consisting of five
types: (a) introduction of a new product or a qualitative change in an
existing product, (b) process innovation new to an industry,(c)
opening of a new market, (d) development of new sources of supply
of raw materials or other inputs and, (e) changes in industrial
organisation (Schumpeter, 1934). But OECD (1997) redefined
innovation by concentrating on the first two categories of
Schumpeter’s definition, because those categories are easy to define
and measure (Rogers, 1998). For Damanpour (1996, p.694)
“innovation is broadly defined as encompassing a range of types,
including a new product or service, new process technology, new
organisational structure or administrative systems, or new plans or
programmes pertaining to organisation members”. This thesis adopts
the definition of innovation by Baregheh et al. (2009, p.1334). They
defined innovation as “the multi-stage process whereby organisations
transform ideas into new/improved products, services or processes, in
order to advance, compete and differentiate themselves successfully
in their marketplace”.
In their framework, Henderson and Clark (1990) distinguished
between four types of innovation: (1) incremental innovation, (2)
radical innovation, (3) modular innovation and (4) architectural
innovation. They described incremental innovation as being
characterised by small changes in the existing product based on the
firm’s existing knowledge; radical innovation requires new
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knowledge or departure from existing skills; architectural innovation
changes the nature of interactions between core components, while
reinforcing the core design concepts; and modular innovation may
result in the complete redesign of core components, while leaving
linkages between the components unchanged. Henderson and Clark
(1990) contended that each type of innovation requires different
organisational capabilities to ensure achievement of business
objectives.
Innovation reflects the development and/or improvement in services,
products and systems through interactions between focal firm and
supply chain member. Innovation can also be context specific; for
example, what appears to be innovation in developing economies
might not be innovation in advance economies and vice versa.
According to Fagerberg (2004) the fundamental question for
innovation research is to explain how innovation occurs (i.e.
innovation capability), and not just the final outcome of the
innovation (product/services).

2.2 The Concept of Innovation Capability
The central theoretical construct in this thesis is innovation capability.
Although the construct may seem easy to operationalise and
understand, there are some issues relating to its meaning; how it is
used by researchers. In the following sections, we review these issues,
and present the perspectives and conceptualisation of the construct
used in this thesis.
1.) Patent and Investment in R&D as a direct measure of innovation
capability.
The researchers who took this stand are primarily interested in
equating innovation capability to patents and investment in R&D. For
instance, Tseng et al. (2016) hold the view that a patent owned by a
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corporation within an innovation network influences its innovation
capability. But Fagerberg and Srholec (2008) argued that measuring
innovation capability by patents is problematic in the sense that
incremental innovations which constitute a large volume of
innovations globally will miss the patents count as most of these
innovations are not patented. In addition, Ribeiro‐Soriano et al.
(2010) noted that patent count does not capture innovation processes
and outcomes of capabilities such as, speed-to-market for innovation
outcomes and the success of innovations.
2.) Innovation capability is conceptualised as an innovation
generation process which serves as a source of competitive advantage.
Dutta et al. (2005) hold the view that capabilities should be seen as
intermediate steps between input and output. This view is most
prevalent and is adopted by researchers in the field. For these scholars
(Lawson and Samson, 2001, O'Connor et al., 2008, Börjesson et al.,
2014, Elmquist and Le Masson, 2009, Saunila and Ukko, 2013,
Björkdahl and Börjesson, 2011, Bessant et al., 2012, Björkdahl and
Holmén, 2015, Figueiredo, 2016), innovation capability is an ongoing
process of innovation generation. The focus of these researchers is on
a firm’s ability to develop those capabilities needed for generating
innovative products or services in a dynamic environment.
For example, Ukko et al. (2016) examined how organisations develop
their innovation capability and its effect on organisational
performance. The
two
types
of innovation capability
conceptualisation and the relevant sources are summarised in Table
2.1.
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Table 2.1 Conceptualisation of innovation capability and references
Conceptualisation
Author (s)

1) innovation capability as (Griliches, 1990, Narin et al.,
number of patents or R&D 1987, Trajtenberg, 1990, Tseng
investment
et al., 2016) (Romijn and
Albaladejo, 2002, Reddy, 1997)
(Hu, 2008, Fan, 2006)
2) Innovation capability as a (Lawson and Samson, 2001,
source of innovation generation
O'Connor et al., 2008, Börjesson
et al., 2014, Elmquist and Le
Masson, 2009, Saunila and
Ukko, 2013, Björkdahl and
Börjesson, 2011, Bessant et al.,
2012, Ribeiro‐Soriano et al.,
2010, Björkdahl and Holmén,
2015, Figueiredo, 2016)
The reason for conceptualising innovation capability as a number of
patents or R&D investment is that it makes researchers believe that
successful product ideas can be determined by comparing patents with
other measures of company performance such as R&D investments,
increase in company sales and profitability. However, in recent times,
traditional indicators of innovation capability (R&D spending,
patents) do not offer a better explanation of innovation behaviour of
firms. As Von Tunzelmann et al. (2008) put it, R&D is only a good
measure of certain technological innovations. Thus, the study of
organisational factors that stimulate innovation offers an additional
avenue worthy of investigation, especially in the context of the supply
chain. It must be noted that in this thesis, innovation capability is not
a separable identifiable construct. But it is made up of mechanisms
for stimulating, measuring and reinforcing the means to develop
innovative products and services.
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What then is innovation capability? There are several definitions of
innovation capability. Assink (2006, p.5) defined innovation
capability as “the internal driving energy to generate and explore
radical new ideas and concepts, to experiment with solutions for
potential opportunity patterns detected in the market’s ‘whitespace’
and to develop them into marketable and effective innovations,
leveraging internal and external resources and competencies”;
According to Saunila and Ukko (2013, p.993) “innovation capability
is defined as consisting of the drivers of successful innovation, or
aspects influencing an organisation’s capability to manage
innovation”. In another study, Zawislak et al. (2012, p.15) defined
innovation capability as “the ability to absorb, adapt and transform a
given technology into specific operational, managerial and
transactional routines that can lead a firm to Schumpeterian profits,
i.e.. By doing so, a firm can perpetuate itself over time”. Lawson and
Samson (2001) defined innovation capability as “the ability to
continuously transform knowledge and ideas into new products,
processes and systems for the benefit of the firm and its
stakeholders”. Our point of departure from the above definitions is
that this thesis focuses on innovation capability through exchange
relationships (interactions) with supply chain members. Thus, in this
thesis, innovation capability refers to the ability of a focal firm to
transform knowledge and ideas into new products and services in
exchange relationships (interactions) with supply chain members.
This implies that sources of innovation capability may be derived
from both internal and external sources, and are acquired over time.

2.3 Supply Chain Context
A supply chain can be described as a network of multiple businesses
and relationships (Lambert and Cooper, 2000), or be viewed as a
network of organisations that are involved, through upstream and
downstream linkages, in different processes and activities that
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produce value in the form of products and services to the final
consumer (Christopher, 2016). Ayers (2001) argued that the point of
view of a supply chain as merely physical distribution is too limiting.
He is of the view that, what is often omitted from the supply chain
discussion is the role of knowledge inputs into the supply chain
process; such knowledge inputs are essential for product innovation
(Ayers, 2001). This is where the issue of capabilities for producing
innovative products becomes obvious. But the critical question is how
a focal firm develops this capability in a supply chain context. In
contributing to the debate about the boundaries of the supply chain,
Dubois et al. (2004) argued that the complexity of the supply chain
cannot be captured. Therefore, the important thing to consider is what
particular structures and patterns are focused on, and how are they
studied. They further argued that the boundary (context) of the supply
chain can be a specific product/service under investigation, a group of
actors operating within a specified geographical demarcation for the
purposes of developing particular products or services. In this thesis,
supply chain context is basically the focal firms and actors interacting
in innovation capability.
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3. THEORETICAL BACKGROUND
The thesis aims to explore how a focal firm’s interaction with its
supply chain members affects its innovation capability

3.1 Organisational Capability Theories
Taking resource-based theory (RBT) theory as a starting point, it
defines resources and capabilities as a bundle of tangible and
intangible assets, including managerial skills, knowledge and
information that determine the boundary of the firm. RBT can be
traced to the seminal work of Penrose (1959). Penrose (1959) argues
that even though market forces impinge on the firm’s resource
allocation, management within the firm makes decisions about the
activities to be performed, how the resources are allocated and which
resources are used. Thus, internal processes and external price
mechanisms contribute to a firm’s growth. However, internal decision
processes are influenced by uncertainty since decision-makers lack
complete information in order to take decisions (Coase, 1937, Simon,
1955, Loasby, 2007). The main contribution of Penrose was her effort
to delve into what goes on inside the firm, an approach that was
ignored by the mainstream neoclassical economists (Pitelis, 2009).
The logic of RBT in a firm is that a resource is the main source of
competitive advantage (Barney, 1991, Ray et al., 2004, Wernerfelt,
1984). Wernerfelt (1984) advanced RBT by arguing that internal
resource development, the characteristics of those resources, and
different means of deploying those resources are related to rent
generation. Hence, firms cannot develop isolating mechanisms or
certain barriers towards those resources that can enable secure
economic rents (Lavie, 2006).
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Barney (1991) in particular presented and developed core elements of
RBT. He provided a detailed definition of resources and articulated
the features that make a resource a potential source of competitive
advantage. These features are valuable, rare, inimitable and nonsubstitutable (VRIN). However, RBT has been criticised for being
static and it is difficult (if not impossible) to find a resource which
satisfies all of Barney's VRIN criteria (Priem and Butler, 2001). Thus,
achieving a sustained competitive advantage appears to be difficult in
dynamic markets (Eisenhardt and Martin 2000).
Wang and Ahmed (2007) further note that RBT of the firm falls short
of addressing the dynamic nature of the market and the evolutional
stages of a firm. Others (Mosakowski and McKelvey 1997,
Williamson 1999) commented that RBT failed to demonstrate how
resources can practically transform into a firm’s competitiveness. And
the assumption of complete ownership and control of resources for
rent generating purposes, has been questioned in the literature (Lavie,
2006). Thus, ownership and control of resources are not a necessary
condition for competitive advantage (Lavie, 2006).
RBT was complemented by competence-based and knowledge-based
theory (KBT) (Prahalad and Hamel, 1990, Spender, 1996, Grant,
1996, Nickerson and Zenger, 2004). Competence-based theory
assumes that an existence of individual and team competences, such
as skills and tacit knowledge, explains the growth of the firm. Grant
(1996) articulated KBT as an offshoot of RBT. He argues that “the
extent to which a capability is distinctive depends on a firm accessing
and integrating the specialised knowledge of its employees” p.117.
Thus, the logic of KBT of the firm is that by internalising valuable
knowledge, employees can develop the capability needed for
producing unique products and services.
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A further interest in exploring and understanding innovation in a
highly competitive environment led to the development of the notion
of dynamic capabilities as an extension of RBT (Helfat and Peteraf,
2003). The conceptual foundation of dynamic capabilities is
derived from the works of (Penrose, 1959, Schumpeter, 1934,
Nelson and Winter, 1982). David J. Teece et al. (1997, p.516)
defined dynamic capabilities (DC) as “the ability to integrate, build
and reconfigure internal and external competencies to address
rapidly changing environments”. This definition has encouraged
others to further define the concept of dynamic capabilities. For
instance, Eisenhardt and Martin (2000, p.1107) redefine dynamic
capabilities as “the firm's processes that use resources,
specifically the processes to integrate, reconfigure, gain and release
resources, to match and even create market change. T h u s ,
dynamic capabilities (DC) are the organisational and strategic
routines by which firms achieve new resource configurations as
markets emerge, collide, split a n d evolve,” The central idea of
dynamic capabilities is that the development and exercise of
(internal) capabilities determine the success or failure of firms
(Teece, 2007).
Thus, dynamic capabilities help firms to identify opportunities by
scanning, searching and exploring the changing marketing
environment. Because of the broad nature of dynamic capabilities,
Wang and Ahmed (2007) categorised dynamic capabilities into three
components: (a) adaptive capability, (b) absorptive capability and
(c) innovation capability. In their view, innovation capability is a
component of dynamic capability. Lidija and Robert (2014, p.376)
supported this view, they state that “innovation capability is one
of the many dynamic capabilities”. Thus, in this thesis we viewed
innovation capability as a subset of dynamic capability, and the
thesis will focus o n the notion of innovation capability.
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3.2 Network Theories
There are several competing and/or complementary theories and
models for explaining the activities of networks in general and in
supply chains in particular, examples include social exchange theory
(SET), transactional cost economics (TCE) and business network
theory (BNT).
Social Exchange Theory (SET)
Social Exchange Theory (SET) describes theoretical traditions that
focus on exchange relationships and interactions. The main focus of
social exchange theory is the explanation of social structure, including
corporate groups and networks. The main construct of exchange
theory is that of the connection. The connection is built on the
premise of the indirect relationship, where A may affect B through C,
just because there are connected exchange relationships between all
the three parties. Thus, social exchange theory argues that complex
behaviour can emerge from the interaction of relatively simply
defined relationships which require commitment (Cook and Emerson,
1978). Social exchange has been found to be an important element in
the strength of overall inter-organisational relationships. It has been
found that social relationships between organisations are the outcome
of relationships between the individuals involved. Social relationships
extend beyond the boundaries of individual organisations (Cook and
Whitmeyer, 1992). The exchange relationships (interactions) may
occur when parties in interactions give to and receive from each other
(Gebrekidan and Awuah, 2002).
Others, such as Cook and Emerson (1984), Cunningham and Turnbull
(1982) and Granoveter (1985) have underlined the relative importance
of social networks; for the exchanges of various resources among
business entities can also be seen as an integral part of the social
exchange.
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Even though SET views exchange as a social behaviour that may
result in both economic and social outcomes (Lambe et al., 2001), the
theory is limited in its ability to explain the development of relational
inter-organisational (business-to-business) exchange in short-term
relational exchange (Lambe et al., 2001). In addition, as contended by
Håkansson and Johanson (1993), social networks and industrial
networks differ in the way each focuses attention on exchange
relationships between actors. For the authors (pp. 35-36), the interests
of social networks studies concentrate much on actors and their social
relationships, business network theory studies concentrate not only on
actors, but also on their activities and resources that create
interdependent relationships (Håkansson, 1989, Johanson and
Mattsson, 1987). Hence, this theory will not be fully useful in
studying innovation capability, since in the thesis the focus will not
only be on the actors, but also their activities and resources.
Transactional Cost Economics (TCE)
Another theoretical dispensation is transactional cost economics
(TCE). This theory provides normative economic analysis to
determine the growth or contraction of the firm, i.e. the firm’s
boundaries. TCE has been used by several researchers in the study
of supply chains (Johnson et al., 2007). The root of TCE emerged
from Coase’s (1937) view on the question “why firms exist”? For
Coase, a firm exists to economise on the cost of coordinating an
economic activity. This view was later elaborated by Williamson
(1975) who explained that firms exist in order to achieve
efficiency. In the field of inter-organisational relationships (IOR)
such as t h e supply chain, the question of why a firm exists can
be addressed: by which activities are performed within the firm
and i n which activities the firm needs the input of others.
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Generally, TCE can be used to explain efficiency as the main
reason for entering into inter-organisational relationships
(Williamnson, 1975, Williamson, 1979). A firm is expected to
reduce its total transactional cost by collaborating with external
partners. The issue of transaction cost minimisation includes for
example, negotiations, transportations and communication. But i n
r e a l i t y , firms are faced with environmental uncertainty and
limited human cognition for processing large amounts of
information. Thus, the behavioural assumptions of bounded
rationality (Simon, 1955), and the risk of being subject to
opportunistic behaviour from business partners, also influence
transactional costs. In the field of the supply chain, coordination costs
may consist of information related to products, price, demand and
product design changes (Johnson et al., 2007). TCE has been useful in
make or buy decisions in a supply chain. However, the theory
focused on transactions that involved fixed tangible assets, and paid
little attention to knowledge generation (Liebeskind, 1996). Thus,
the theory may not be fully useful in an attempt to explain
capability in supply chain context.

Business Network Theory (BNT)
The business network theory has proved to be useful framework in
the study of inter-organisational relationships (Håkansson and
Snehota, 1989, Håkansson and Ford, 2002, Hakansson, 2014, Ritter
et al., 2004). Håkansson and Snehota’s (1995) business network
theory (BNT) consists of three components: actors, resources and
activities. Actors perform activities and control or possess resources.
They have certain, but limited knowledge of the resources they use,
and the activities they perform. Actors in a network can be studied at
network level, group level, firm level and individual level. In the
business network theory, the two main distinctive activities are:
transformation and transaction. Both are linked with resources
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because they change (transform) or exchange (transact) resources
through the utilisation of other resources. Transformation activities
are undertaken by one actor with the intention that resources can be
improved by combining with other resources. Transaction activities
link the transformation activities of the various actors. The business
network theory suggests that firms can supplement their activities by
using external resources and activities. This is because relationships
with customers, suppliers, and other organisations represent strategic
resources for a firm (Gadde et al., 2003), and can be an important
and durable source of competitive advantage (Ritter et al., 2004).
Traditionally, strategic management scholars use evolutionary theory
(Nelson and Winter, 1982), resource-based theory (Penrose, 1959),
and knowledge-based theory (Grant, 1996) to contribute to our
understanding of capability. For instance, in Nelson and Winter’s
(1982) evolutionary theory, a firm’s routines are analogous with
individual employee skills. And a firm’s knowledge is seen to reside
in its routines which are viewed as organisational memory. A firm is
required to invoke the routine embedded in organisational memory for
productive activities. Nelson and Winter (1982) hold the view that
history matters and capabilities are embedded in knowledge which is
critical for production activities. However, capabilities are not only
the result of tacit accumulation of experiences embedded in routines
and learning by doing (Ethiraj et al., 2005), but a deliberate attempt to
accumulate knowledge through the external environment (Pandza et
al., 2003, Helfat and Peteraf, 2003). Thus, it is relevant to rely on
theories with network perspectives in order to explore innovation
capability in a supply chain context. In this thesis, we aim to explore
innovation capability in a supply chain context by drawing inspiration
from Håkansson and Snehota’s (1995) business network theory and
organisational capability theories (Barney 1991; Penrose 1959).
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4. THE CONCEPTUAL FRAMEWORK OF
INNOVATION CAPABILITY
This chapter presents the conceptual framework highlighting innovation
capability when a firm interacts with supply chain members.
The conceptual framework of innovation capability, which is applied
in this thesis, has been influenced to some extent by the business
network theory (Håkansson and Snehota, 1995) and organisational
capability theories (Barney 1991;Penrose 1959). The basic
assumption of organisational capability theories is that resources and
capabilities are the main source of competitive advantage.
Conversely, the basic assumption of Håkansson and Snehota (1995) is
that when a firm and several actors interact and develop exchange
relationships, they gain access to each other’s resources and
activities (Håkansson and Snehota, 1995, Fruin, 2001). Because
actors in interaction are endowed with heterogeneous resources and
perform different activities, gaining access to each other’s resources
and activities can enhance the actor’s capability development. Any
actor’s capacity or capability, according to Håkansson (1987) and
Fruin (2001), consists of the actor’s own capacity and the capacity of
others, to which the actor has access.
The actors can be individuals, organisations, customers, suppliers
and other relevant agencies. Even though, the business network
theory is useful in mapping out activities, actors and resources in a
supply chain Halldorsson et al., (2007), the business network theory
did not capture innovation generation activities. Thus, in this thesis,
we complement business network theory with organisational
capability theory to explore innovation capability in a supply chain
context. For example, a focal firm can enhance its innovation
capability effort, through collaboration (Powell et al., 1996),
interactive learning (March, 1991; Calantone et al., 2002), managing
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and implementing innovative ideas (Vandenbosch et al., 2006;
Björkdahl and Börjesson, 2012, Woodman et al., 1993) in interaction
with network members.
Brown and Duguid (1991) view learning as a bridge between working
and innovating. “The ability of a firm to recognise the value of new,
external information, assimilate it, and apply it to commercial ends is
critical to its innovative capabilities” (Cohen and Levinthal, 1990,
p.1). A firm’s learning process may involve acquisition, imitation
adaptation, modification and/or the development of knowledge
needed for the provision of goods and services (Zawislak et al., 2012).
Moreover, as a focal firm engages in learning activities both internally
and externally through collaboration with supply chain members, the
firm will be in a better position to generate and implement innovative
ideas in its production and/or service delivery, since collaboration is
found to enhance organisational learning (Dodgson, 1993). Moreover,
involving customers in product development (Von Hippel, 1988)
forms part of learning mechanisms. Learning is more likely to have
influence on innovation capability (Calantone et al., 2002). It is
therefore crucial for firms to develop the capacity to absorb and
assimilate new knowledge both internally and externally through
interactive learning processes with customers, suppliers and other key
stakeholders.
Equally important is the collaboration that takes place in any
interactions between a focal firm and its supply chain members. The
importance of collaboration in innovation capability is recognised in
the literature (Powell et al., 1996, Wu et al., 2006, Swink, 2006). On
the one hand it helps a firm share knowledge and information. On the
other hand, it helps a firm acquire resources and skills which it lacks
internally (Powell et al., 1996). Collaboration helped pool or transfer
technology (Richardson, 1972), that may facilitate innovation
capability. For instance, Lall (1992) noted that external institutions
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may influence a firm’s level of innovation capability, which may
occur through collaborations. Collaboration with supply chain
members and acquisition of knowledge through learning may foster
idea management and idea implementation. In some instances,
valuable knowledge that can contribute to innovation may reside
outside the firm’s boundary (Chesbrough, 2010, Chesbrough, 2003).
Every organisation needs to have the ability to collaborate with
supply chain members for idea management and idea implementation,
and also to benefit from resources and knowledge which the focal
firm lacks internally.
Furthermore, Idea management has been found to be important in an
innovation capability effort. Vandenbosch et al. (2006) define idea
management as the process of recognising the need for ideas, and
generating and evaluating them, and successful implementation of the
ideas. This implies that in the case of a firm that correctly interacts
with customers, suppliers, competitors and other stakeholders to
submit ideas, the firm will be in a better position to select the best
ideas based on the need of the market and available resources. Proctor
& Gamble’s idea management system using an open innovation
system enabled the organisation to import ideas from external sources
and export unused ideas to other firms which might need them
(Dodgson et al., 2006).
Moreover, idea implementation has been found to be an important
element in innovation capability. Idea implementation refers to the
firm’s ability to convert ideas into new and improved products,
services, or ways of doing things (Björkdahl and Börjesson, 2012,
Woodman et al., 1993, West, 2002). Soliciting ideas requires top
management efforts in managing the large number of ideas from
different stakeholders. Baer (2012) empirically found that generation
of ideas does not mean that the ideas are successfully implemented.
And many firms today do not suffer from lack of ideas, but the
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challenge lies in the shaping process that allows the ideas to be
implemented (Florén and Frishammar, 2012). Hence the successful
implementation of ideas demands collaborative efforts from internal
and external members of the firm (Boeddrich, 2004). Thus, in
network or supply chain context, the focal firm may develop
innovation capability in interactions with supply chain members,
through idea management and idea implementation. Also, the focal
firms and their network members may learn and collaborate with each
other through interactions which may ultimately contribute to
innovation capability.
With the above view of the ‘world’ the conceptual framework will
serve as our analytical tool, as we explore innovation capability when
a focal firm interacts with its supply chain members.
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5. RESEARCH METHODOLOGY
This chapter presents the methodological approach aimed at
addressing the main research question: “How does a focal firm’s
interaction with its supply chain members affect its innovation
capability?” This section of the thesis covers the research design and
research process, together with the research method employed for
each study. This is then followed by a discussion of a specific
research method employed in each individual paper. The
methodological presentation ends with approaches to ensuring
trustworthiness of the research. Detail information about the
methodology can be found in the appended papers (Appendices A-E).

5.1 Background
Yin (2009) identified five major research methods which include
survey, experiment, archival analysis, history and case study.
Selection of research methodology depends on three conditions Yin
(2009): the type of research questions posed, the extent of control an
investigator has over actual behavioural events and the degree of
focus on contemporary as opposed to historical events. Since the
thesis sought to examine the research problem from five individual
papers, a combination of qualitative and quantitative research designs
(Ivankova et al., 2006) was adopted in this thesis.
Initially, a systematic literature review (SLR) was undertaken.
Thereafter, qualitative case-study research was performed. One
advantage of qualitative case study is that the findings can be
generalised to similar or specific cases (Gioia et al., 2013). In
addition, a quantitative survey was performed to further explore the
field. Lastly, a conceptual analysis was performed to synthesise extant
literature. The rational for choosing the different research methods in
this thesis was to enable research method triangulation.
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The use of qualitative and quantitative research methods provided us
with several benefits. First, the systematic literature review (paper
one) enabled us to survey the field and identify the main methods,
theories and factors used in studying the phenomenon under
investigation. Second, the qualitative case-study provided an in-depth
understanding of the empirical events under investigation. It allowed
us to develop a detailed understanding of the empirical phenomenon
from the participants’ viewpoint in relation to theory and reality. This
experience has been very useful: it enabled us to identify relevant
innovation management literature. The literature helped in designing
research instrument for the quantitative study and operationalisation
of the factors of innovation capability.
In general, the use of different research methods provided us with
both statistical and case-study techniques to explore innovation
capability. It also neutralised the biases and limitations in using one
research method (Creswell, 2003). Table 5.1 provides the overview of
the research design, method and data analysis.
Table 5.1 Overview of the research design, method and data analysis
Paper

Research design

Method and data analysis

Paper

one

Systematic literature
review (SLR)

Synthesis and analysis of extant
literature

Paper

two

Qualitative research

Conceptual analysis

Paper

three

Qualitative research

Paper

four

Qualitative research

Paper

five

Quantitative research

Within case and cross case
analysis
Within case and cross case
analysis
Exploratory factor analysis

Paper one is a systematic literature review (SLR). In this study we
synthesised peer-reviewed articles published in the area of innovation
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capability. Paper two is a conceptual analysis of a firm’s innovation
with other actors to co-produce value. Papers three and four used a
multiple case study approach. Paper 5 used exploratory factor analysis
to develop measuring instruments for innovation capability in a
supply chain.

5.2 Data Collection Method
Study one
Systematic Literature Review (SLR) strategy
The research methodology reported in this research followed the
literature review (SLR) approach (Tranfield et al., 2003). The main
aim of this study was to synthesise peer-reviewed articles published in
the area of innovation capability. “A systematic review is designed to
help engender a sense of collective endeavour, relevance and
openness among researchers so as to prevent expensive and fruitless
repetition of effort, and to assist in linking future research to the
questions and concerns that have been posted by past research”
(Thorpe et al., 2005,p.258). Thus, this approach enabled us to survey
the field in order to identify the relevant literature that investigated
innovation capability. In addition, we were able to identify the main
innovation capability factors and their operationalisation. Thus, an
initial conceptual framework was developed based on the previous
research.
Although there is now a growing interest in systematic review in
management literature (Denyer and Neely, 2004), there are some
critiques to this research approach. First, a common critique is about
the possibility of missing relevant literature in the process of
searching for relevant articles in the electronic database. For example,
McManus et al. (1998) identified one of the limitations of systematic
review as the database search might only sometimes uncover some
relevant studies. In this study we ensured that articles relevant to the
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phenomenon under investigation were retrieved for analysis. A
second critique is that the inclusion criteria for selecting review
articles may be influenced by knowledge of the results of the potential
articles (Egger et al., 2001). This critique is relevant but in this study
we overcome this critique by including articles that consider
innovation capability beyond investment in R&D only. A third
critique is that articles published in the English language are more
likely to be cited and be published in renowned peer-review journals
(Egger et al., 2001). Therefore, these types of articles were retrieved
in the database search process. This critique is relevant but we could
not overcome this critique because we retrieved only articles
published in English. Nonetheless, relevant articles were retrieved and
analysed systematically.
Data collection
This paper follows a three-stage approach (Tranfield et al., 2003):
(1) planning the review, (2) conducting the review and (3) reporting
and dissemination of the results. These stages comprised different
activities including development of criteria for exclusion as well as
the exclusion of the articles in the review. The inclusion criteria were
defined as peer-review published articles in two electronic
libraries/databases: Emerald and Scopus. Articles that use number of
patents or number of a company’s product launches as the factors of
innovation capability were excluded from the analysis. The initial
search generated 3542 from Scopus database and 178 from Emerald
articles from the databases (3720). After applying the exclusion and
inclusion criteria to the articles retrieved from the two databases, we
ended up with 51 articles. Figure 5.1 presents a detailed description of
the stages conducted in the review process
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Search in electronic libraries/databases
Emerald and Scopus

Keywords and search strings
innovation (and) innovation capability (or) dynamic capabilities
(or) organisational learning (or), innovation performance

Elimination of irrelevant articles
All the articles that did not meet our set inclusion criteria were
removed from the list of relevant articles

Ensuring substantive relevance by reading the abstracts and the
full-text of the relevant articles

Second reading of the full-text of the selected articles to ensure
that they meet the purpose of the review
Figure 5.1 Steps in the search process of the review

Data analysis
The selected articles were coded as follows: author’s country of
affiliation, authors name, title of the article, unit of analysis,
methodology used, factors of innovation capability and theory used.
These data were used to report descriptive analysis later in the
paper. At the analysis stage, 233 innovation capability factors were
extracted from the 51 articles. These were then subjected to
frequency analysis using Nvivo software to calculate the most
recurrent theme from the number of factors identified. The
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frequency analysis led to the emergence of eight innovation
capability factors from the 51 articles. See (table 5.2)
Table 5. 2. Weighted percentage of innovation capability factors
Innovation capability
Weighted Percentage (%)
Dimensions
Knowledge management
7.69
Organisational culture
5.13
Organisational learning
5.13
Leadership
4.40
Collaboration
3.66
Creativity
2.93
Idea management
2.56
Innovation strategy
2.56

The innovation capability factors and their associated scores are
knowledge management (7.69), organisational learning (5.13),
organisational culture (5.13), leadership (4.40), collaboration
(3.66), creativity (2.96), idea management (2.96) and innovation
strategy (2.56). We further used references in the selected papers
to do cross-referencing of the selected papers, and we were able
to identify items that enabled us to operationalise the main
innovation capability factors identified in the SLR. The innovation
capability factors and the operationalised items were then proposed
as an integrative framework for studying innovation capability.
The strength of the systematic literature review is that it reduced bias
in gathering the literature for the analysis. In this research, the data
represent the extant literature. Using a combination of keywords in
the electronic databases, we were able to gather the relevant data
through rigour, transparency and replicability.
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Study two
The second paper is entitled, studying a Firm's Innovation as a MultiFaceted (Interactive) Socio-Technical Process. The paper sets out to
develop conceptual understanding as to why and how a firm and some
significant actors in its network engage in innovative activities to coproduce value.
This research question has not been systematically addressed in the
literature, something which the present paper seeks to help fill
theoretically. To answer this question, a conceptual analysis was
used as the research approach.
The study findings show that from a firm’s perspective: (1) a firm
innovates in order to enhance its competitiveness and (2) a firm’s
innovation to create value will have a major impact when it has
access to complementary capacities emanating from its network of
exchange relationships and (3) the greater the commitment, trust and
cooperation between a firm and some of its significant actors in its
network, the greater the chance for the firm and some o f i t s
stakeholders to co-produce value.
The paper contributed to the main research question of the thesis as it
continued the ideas of the preceding paper by explaining why firms
will commit resources to innovate, and the effects of the interactive
nature of a firm’s innovation, as the firm engages in collaboration
with several key actors to co-produce value.
Study three
Case study research strategy
The qualitative study reported in this study follows a case-study
research strategy by Eisenhardt, 1989, Eisenhardt et al., 2016.
Because of the need to deal with multiple sources of data such as
interviews, archival documents, websites and youtube videos, case
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study approach appeared to be more suitable. And the method is
more suitale for answering “why” and “how” questions in the social
science research. The strength of this approach is that it enabled
us to gather data that provided evidence of the study of innovation
capability. Finally, because we were actively involved with the
participants in the research process, there were fewer threats to
external validity since the study took place in natural settings.
Even though qualitative case study is acknowledged as one of the
important research strategies, it has attracted some critiques. First, a
common critique of case study is credibility. For example, Creswell
and Miller (2000) explain that there is the risk of the research being
seen as less credible. Whittemore et al. (2001) noted that for the
research to be credible, it should reflect the experience of
participants or the context in a believable way. In this study,
however, we ensured credibility by giving a detailed description that
may enable the reader of our research findings to make decisions
about the applicability of the research results to other settings or
similar contexts. A second common critique is that case studies use a
small sample size which reduces their power of generalisation.
Although the critique is relevant, this study does not aim at statistical
generalisation, but rather to generalise the findings into theory or
context.
The study aimed to answer the following research question: “How
does a focal firm innovation capability building in conjunction with
significant actors, influence supply chain agility”?
We used the qualitative case study approach to investigate the
empirical phenomenon after the SLR in Paper 1 and the conceptual
overview presented in paper 2. The strength of a case study, as a
research method, lies in its particularistic, descriptive and heuristic
nature (Merriam, 1998), and its ability to enable us learn from
specific situations. The rationale for adopting qualitative design
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is that it allows the research to be conducted in a natural
setting: the researcher becomes a key player in the research
process. It also enables the researcher to gather data from multiple
sources by capturing the respondent’s meanings and understanding
of the situation. Finally, it enables the researcher to obtain a
complete account through t h e emergent process (Creswell and
Clark, 2007).
The insight gained from the SLR in Paper 1 in this thesis revealed
that few studies have examined innovation capability in the context
of a supply chain. Furthermore, there are a few empirical studies
that have examined the influence of innovation capability on
supply chain agility. Therefore, we ended up investigating a focal
firm’s innovation capability with supply chain members, and how
the firm’s innovation capability influences their supply chain
agility. The supply chain agility factors considered in this study
include new product introduction, improved customer service and
meeting international delivery capacity (Agarwal et al., 2007,
Braunscheidel and Suresh, 2009, Swafford et al., 2006).
Selection of cases
A multiple case study approach demands a careful selection of cases
(Yin, 2013). The cases are selected in order to allow the researcher
to compare and contrast the findings from each case. Our interest
was to consider what is unique and what is common across cases in
order to deduce theoretical reflections on the findings. Thus, the two
case companies were selected based on conceptual relevance,
rather than obtaining accurate statistical evidence (Eisenhardt,
1989).
The focal firms in this study were selected based on their industry
leading position in producing innovative products/services. First we
reviewed several companies’ websites to determine their suitability.
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The review identified about seven world class innovative companies in
Sweden.
A letter was sent to the companies requesting their participation in
the research project. After a month of waiting without response,
emails were sent in addition to phone calls to remind them of the
participation request in the research. Finally, we used our personal
contact to get only two firms out of the seven to agree to participate
in the research. The two cases are successful innovative companies.
Table 5.2 presents an overview of the case Companies.

Table 5. 3 Descriptive data on Case Firms
Case A

Case B

Wireless – Hearing
Products, Wireless –
Receivers, Wireless –
Microphones, Wireless Speakers
Wireless – Micro1994
receiver

Disinfectors Machines Washer
disinfectors Machines
detergents

90

15,500

Turnover

SEK 143 million

SEK 29.8 billion

Industry

Hearing aid industrial
sector

Medical technology device
sector

Products

Year of start
up
Number of
employees

Foreign markets

United states/Canada,
Europe,
Several subsidiaries are
established in other parts of
the world.
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1904

United States, Europe, Asia,
Latin America Middle East and
Africa 36 subsidiaries on six
continents and over 230
distributors and partner
companies for sales and service
representatives

The respondent
interviewed
Date interviewed

(CEO) Halmstad, Sweden
17 April 2015
30 minutes

(Project Manager) Halmstad,
Sweden
12 February 2015
45 minutes
6 May 2015
30 minutes

Data collection
The data collected in this study were collected from two high-tech
firms specialising in medical technology in Sweden. The
triangulation method was used in collecting data from multiple data
sources during the research. The secondary data were collected from
brochures, annual reports, product catalogues, press releases, and
the company websites. In all, the secondary data sources generated
112 pages. All the pages gathered were converted into digital form
and stored in Nvivo qualitative software.
In addition, primary data were collected through face-to-face indepth interviews with the key informants from the case companies.
A semi-structured interview was used in order to ensure
consistency (Bryman and Bell., 2007) between the two firms
during the data collection.
The semi-structured interview guide was designed from a review of
the literature on innovation capability. The aim was to design a
research interview guide which consists of themes and questions
covering innovation capability. Before the final version of the semiinterview guide was agreed upon, it was subjected to review by the
supervisors. The final version of the semi-structured interview guide
is available in Appendix A.
The informants were CEOs and project managers who are/were
judged to be knowledgeable in the supply chain and business
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operations in general. The CEO of Phonak, in Halmstad, Sweden,
was deemed appropriate as a key informant. Hence, a face-to-face
open-ended interview was held with him for 30 minutes. Our key
informant for the second case company, Getinge Infection Control
AB, was the Project Manager at Getinge Sterilization AB in
Halmstad, Sweden. The first interview with him lasted 45 minutes
and the second interview lasted 30 minutes via telephone. During
the interview, the questions on the interview guide were not
followed strictly during the interaction. This was to facilitate the
flow of the conversion with respondents. In addition, some questions
that were not on the interview guide were asked based on some of
the important issues raised by what the respondents said during the
interview. Table 5.3 provides interview and other data sources for
this research.
Table 5. 4 Interview and other data sources
Data source
Interview: The CEO, Phonak, Halmstad
Interview: Project Manager Getinge, Halmstad
Interview: Project Manager Getinge, Halmstad
Video interview: (YouTube): CEO Getinge Group (Johan
Malmquist)
Document: Getinge Case Study: Getinge CMS – An
Easier, More Environmentally-Friendly Way to Manage
Liquid Cleaning
Document: Getinge AB (2012) Annual Report
Document: Getinge AB (2013) Annual Report
Document: Getinge (2014) Case Study: King’s College
Hospital NHS Foundation Trust, UK
Document: Getinge (2014) Getinge Isolation Technology
Securing Contamination Prevention and Environmental
Safety in the Life
Document: Getinge: Innovative Solutions that Help Solve
Healthcare Challenges: Annual Report 2014
Document: Getinge (2014) User-Friendly Design With
People in Mind
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Date of interview or
data retrieval
2015/5/17
2015/2/
2015/5/6
2015/2/12
2015/2/10

2015/10/2
2015/3/4
2015/3/25
2015/3/17

2015/2/20
2015/10/22

Document: Getinge (2015) Case Study 2: Stacking Shelves
for IV/TPN
Document: Getinge (2015) Documented Value Creation
Through Strengthened Innovation Power
Document: Getinge (2015c) Getinge Infection Control AB:
Getinge Receives Double IF Design Award for the
Innovative User-Interface CENTRIC and Product Design
of Getinge ProSeal
Document: Getinge: Education, life-science/knowledgeeducation/
Document: Phonak (2010) Fitting Your Way With Phonak
TargetTM
Document: Comfort Magazine (2014) Did You Know
About This Hearing
Document: ComfortAudio (2013) Supply Chain Meeting
Document: ComfortAudio (2015) To Know Everything is
Big – To Know Even More is Bigger

2015/3/17
2015/3/17
2015/3/

2015/9/27
2015/11/2
2015/4/22
2015/4/9
2015/4/10

Data analysis
All the interviews were recorded digitally after seeking the
approval of the interviewees. In addition, som e handwritten
notes were taken during the interview. The interviews were
transcribed verbatim and analysed, and later sent back to the
respondents for their feedback in order to check the accuracy of
the interview. This approach reduced the inaccuracies in the data
gathered
and
helped
remove
some ambiguities and
misinterpretations. The triangulation technique ensures that the data
collected are rich and comprehensive.
Yin (2013) proposed two strategies for analysing data that may lead
to conclusions: one is to use the theoretical propositions of the study,
and then analyse the evidence gathered based on those propositions.
The second strategy is to develop a case study description, which
may be a framework for organising. Hence, the data were analysed
based on the theoretical framework. First, we conducted within-case
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analysis in the light of the theoretical framework developed from the
literature. Second, we conducted cross-case analysis which revealed
some similarities and differences among the case companies. The
results of the study were finally published in the International
Journal of Supply Chain and Operations Resilience (IJSCOR),
Vol. 2, No. 2, 2016. ISSN 2052-8698.

Study four
Case study research strategy
The aim of this paper is to explore innovation capability and its effect
on product innovation performance of small low-tech manufacturing
firms. The study aims to answer the following research question:
“How do small low-tech manufacturing firms develop their
innovation capability, and how does the innovation capability affect
their product innovation performance?”
The next stage of the thesis was to extend the study of innovation
capability of Herbal manufacturing firms in Ghana. There are few or
no studies that examined innovation capability of small low-tech
herbal manufacturing firms and how the innovation capability might
influence their product innovation performance. This research
emerged after we studied innovation capability in medical
technology firms in Sweden. We then travelled to Ghana to
replicate a similar study but it was impossible to have indigenous
high-tech innovative companies operating in the health sector.
Hence, w e decided to study the process that led to herbal
manufacturing firms’ ability to introduce innovations in herbal
manufacturing.
Building on the previous findings and the extant literature, we decided
to gain in-depth insight into the firms’ innovation capability and its
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effect on product innovation performance. Because we are dealing
with unexplored area that requires in-depth study (Yin, 1994, Yin,
1989, Bryman and Bell., 2007), we chose a case study because that
could lead to new and creative insights into the phenomenon and
provide better understanding and enrich theory (Voss et al., 2002).
Selection of the cases
Herbal manufacturing has been identified as one of the innovative
sectors in Ghana’s economy. The aim of selecting the cases for this
study was for conceptual relevance, rather than obtaining accurate
statistical evidence (Eisenhardt, 1989). Hence we selected cases
relevant for answering the research questions that produce believable
descriptions, provide feasible evidence and enable generalisation of
the findings to theory (Miles and Huberman, 1994, Curtis et al.,
2000). The two firms selected in this study operate in the same
industry, which is herbal manufacturing. Keeping the industry
consistent engenders better focus on our theoretical angle (Miles and
Huberman, 1994).
One of the reasons for selecting herbal the sector is that about 70%
of Ghanaians depend on traditional medicine for their primary health
care needs (WHO, 2001). And Ghana is one of the leading countries
in terms of revolutionising herbal medicine production in West
Africa (Africa Research Institute, 2015, UNCTAD, 2011). Fifteen
orthodox hospitals, from all 10 regions in the country have a unit
which focuses specifically on herbal treatment and delivery. In 2011,
the annual export value of herbal medicine was around US15 million
dollars (Van Andel et al., 2012), which was an indication of huge
economic potential of herbal medicine to Ghana’s economy.
The two leading innovative herbal manufacturing firms in Ghana
were selected based on the following criteria: (1) The two case
firms operate in the same industry; (2) The two companies have
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over 15 years’ experience in the manufacturing of herbal medicinal
products and service delivery; (3) Provision of important
contribution to Ghana’s herbal manufacturing sector and holding
a leading commercial position in that sector. In a nutshell, the two
cases enabled us to gather relevant evidence to address the
research question of this study.
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Table 5.5 Descriptive statistics on case firms
Company
Product
Sicknesses
that the
products can
cure
Ameen
Amen Fevermix
Scientific
Amen Stomamix
Malaria
Herbal Company
AmenDiatex
Laxative
(ASHC)
Amen Black
High blood
Established in
powder
pressure
1994
AmenBlack
Boils
Cream
Cartha
AmenHemiplea
Infant
Amen
disability
beautacream
Arthritis
AmenLazi
Relieving
Amen Hepton
pain during
AmenUnipain
menstruation
Amenslatix
Nausea and
AmenWormix
vomiting
AmenRhuwata
Pile
AmenWabco
Skin rashes
Loss of
appetite
Rheumatic
pains
Relief of dry
coughing

Number of
employees
Foreign market

96

Company

Product

Adutwumwa
herbal Ltd (AHL)
Established in1987

Adutwumwaa
Bitters
Adutwumwaa
Capsules
Adutwumwaa
Tonic

Respondent
interviewed at
ASHC
Mr. Kojo Adams
(General manager)
Dr. Nurudeen Kofi
Koomson
(production
manager)

Date &
duration of
the
interview
24-06-2014
(1 hr 10
mins)

11-07-2015
(1 hr 20
mins)

Mr. Kojo Adams
(General manager)
26-11-2015
(30 mins)

Nigeria, Burkina
Faso and Cote
d’Ivoire
Sicknesses
that the
products can
cure
Piles
General
Bodily pains
Rheumatism
Menstrual
Pains
Hypertension
Malaria
Typhoid
Jaundice
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Respondent
interviewed at
ASHC
Mr. Joseph Yaw
Agyeman
(production
manager)
Mr. Joseph Yaw
Agyeman
(production
manager)

Date &
duration of
the
interview
07-07-2015
(I hour 10
mins)

4-08-2015
(1 hour)

Fever
Loss of
appetite
General
weakness
Anaemia
Number of
employees
Foreign market

Mr. Joseph Yaw
Agyeman
(production
manager)

3-09-2015
(30 mins)
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UK, France, Italy,
Japan, Finland,
Germany,
Holland,
Australia,
Nigeria, Libya,
Cote d’Ivoire,
South Africa,
Togo, Burkina
Faso, Spain.

Data collection
A semi-structured interview guide was used to gather primary data
from the informants who were judged by their respective companies
to be knowledgeable in the operations of the company. The case
companies are Ameen Scientific Herbal Company (ASHC) and
Adutwumwaa Herbal Limited (AHL). The data were collected from
primary and secondary sources. Secondary data sources include
company websites, online news archives and the collection of three
video interviews of the CEO of ASHC, Ameen Bonsu (PhD).
Primary data were collected via semi-structured interviews with key
informants who were judged to be knowledgeable in the production
and general business operations. We conducted the interviews with
the key informants in their offices between August and September
2015. Before the interviews, both of the case firms took us around to
show their modern equipment, laboratory and manufacturing set-up.
We had three separate days of interviews with ASHC, the first
interview with the General Manager (Mr. Kojo Adams, on 24 June
2015) which lasted 1 hour 10 minutes and the second interview with
the production manager (Dr. Nurudeen Kofi Koomson, on 11 July
2015) which lasted 1 hour 20 minutes. Back in Sweden, we had the
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last interview with (Mr. Kojo Adams, on 26 November 2015) via
telephone to seek additional information and clarification which
lasted 30 minutes, since a face-to-face interview was not possible. In
the case of AHL, we had three separate days of interviews with the
production manager (Mr. Joseph Yaw-Agyeman)
Table 5.6 Interview and other data sources
Data source
Interview: General manager (ASHC)
Interview: Production manager (ASHC)
Observation: of production facility and process (ASHC)

Date of interview
or data retrieval
2015/6/ 24
2015/7/11
2015/7/13

Telephone Interview: General manager (ASHC)

2015/11/26

Video interview: CEO ASHC
https://www.youtube.com/watch?v=fKrBNg_Q
CCE

2015/11/30

Video interview: CEO ASHC
https://www.youtube.com/watch?v=uPLmBIRx
BpE
Video interview:
https://www.youtube.com/watch?v=4lI6HK7d
aLA

2015/12/1

ASHC website: http://amenscientificherbalhospital.com/

2015/11/6

2015/12/1

Interview: Production manager (AHL)

2015/07/07

Interview: Production manager (AHL

2015/08/4

Interview: production manager (AHL)
Observation: of production facility and process (AHL)
ASHC website: http://aduherb.net/
Telephone interview: production manager (AHL)
Documents: product catalogue, standard
operating procedures, operational charts
Electronic sources: Ghanaweb.com

2015/09/3
2015/09/2
2015/09/28
2015/2/2
2015/07/25
2015/10/1
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Data analysis
The analysis started with the first case as a stand-alone entity. This
allowed us to become intimately familiar with the case company’s
innovation related activities and how the emergent patterns related to
existing theory (Eisenhardt, 1989). The within-case analysis was
performed each time data were collected from one of the case
companies. This was followed by cross-case analysis after the data
collection reached saturation point (Glaser and Strauss, 2009). This
approach forces the researcher to unearth the similarities and
differences between cases and to capture novel findings which might
exist within the data (Eisenhardt, 1989). The analysis and the results
of the study were presented in an article submitted for publication.
Study five
Quantitative survey Research strategy
The fifth study in the thesis explored the measurement of innovation
capability in the context of the supply chain, considering approaches
for scale development (Gerbing and Anderson, 1988). The aim of
this study was to develop innovation capability construct measures
in the context of the supply chain, and to objectively identify the key
factors for stimulating focal firms’ innovation capability. The
approach used in this study followed the procedure by Churchill
(1979) which involves pretesting, revision, development of the
instrument, obtaining internal consistency and validity. Thus, to
develop a measuring instrument for the survey, we adopted a threestage process. In the first stage, the term ‘innovation capability’ was
searched for in the Halmstad University electronic database for peerreviewed articles. The search generated 89 scale items used in the
measurement of innovation capability (see Appendix C). The items
were refined to suit supply chain context. The second stage of the
questionnaire purification involved pre-testing, where the draft
questionnaire was vetted by three academics and one supply chain
practitioner for clarity, relevance and rewording of the scale items.
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This process of revising the questionnaire led to the retention of 25
items for the measurement of innovation capability.
The third stage of the questionnaire purification involved piloting the
questionnaire on middle level managers pursuing a part-time degree
in supply chain management at the Faculty of Business Education
(Kumasi) University of Education, Winneba, Ghana. After
completing the survey, the participants were engaged in a semistructured interview. The rationale for the semi-structured interview
was to ensure that the scale items relating to innovation capability in
supply chain context will reverberate with the participants. Minor
changes with regard to the wording of the questions were made due
to the feedback received from some of the respondents. The threestage process resulted in a 20-item questionnaire, which asked the
survey respondents to rate the extent to which they had adopted the
practice described in the questionnaire item, using a five point Likert
scale anchored at (1 = strongly disagree,) to (5 = strongly agree).
The full questionnaire is available (see Appendix B).
Data collection
The data used in the study were collected in October 2015. Our
internet search about supply chain practices in Ghana shows that
there is no comprehensive commercial database. Thus, this paper
used judgmental sampling technique. The judgmental sampling
technique is found to be useful in gaining insights into a
phenomenon in spite of its drawbacks (Ghauri and Grønhaug, 2005).
Therefore, we collected the data through a survey of managers
(respondents) who are graduate students in MSc. Logistics and
supply chain management, School of Business, Kwame Nkrumah
University of Science and Technology (KNUST). One of the criteria
for selecting this homogenous sample is that the managers work with
the supply chain process and other operations in their respective
companies.
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One major advantage of an on-site survey is the opportunity to meet
the respondents face-to-face. Because of the use of judgemental
sample we were able to get managers who are knowledgeable or
experienced to respond to the questionnaire. Again, we were able to
assist the respondents with some questions that they needed further
clarification on.
We followed the recommendations of (Podsakoff et al., 2003,
Podsakoff et al., 2012) on procedural remedies for reducing common
method (CMB). We ensured the anonymity of the respondents and
improved the scale of the items by carefully constructing the scale
items extracted from the literature. In addition, the questions were
kept simple and concise. Also, to ensure content and face validity of
the questionnaire instruments, two academics and a supply chain
professional evaluated the questionnaire items. The feedback was
used to improve the items. The modified questionnaire was pilottested on a sample of managers in order to ensure validity (Hair et
al., 2006). The feedback from the pilot testing was used in refining
the format of the questionnaire and rephrasing some of the scale
items.
A two-page questionnaire with 20 scale items was used in the
survey. The first part of the questionnaire assessed various factors
of innovation capability relating to the respondent’s supply chain
activities. The second part assessed the respondents’ view on supply
chain agility factors. And the final part focused on the respondents’
demographic data.
The questions asked in the survey were anchored on a five point
Likert- scale. The respondents were asked to indicate the degree of
agreement or disagreement of innovation capability factors that best
fitted the situation in their company by circling one choice for each
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of the following statements. 1= strongly disagree, 2 = disagree, 3 =
neither disagree nor agree, 4 =agree, 5= strongly agree; X = do not
know.
The second part of the questionnaire asked the respondents to
indicate the speed or quickness (degree of responsiveness) with
which their business unit could engage in the following
a.
b.
c.
d.
e.
f.
g.
h.

Reduce manufacturing lead times
Reduce product development cycle time.
Increase frequency of new product introductions
Increase level of customisation
Improve level of customer service.
Improve delivery reliability
Improve responsiveness to changing market needs.
Increase production capacity.

Data analysis
After the data collection, a univariate and multi-variate statistical
analyses technique was used to analyse the data, using Statistical
Package for the Social Science (SPSS) version 20. A total of 122
respondents took the survey, but 5 responses were removed because
of incomplete data leaving 117 questionnaires for further statistical
analysis.
Descriptive statistics of the sample
The demographic profile of the 117 respondents – the gender
distribution – shows that 89 (76 per cent) were males, while 22 (19 per
cent) were females. The job tenure of the respondents ranged between
1 and 5 years with the mean 2.4 (SD=7.5). The distribution of the
respondents based on the department they belong to revealed that 64
(55 per cent) were in production and supply chain management, while
48 (41 per cent) were in general business operations.
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Data analysis
Exploratory factor analysis was used for the data analysis. A factor
analysis can be used to determine the theoretical construct that
underlines the data set and the extent to which these constructs
represent the original variables (Henson and Roberts, 2006). A
principal component analysis (PCA) was used to extract four
factors of innovation capability from the data set. See figure 5.2

Figure 5. 2, Scree plot for the four components extracted from the data set

After a re-run of the analysis, the PCA extracted four components with
eigenvalues greater than 1.0 (Guttman, 1954. ) that were retained for
analysis. These four components explained 44.6%, 11.8%, 8.5% and
6.3% of the variance, respectively. The screen plot (Figure 5.2) shows
a clear break after component 2, indicating that components 1, 2, 3 and
4 contribute substantially to the explanation of the variance in the data
set (Pallant, 2007, Cattell, 1966). Thus, components 1, 2, 3 and 4 were
retained for further analysis, based on recommendations by Fabrigar et
al. (1999) and Catettel and Vogelmann (1977) which state that the
smaller eigenvalues tend to lie along a straight line. Therefore, the
point at which the first eigenvalues (component 3) departs from the
straight line should be retained for further analysis. In this case,
component 3 is the first eigenvalue that departs from the straight line.
Fabrigar et al. (1999) further recommend that the first eigenvalue to
the right of the first component should be included in the analysis.
Thus, components 1, 2, 3 and 4 were retained for further analysis.
53

The four main innovation capability measurement constructs
extracted were: learning, collaboration, idea management and idea
implementation. The four constructs generated from the statistical
analysis provide a sizeable tool kit for managers to measure
innovation capability in the context of supply chain management. The
strength of this approach is that it provides information about the
relationships between innovation capability factors under
investigation.

5.3 Approaches to ensuring trustworthiness of the research
In this section, we present the strategies adopted to ensure
trustworthiness in both qualitative and the quantitative research in the
thesis. The key question in qualitative research is “How can an
inquirer persuade his or her audiences that research findings of an
inquiry are worth paying attention to?” (Lincoln and Guba, 1985,
p.290). To answer the question, Guba (1981) proposed the four
quality criteria for qualitative research. See table 5.6

Table 5. 7 Quality criteria for qualitative research
Qualitative research
Quantitative research
Credibility
Internal validity
Transferability,
External validity
Dependability
Reliability
Confirmability
Objectivity

Thus, Guba 1991 proposed that in qualitative research, internal
validity should be replaced with credibility; external validity with
transferability; reliability with dependability; and objectivity with
confirmability. The next section presents a detailed explanation of
credibility, transferability, dependability and confirmability.
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Credibility is a criterion that involves establishing that the
research results are credible or believable from the perspective of
the participants or respondents, since the qualitative research aims
at understanding the phenomenon from the participant’s points-ofview and experiences. In order to ensure credibility, we made the
respondents aware that they could decide not to answer all the
questions and could withdraw from the research at any point in
time (Shenton, 2004). We also used data triangulation to reduce
respondents’ bias by checking the data with a secondary source such
as brochures, catalogues, press releases and company websites. This
enabled the verification of the details the respondents supplied
during the interview.
In addition, we triangulated the methods by observation, interview
and digitally recording the interviews. We further used iterative
questioning (Shenton, 2004) by using probing technique to elicit
detailed data as well as drawing the attention of the respondents to
matters raised earlier. Furthermore, support from members of
academic staff was sought in the form of peer debriefing (Anney,
2014, Guba, 1981). For example, paper one was presented at a PhD
workshop organised by Halmstad University on 8 June 2015; and
paper four, was presented on 9 November 2016 at Tylosand Hotel,
Halmstad, Sweden. This was part of a workshop series organised by
the Centre for Innovation, Entrepreneurship and Learning Research
(CIEL). And paper three was presented at a PhD peer to peer group
at Halmstad University on 9 December 2015. The feedback and
suggestions received from these seminars add credibility to the
thesis.
In addition, the data collected from the four case companies (paper
two and four) were sent back to the respondents after the analysis for
them to check their accuracy before the final publication. The
findings of the study were also related to the existing research in the
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field of innovation capability. For the quantitative study of paper
three, we applied content validity, where we derived all the scale
items from extant literature and three academics, and one practitioner
vetted the questionnaire instrument used for data collection.

Transferability refers to the extent to which the findings of qualitative
study can be generalised or transferred to other contexts or settings.
Generally, it is the reader who is supposed to make the transfer.
Therefore, the researcher has to make contextual information about
the field work to enable the reader to make the transfer. Shenton
(2004) suggested the researcher should provide:
1. the number of organisations taking part in the study
2. any restriction on the type of people who contributed data
3. the number of participants involved in the field work
4. the data collection method employed
5. the number and length of the data collection sessions
6. the time period in which the data are collected
The two qualitative studies (papers one and four) covered most of
the points stated above, hence transferability is assured in this thesis.
For example, four organisations participated in the research, leading
to the publication of papers one and four; and 117 mangers from
117 different organisations participated in the research, leading to
the publication of paper three. The data were collected between
2014 and 2016. Some of the data collection methods employed in
this thesis include face-to-face interviews, telephone interviews,
archival documents, electronic documents and video interviews and
on-site observation. In order to enhance transferability of the thesis,
all the cases were selected based on industry leadership in
innovation and general business operations in their respective
sectors. This provided greater in- depth findings from companies
and informants who were deemed to be knowledgeable.
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Dependability refers to the situation whereby the researcher provides
detailed steps of how the research was conducted, so that future
researchers do not need to repeat the study to gain the same results
(Shenton, 2004). Dependability also allows the reader to assess the
extent to which best practices of research were followed so as to
enable the reader of the research findings to have an understanding of
the methods and their effectiveness (Shenton, 2004). In this thesis, we
have provided information on how the data were collected,
information about the key informants, duration of the interviews and
types of data analysis technique used. Also, we used the audit trial
process (Lincoln and Guba, 1982) by keeping the raw data, interviews
and observational notes. All these details enhance the dependability of
the final thesis.
The use of Nvivo software in the literature review facilitates the
storing of electronic materials, including all the journal articles,
recorded interviews and scan field notes. This makes it easy to follow
the audit trail process in order to enhance the dependability of the
thesis.
According to (Guba, 1981) dependability is comparable to reliability
in quantitative research. Thus, to ensure dependability in our
quantitative paper i.e. paper three, we used Cronbach’s alpha test to
independently estimate the constructs so as to obtain internal
consistency (reliability) of the measures. In addition, we used
Average Variance Extracted (AVE) to measure the convergent
validity of the four innovation capability constructs: learning,
collaboration, idea management and idea implementation. The
usefulness of the AVE was to ascertain whether the instrument
(questionnaire items) measures what it is intended to measure, and
therefore reliability is ascertained in the thesis.
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Confirmability refers to the degree to which the results can be
confirmed or corroborated by others. Therefore, steps must be taken
to ensure that the findings of the research are the results of the
experience and ideas of the informants (Shenton, 2004) rather than
that of the researcher. In addition, the method used and why that
particular method was chosen should be clearly stated. In this thesis
we adopted the case study approach for qualitative studies because of
the exploratory nature of innovation capability from a supply chain
context. The case methods allowed us to conduct in-depth analysis.
The concept of confirmability is similar to objectivity in quantitative
research (Shenton, 2004). In Paper Three, we therefore applied
quantitative research therefore, in order to ensure objectivity in the
paper. We collected the data using a structured research instruments
questionnaire. The scale items of the questionnaire were meant for
soliciting objective answers. In the data analysis stage, we used SPSS
version 20 for the statistical analysis and presentation of the findings.
It should be noted that the empirical data presented are mainly based
on the focal firms’ perspective, as we did not have the opportunity to
gather data from the supply chain members. The next chapter presents
a summary of selected papers in this thesis.
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6. CONCLUSIONS IN RELATION TO THE
MAIN RESEARCH QUESTION
This chapter summarises and describes the focus and findings of the
five individual papers. Specific attention is given to the contribution
of each paper in an attempt to answer the overall research question of
the thesis project: “How does a focal firm’s interaction with its supply
chain members affect its innovation capability?” It should be noted
that complete information can be found in the full-text papers in the
appendices (A-E).
Below is an attempt to answer the main research question by stating
how each paper helped us to answer the main research question as
stated above.
6.1 Paper 1
Innovation Capability: A Systematic Review and Research
Agenda
As reviewed by paper 1, the findings revealed that 9.8 percent of the
articles focused on supply chain or network level while 90.2 percent
focused on firm level innovation capability. This indicates the
understudy nature of innovation capability in a supply chain context.
Thus, the systematic literature review (SLR) helped in answering the
overall research question by helping us to identify the methodologies,
theories and the relevant innovation capability factors used in the
extant literature. The factors identified in the SRL were used to
develop a broad conceptual framework which was used in the
subsequent papers of this thesis.
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6.2 Paper 2
Studying a Firm's Innovation as a Multi-faceted (Interactive)
Socio-Technical Process.
The paper shows that innovation is a process which is performed by a
number of actors, where they complement each other in bringing
about innovation. The paper contributed to the main research question
of the thesis as it continued the ideas of the preceding paper by
explaining why firms commit resources to innovation, and the effects
of the interactive nature of a firm’s innovation, as the firm engages in
collaboration with several key actors to co-produce value.
6.3 Paper 3
Achieving Supply Chain Agility through Innovation Capability
Building.
Paper 3, shows that interaction of the focal firms and their supply
chain members was very useful in harnessing the technological
embeddedness, resources and skills of the supply chain members
needed for innovation capability. Thus, the paper contributes to the
main research question of the thesis by showing how continuous
interaction between the focal firms and supply chain members
enhanced innovation capability, which in turn led to the focal firm’s
supply chain agility.
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6.4 Paper 4
Innovation Capability and Product Innovation Performance
The case of low-tech manufacturing firms.
The findings show that the case companies collaborated with research
institutions, (CSIR), universities, distributors, customers and some
key competitors in a bid to develop their innovative medicinal
products. However, technological embeddedness was found to play a
minor role in the innovation capability effort of the case companies
investigated in this study. This might be due to the low-tech nature of
the case firms and the low level of information technology
infrastructure development in the country. In addition, the paper
shows that competitors played a key role in the innovation capability
efforts of the case companies. The paper contributes to the research
question of this thesis by examining how the firms’ interaction with
external actors facilitates the capability to be innovative.
6.5 Paper five
Measurement of Innovation Capability in the Supply Chain: An
Exploratory Study
The statistical analysis of the paper revealed that idea management,
idea implementation, collaboration and learning are critical in the
supply chain’s innovation capability. For example, some of the idea
management items measured, which are relevant in innovation
capability are as follows: a generation of ideas for new products/or
services with customers and a generation of ideas for new products/or
services with suppliers.
In addition, the results revealed that the focal firm’s innovation
capability factors are positively related to supply chain agility
measures, such as reduction in manufacturing lead times, reduction in
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product life cycle time, improvement in delivery reliability,
improvement in responsiveness to changing market needs and
increased production capacity (Yusuf et al., 1999, Yusuf et al., 2014,
Swafford et al., 2006).
In summary, the conclusion of the five papers in relation to the main
research question: “How does a focal firm’s interaction with its supply
chain members affect its innovation capability?” is as follows:
Based on the above discussion, innovation capability should be seen
in a wider context, where a focal firm’s performance influences and is
influenced by other supply chain members, through exchange
relationships (Cook and Emerson, 1978). Furthermore, the
knowledge, expertise and skills needed to undertake most innovative
activities which strengthen a focal firms’ competitiveness can be
beyond the capabilities of a single firm (Ray et al., 2004, Helfat and
Peteraf, 2003).
Therefore, developing and sustaining mutually beneficial
relationships with supply chain members so as to gain access to some
complementary capabilities will be critical to innovation capability.
See for example, the works of (Hagedoorn and Duysters, 2002;
Soosay et al. 2008; Rothaermel and Hess, 2007).
Our research shows that a supply chain is crucial in facilitating firms’
capability to be innovative. This is because the focal firms gain access
to the resources and activities of other actors, as a result of exchange
relationships (Håkansson and Snehota (1995). Figure 6.1 shows some
of the key supply chain members that contributed to innovation
capability of the focal firms in this thesis. The supply chain members
include customers, suppliers, universities, consultants, competitors,
research institutions and distributors.
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Research
institution

SS
Supplier

R
RI

SS

Distributor

G
University
Getinge AB

ST

Consultant

Customer
s

CC
RIF

Competitor

Figure 6.1 key supply chain members who contributed to innovation
capability of the focal firms:
SS=supplier’s supplier; G=Government; ST=students; CC=customer’s customer;
R=retailer
Direct relationship between the focal firm and supply chain members
Indirect relationships among the supply chain members

The supply chain members identified in this thesis contributed to the
focal firms’ idea management and idea implementation
(Vandenbosch et al. (2006), interactive learning (Brown and Duguid,
1991, March, 1991) and collaborative initiatives (Powell et al., 1996,
Wu et al., 2006, Swink, 2006), all these factors are important in
innovation capability.
For example, taking Getinge as an illustrative case (see figure 1),
collaboration with Accenture global supply chain consultancy firm
enhanced its capabilities and ability to monitor and control its supply
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chain activities across the organisation. In addition, engineers and
other trainers are sent to key customers and suppliers, from which
valuable feedback and ideas are relayed to their headquarters in
Sweden and factored into the production of innovative products or
solutions. Similarly, when it comes to idea generation and
implementation, customers and consultants play a significant role by
helping to unearth the best innovative ideas which contribute to
innovation capability.
In conclusion, the five individual papers collectively provide
evidence of how a focal firm’s interaction with its supply chain
members affects its innovation capability.
Summary of the contributions
The individual contributions of the articles are presented in Table 6.1
below. It is followed by an explanation of the contributions of the
thesis as a whole.
Table 6. 1 The individual contributions of the articles included in the thesis
Title
Research
Data & Method
Main Findings
Question
1 Innovation
What is the
Systematic
The result revealed that
capability: A
theoretical,
literature review 9.8 percent of the
systematic review methodological
(SLR)
articles focused on
and research
perspective and
supply chain or network
agenda
factors in
level while 90.2 percent
studying
focused on firm level
innovation
innovation capability.
capability?
This indicates the
underdeveloped nature
of innovation capability
in a supply chain
context
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2 Studying a Firm's
Innovation as a
Multi-faceted
(Interactive)
Socio-Technical
Process

Why and how do
a firm and some
significant actors
in its network
engage in
innovative
activities?

Qualitative:
conceptual
analysis

The study shows that
through innovations, a
firm co-produces value,
mostly, with others in
its network. A firm’s
internal capacity is
complemented by the
external capacities of
some of the actors in the
firm’s network.

3 Achieving supply
chain agility
through
innovation
capability
building

How does a focal
firm innovation
capability in
conjunction with
significant actors,
influence supply
chain agility?

Qualitative: 2
cases

The findings revealed
that the supply chain
agility came about as a
result of a mutual
undertaking by the focal
firms and their supply
chain members as a
result of continuous
interactions.

Qualitative: 2
cases

The findings show that
competitors,
universities, research
centres, and distributors
were among the key
actors that the focal
firms interacted with, in
order to gain access to
specialised knowledge
for their innovation
capability effort.

Quantitative:
117 respondents
exploratory
factor analysis

The statistical analysis
revealed four main
factors of innovation
capability: idea
management, idea
implementation,

4 Innovation
Capability and
Product
Innovation
Performance

5 Measurement of
innovation
capability in a
supply chain: an
exploratory study

The development
of innovation
capability
constructs
measures in the
context of the
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supply chain.

collaboration and
learning. These factors
were found to be
important in the
measurement of
innovation capability in
a supply chain context.

The overall contribution of the thesis is that it deepened our
knowledge in the field of innovation management and supply chain
literature. The knowledge provided by the thesis is broken down
into:
First, the thesis found that innovation capability of focal firms comes
about as a result of exchange relationships with their supply chain
members. Through continuous interactions the, focal firms gain
access to complementary resources and skills, leading to their
innovation capability. For example, as the two case companies show
(Paper 3). Phonak’s ability to produce innovative solutions such as
the Microphone DM30 with 2.45 GHz, Comfort Duett, (a wireless
hearing product) and Micro-Receiver DT20, which is the smallest
mini-receiver in the world, is as a result of extensive collaboration
and interactive learning with key supply chain members that
provided ideas and knowledge which Phonak lacks internally.
Second, interestingly, technological embeddedness of the firms is
found to be a major factor influencing innovation capability and the
reason may be that as the managers in this research point out, the
cloud computing platform adopted by the firms enables collaboration
with supply chain members to share information and generate ideas in
a digital landscape. For example, Getinge and Phonak collaborated
with SAP and T-Systems for the provision of a cloud computing
platform; this advanced technology enabled the case firms to design
their products seamlessly with their supply chain members
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irrespective of their geographical location. In particular, the cloud
computing platform enabled Phonak to accelerate workflows and
strengthen international collaboration – which ultimately led to the
development of innovative hearing aid solutions such as Audéo B, TV
connector and Virto B. In this thesis, other companies investigated in
Ghana were found to possess less technological embeddedness, which
means that the case companies could not benefit from the advantages
of cloud computing which may significantly enhance their innovation
capability.
Empirically, the thesis has contributed to the extant literature by
extending the study of innovation capability in an African context
(see papers 1 and 4). Most of the existing studies on innovation
capability are conducted in large mature firms in advanced economies
(see Paper 1). Even though, Papers 1 and 4 are not the first to
empirically examine innovation capability in an African context (for
example see, Popoola and Fagbola, 2014, Egbetokun et al., 2012,
Akinwale, 2016), but are among the few papers that have examined
the innovation capability of focal firms in a supply chain context. This
enhances our empirical understanding of innovation capability in a
different geographical context (Ghana).

6.6 Theoretical contributions
Based on the findings in this thesis and the preceding concluding
discussion, the aggregate conclusions from the five individual papers
should also be seen as a contribution to knowledge in innovation
management and supply chain literature.
Another theoretical contribution of the thesis is that the innovation
capability of a firm has been found to go beyond the internal
resources and capabilities that a focal firm owns or possesses, and
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further through the access and utilisation of external actors’
resources and capabilities, as a result of exchange relationships
(Håkansson and Snehota, 1995), with those actors. This is in
contrast to our previous understanding that capability emerges from
resources that a firm controls or possesses
(Möller and Svahn, 2003, Barney, 1991). This theoretical insight
contributes to our understanding of innovation capability in a supply
chain context, highlighting the key factors that facilitate innovation
capability.
This addresses the dilemma that firms are confronted with the need
to explore and utilise the complementary resources and knowledge
of others, since a single firm hardly possesses all these qualities
internally. The most important issue is that the firm and its supply
chain members want mutual gain from the innovation and its result.
Therefore, focal firms and their actors engage in mutual learning,
mutual idea generation and implementation, and do not do these
unilaterally.

6.7 Managerial implications
The findings of the thesis show that idea generation, idea
implementation, interactive learning and utilisation of embedded
technologies go beyond the internal strength of the focal firms.
Therefore, there is the need to invest in the resources of the supply
chain members, or perform activities in order to stimulate their ability
to be committed to the focal firms’ innovation capability activities.
Second, the findings may help practitioners and academics to identify
the main innovation capability factors that may contribute
significantly to a focal firm’s innovation capability effort.
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Finally, the findings can also be relevant to policy makers and
government officials who are interested in seeing firms that are
able to improve their innovation generation activities; this is
because innovation is viewed as a source of competitiveness for
firms and countries (Stalk, 1988). From a wider perspective,
innovation generation demands that several actors such as
governments, the private sector, and universities/research institutions
contribute to the focal firms’ capability to be innovative, since the
growth of the firms positively impacts on job creation, wealth and the
enhanced economic competitiveness of nations

6.8 Limitations of the thesis and direction for future
research
In this section we will outline the general limitations of the
thesis and possibilities for further research.
The first paper (Paper 1), is based on systematic literature (SLR)
methodology, the essence of the SLR in this study was to identify
the factors for investigating innovation capability, theories and
methodologies. However, the systematic literature review which
served as the foundation of the thesis might not capture all the
peer- reviewed publications on innovation capabilities. Also, other
authors might have used innovation capability concepts implicitly,
which this thesis might not have captured. Therefore, there is an
opportunity for future research into other important innovation
capability factors that are relevant in the context of the supply chain.
The second paper in this thesis aims to stimulate debate with regard
to why firms commit resources to innovation and the effects of the
interactive nature of a firm’s innovation, as the firm engages in
collaboration with several others to co-produce value. The
conceptual analysis shows that a focal firm innovates in order to
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enhance its competitiveness and achieve growth in an increasingly
competitive environment. A firm’s internal capacity is
complemented by the external capacities of some actors in the firm’s
network. Thus, it will be interesting to test the two major positions
in the paper. Testing the propositions can further enhance our
understanding of the influence of the social-technical process on a
focal firm’s innovation generation.
The third paper focuses on how a focal firm, in conjunction with
customers, suppliers, and other supply chain members, builds
innovation capability, leading to supply chain agility. This paper
presents an in-depth case study of the innovation capability of
medical technology firms in Sweden. The study is built on two
cases; it will be interesting to study other innovation capability
factors in a different industry in order to examine the relationship
between innovation capability and supply chain agility.
The fourth paper focuses on t h e innovation capability of low-tech
manufacturing and its effect on product innovation performance.
The findings provided empirical evidence on innovation capability
in low-tech firms in a lower middle-income country context (Ghana),
it will be interesting to further explore this phenomenon by
extending the study to several firms operating in the same
industry, so that we can generalise the findings and also develop
the generally acceptable innovation capability framework.
The fifth paper focuses on the measurement of innovation
capability in a supply chain context. Although the findings from the
statistical analysis indicate that idea management, idea
implementation, collaboration and learning are key innovation
capability factors, further research can explore and test additional
items related to the factors of innovation capability in focal firms
and their business networks, since our measurement scale might
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not have captured all the important factors of innovation
capability. For example, other factors such as coordination,
commitment, cooperation and integration, which are important
factors in supply chain innovation activities, can be investigated.
Another possibility for further research is to employ the probability
sampling technique, because the judgmental sampling used in this
study means that the results cannot be generalised to the entire
supply chain population. Furthermore t h e future research should
aim at testing the factors proposed in this paper through analysis
of representative companies across context and over time, and to
validate the relationships suggested via a large-scale quantitative
study.
Sixth, the thesis failed to emphasise the types of innovation
capability i.e. existing capabilities or new capabilities of the focal
firm. Therefore, future studies can incorporate the type of
capabilities, whether new capabilities or existing capabilities to
clarify the main unit of analysis (innovation capability) in order to
facilitate future investigation.
Finally, this thesis investigated the phenomenon (innovation
capability) from the account of the focal firms. Future studies can
extend the investigation by collecting data from both the focal firms
and their supply chain members. This will provide richer empirical
and theoretical understanding.
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APPENDICES
Appendix A: Semi-structured interview guide
Background/General information
1. What product(s) does your company produce?
2. What does your production process look like?
3. Who are your end customer(s)?
4. Who are your main competitor(s)?
Main Questions
5. Who are your key customers? How often do you interact with
them, and why?
6. Who are your key suppliers? How often do you interact with
them, and why?
7. How would you describe the contribution of universities,
consultants, research institutions in your innovation capability
effort?
8. What are your aims when collaborating with these agencies?
9. What guidelines for innovation do you have in place?
10. How do you ensure cross-functional decision-making processes in
the idea management process?
11. How do you pursue all ideas/proposed ideas for innovation in your
supply chain network?
12. What idea collection point have you installed in your
organisation, or what mechanism has your company put in place
to collect and handle innovative ideas from your supply chain
members?
13. How does your organisation recognise and reward innovative and
enterprising employees?
14. How do you encourage employees to challenge decisions and
actions in this organisation if they think there is a better way?
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15. How frequently do you engage sales, marketing, and supply chain
personnel in innovation activities within your supply chain
network?
16. How do you make it possible for employees to know whom to
contact or collaborate with in order to explore the feasibility of
innovative ideas with supply chain members?
17. How often do you send technical or managerial personnel to the
facilities/company of your customers or suppliers in order to
enhance process improvement or the capability to innovate?
18. How quickly does your company modify your systems and the
processes to support innovation?
19. Have you developed radical changes or incremental changes in
your supply chain network to facilitate your dealings with your
customers, suppliers or any relevant partners in your network?
20. How do you ensure open communication with suppliers or
customers who are capable of coming out with new ideas, and
unique products and services?
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Appendix B:
Questionnaire instrument for data collection
Measurement of Innovation Capability in Supply Chain
The questionnaire itself has three main parts. The first part
assesses various elements of innovation capabilities: factors
relating to your supply chain. The second part addresses the
issue of supply chain agility factors. The third part provides
some demographic data. We would like to ask you to be realistic
and objective in your assessment. We assure complete anonymity
of the data gathered. These will be represented on aggregate
level alone. Please provide answers to all questions even if you
feel that they repeat themselves occasionally. This is the only
way we can assure statistical validity of the questionnaire. In
spite of this; if you feel that a certain statement is truly
irrelevant, circle the letter »X« (do not know).

INNOVATION CAPABILITY FACTORS: Indicate the degree of agreement
or disagreement that fits the situation in your company best: Please circle one
choice for each of the following statements.
1 = strongly disagree, 2 = disagree, 3 = neither disagree nor agree, 4 =agree, 5 = strongly
agree; X = do not know

1.Use of enterprise
resource planning or
supply chain planning
software for
articulated strategy for
innovation
2. Your business unit
encourages employees
to” think outside of the
box” for the company

strongly
disagree

1 2 3 4 5 x

strongly
agree

strongly
disagree

1 2 3 4 5 x

strongly
agree
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3. We systematically
compare our customer
offerings with those of
other firms other firms
4. Senior executives
constantly seek
unusual, novel
5.solutions
The management
team
to problems
acts as coaches and
facilitators in support
6. We provide time and
of training. new ways
resources for
of doing things
employees to generate,
share/exchange and
experiment with
7. You generate ideas for
innovative
new products/or
ideas/solutions
services with
services
8.products/or
The strategy
for
customers,
products/or
with
customers
innovation
is well
services with
suppliers
understood throughout
9.The company has a
the company.to collect
well-articulated
and handle ideas
strategy for innovation
10.inYou
generateway
ideas
a different
for new products/or
services with
11. We get a lot of
suppliers followed
support from
up by the company
managers if we want
to try new ways of
12. doing
Senior
executives
things,
constantly
seek
communication
unusual,
novel
among the
group
solutions
to
members.
problems,
share/exchange and
experiment with
innovative
ideas/solutions.

strongly
disagree

1 2 3 4 5 x

strongly
agree

strongly
disagree

1 2 3 4 5 x

strongly
agree

strongly
disagree

1 2 3 4 5 x

strongly
agree

strongly
disagree

1 2 3 4 5 x

strongly
agree

strongly
disagree

1 2 3 4 5 x

strongly
agree

strongly
disagree

1 2 3 4 5 x

strongly
agree

strongly
disagree

1 2 3 4 5 x

strongly
agree

strongly
disagree

1 2 3 4 5 x

strongly
agree

strongly
disagree

1 2 3 4 5 x

strongly
agree

strongly
disagree

1 2 3 4 5 x

strongly
agree
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13. We are quick to
strongly 1 2 3 4 5 x strongly
turnaround ideas into disagree
agree
marketable
14. We cooperate with
strongly 1 2 3 4 5 x strongly
products/services,
technology centres in disagree
agree
way of
15. We
cooperate
with
strongly 1 2 3 4 5 x strongly
R&D
and innovation
implementation of
public
research
disagree
agree
activities
ideas
bodies in R&D and
16. We cooperate with
strongly 1 2 3 4 5 x strongly
innovation activities.
consultants in R&D
disagree
agree
and innovation
17. We
cooperate with
strongly 1 2 3 4 5 x strongly
activities
universities in R&D
disagree
agree
and innovation
18. Managers
strongly 1 2 3 4 5 x strongly
activities basically
agree that our
disagree
agree
organisation's ability
19. We are prepared to
strongly 1 2 3 4 5 x strongly
to learn is the key to
commit new
disagree
agree
our competitive
resources or redirect
advantage
current resources to
20. The
basic
values that
of
strongly 1 2 3 4 5 x strongly
support
ventures
this
organisation
disagree
agree
result
from our
include
learning
as
innovation
pathway
SUPPLY
CHAIN
AGILITY
key to improvement
Using a 5-point scale please indicate the speed or quickness
(degree of responsiveness) with which your business unit can
engage in the following activities
A. Reduce
manufacturing lead
times.
B. Reduce product
development cycle
time.

strongly
disagree

1 2

3 4 5 x

strongly
agree

strongly
disagree

1 2

3 4 5 x

strongly
agree
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C. Increase
frequency of new
product
introductions.
D. Increase level of
customisation.

strongly
disagree

1 2

3 4 5 x

strongly
agree

strongly
disagree

1 2

3 4 5 x

strongly
agree

E. Improve level
of customer service.
F. Improve
delivery reliability.

strongly
disagree
strongly
disagree

1 2

3 4 5 x

1 2

3 4 5 x

strongly
agree
strongly
agree

G. Improve
responsiveness to
H.
Increase
changing
market
production
needs.
capacity.

strongly
disagree
strongly
disagree

1 2

3 4 5 x

1 2

3 4 5 x

strongly
agree
strongly
agree

FIRM CHARACTERISTICS
1. Main Industry
[ ] Agriculture, forestry, hunting [ ] Mining and quarrying [ ]
Manufacturing [ ] Transport, storage and communication [ ] Wholesale
and retail trade; repair of motor vehicles, motorcycles and personal and
household goods
[ ] Public administration and defence [ ] Education
[ ] Banking [] Insurance [ ] Stock exchange [ ] Construct [] Electricity,
gas, water supply [ ] Property, renting and business activities [ ] Hotels
and restaurants [ ] Health and social work [ ] Fishing
2. Your firm is [ ] privately owned [ ] public owned [ ] other? Specify----------------PERSONAL INFORMATION
3. My gender: Male [ ] Female [ ]
4. How long have you worked for this firm?
[ ] less than 1 year [ ] 1-3 years [ ] More than 3 years
5. In the company you are engaged in the department related to:
[ ] Management [ ] administration [ ] production [ ] supply chain [ ]
marketing [ ] other (please specify) ----------------
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6. Educational level: [ ] High School [ ] Bachelor’s Degree [ ] Master’s
Degree [ ] PhD [ ] other -------------------------

APPENDIX C: Initial scales generated for measuring innovation capability
generated from Halmstad University electronic database for Paper 5.
Scale items
Reference
1. The company has a well-articulated (Bjorkdahl, 2012)
strategy for innovation
2. The strategy for innovation is well
(Bjorkdahl, 2012)
understood throughout the company
3. We systematically compare our
(Bjorkdahl, 2012)
customer offerings with those of
other firms
4. Participation in innovation activities
(Bjorkdahl, 2012)
is regarded by the company as a
career-enhancing experience
5. Employees are encouraged to think
(Bjorkdahl, 2012)
about future business opportunities
6. Employees frequently question how (Bjorkdahl, 2012)
things are done in the company
(Ruppel and Harrington,
7. There is mutual respect and trust
2000)
between a business unit and other
business units
8. Communications tend to be open
and honest between my business unit
and other business units

(Ruppel
Harrington, 2000)

9. Your business unit can be trusted to
act in my firm’s best interest with
less supervision

(Dobni, 2008b)

10. Other business units can rely on my
business unit without fearing that we

(Svensson et al., 2009)
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and

will take advantage of them
11. You generate ideas for new
products/or services with customers

(Meeus et al., 2001)

12. You generate ideas for new
products/or services with suppliers

(Meeus et al., 2001)

13. You and your partners recognise and
reward workers with innovative
ideas

(Tang, 1999)

14. You and other business units have a
system for managing innovative
ideas

(Bjorkdahl, 2012)

15. You and other business units
generate ideas by studying your
competitors

(Dobni, 2008a)

16. You and other business units have
already put measurable resources
(human and financial) behind your
innovation activities.

(Dobni, 2008a)

17. You and other business units have a
good record of rolling out new
product and service offerings

(Dobni, 2008a)

18. You and other business units are
prepared to launch a new
product/service even when it is not
clear how successful it may be

(Dobni, 2008a)

19. You and other business units help
break down barriers that stand in the
way of implementing ideas

(Wang
2004)

20. You and other business units allow
mistakes when experimenting with
new ways of performing a task
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and

Ahmed,

(Wang and Ahmed,
2004)

21. The company always considers new
business models when developing
new customer offerings
22. The company is good at integrating
technology and business
development
23. The company develops ideas that
lead to radical/significantly
improved with significant
24. We have a wide resource base in our
organisation as it relates to
innovation
25. We have already put measurable
resources (human and financial)
behind our innovation agenda
26. We are prepared to discontinue
products and services that only
marginally serve
27. our purposes in efforts to build
capacity for new products and
services
28. We have a good record of rolling
out new product and service
offerings
29. We are prepared to launch a new
product/service even when it is not
clear how
30. successful it may be
31. Ideas flow smoothly through to
commercialisation
32. Our management helps break down
barriers that stand in the way of
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(Danneels,
2011,
Bjorkdahl, 2012)
(Danneels,
2011,
Bjorkdahl, 2012)
(Danneels,
2011,
Bjorkdahl, 2012)
(Dobni, 2008a)

(Dobni, 2008a)

(Dobni, 2008a)

(Dobni, 2008a)

(Dobni, 2008a)

(Dobni, 2008a)

(Dobni, 2008a)
(Dobni, 2008a)
(Dobni, 2008a)

Implementation
33. There is an understanding that
mistakes will occur or an
opportunity will not transpire as
expected
34. We can quickly facilitate changes to
our products and services based on
client or
35. You and other business units have
already put measurable resources
(human and financial) behind your
innovation activities.

(Dobni, 2008a)

(Dobni, 2008a)

Vega-Jurado et al.,
2009, Börjesson and
Löfsten, 2012)

36. Your business unit receives advice
from the universities in Research &
Devt. (R&D) and innovation
activities

(Vega-Jurado et al.,
2009, Börjesson and
Löfsten, 2012)

37. Your business unit receives advice
from consultants in Research &
Devt. (R&D) and innovation
activities

(Vega-Jurado et al.,
2009, Börjesson and
Löfsten, 2012)

38. Your business unit receives advice
from government agencies in
Research & Devt. (R&D) and
innovation activities

(Vega-Jurado et al.,
2009, Börjesson and
Löfsten, 2012)

39. Your business unit receives advice
from Research institutes in R&D and
innovation activities

(Vega-Jurado et al.,
2009, Börjesson and
Löfsten, 2012)

40. Your business unit cooperates with
clients in Research & Devt. (R&D)
and innovation activities

(Vega-Jurado et al.,
2009, Börjesson and
Löfsten, 2012)

41. Your business units use CC to
coordinate/integrate activities in

(Low et al., 2011, Wu et
al., 2013)
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design and development with other
business units
42. Your business units use CC to
coordinate/integrate activities in
procurement
43. Your business units use CC to
coordinate/integrate activities in
manufacturing with other business
units

(Low et al., 2011, Wu et
al., 2013)
(Low et al., 2011, Wu et
al., 2013)

44. Your business units use CC to
coordinate/integrate activities
logistics and distribution

(Low et al., 2011, Wu et
al., 2013)

45. Your business units use CC to
coordinate/integrate activities in
managing global supply chain
activities

(Low et al., 2011, Wu et
al., 2013)

46. Your business units use CC to
coordinate/integrate activities
information sharing With other
business unit

(Low et al., 2011, Wu et
al., 2013)

47. Managers basically agree that our
organisation's ability to learn is the
key to our competitive advantage

(Calantone et al., 2002)

48. The basic values of this organisation
include learning as key to
improvement

(Calantone et al., 2002)

49. Your business unit encourages
employees to “think outside of the
box”
50. Most employees know whom to
contact or collaborate with in order

(Calantone et al., 2002)
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(Bjorkdahl, 2012)

to explore the feasibility of a project
51. Employees are often moved
between units to facilitate the
building of cross-functional
knowledge and experience
52. My company is good at introducing
information technology for business
development
53. The company develops ideas that
lead to radical (significantly
improved with significant impact on
a market or for the firm) changes in
products, services and processes
54. My company develops ideas that
lead to radical changes in products,
services and processes

(Bjorkdahl, 2012)

(Bjorkdahl,
2012,
Danneels, 2011)
(Bjorkdahl,
2012,
Danneels, 2011)

(Bjorkdahl,
2012,
Danneels, 2011)

55. The managers give me or my team
positive feedback
56. The managers show support for
innovative activities or work
improvement
57. In my company, workers are active
in making suggestions for work
improvement
58. I participate in my company’s
innovation activities
59. My manager encourages me to
express my opinion

(Tang, 1999)

60. Our future investments in new
methods of production are
significant compared with our

(Wang
2004)
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(Tang, 1999)

(Tang, 1999)

(Kallio et al., 2012)
(DiLielleo
Houghton, 2006)
and

and

Ahmed,

annual turnover
61. During the past five years, our
company has developed many new
management
62. approaches
63. We get a lot of support from
managers if we want to try new
ways of doing things
64. Management is very cautious in
adopting innovative ideas
65. Key executives of the firm are
willing to take risks to seize and
explore “chancy” growth
66. Our organisation has a strategy for
NPD
67. We use a cross-functional team as
part of our NPD process
68. In designing new products and
services we use the requirements of
domestic customers
69. New product development pathways
are documented
70. In designing new products and
services we use the requirements of
overseas
71. availability of knowledge to engage
in technical innovations
72. availability of skills to engage in
technical innovations
73. availability of resources to engage
in technical innovations
74. availability of knowledge to engage
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(Wang
2004)

and

Ahmed,

(Wang and
2004)
(Wang and
2004)

Ahmed,

(Wang and
2004)
(Wang and
2004)

Ahmed,

Ahmed,

Ahmed,

(Terziovski
Samson, 2007)
(Terziovski
Samson, 2007)
(Terziovski
Samson, 2007)

and

(Terziovski
Samson, 2007)
(Terziovski
Samson, 2007)

and

and
and

and

(Ngo and O'Cass, 2009)
(Ngo and O'Cass, 2009)
(Ngo and O'Cass, 2009)
(Ngo and O'Cass, 2009)

in non-technical innovations
75. availability of skills to engage in
(Ngo and O'Cass, 2009)
non-technical innovations
76. availability of resources to engage
(Ngo and O'Cass, 2009)
in non-technical innovations
77. We develop new products for export
(Vicente et al., 2015)
to exploit R&D investment
78. We speedily develop and launch
(Vicente et al., 2015)
new products for export
79. We manage overall new product
(Vicente et al., 2015)
development systems for export
markets well
80. We successfully launch new
(Vicente et al., 2015)
products for exports
81. Our company frequently tries out
(Vicente et al., 2015)
new ideas
82. Our company seeks out new ways to
(Vicente et al., 2015)
do things
83. Our company is creative in its
(Vicente et al., 2015)
methods of operation
84. Internal cooperation is an important
(Vicente et al., 2015)
part of innovation strategy
implementation
85. Formulating innovation strategy
(Vicente et al., 2015)
increases employee skills
86. Improving employee commitment,
(Vicente et al., 2015)
morale, or both is part of our
innovation
87. strategy monitoring
(Vicente et al., 2015)
88. Our technological capabilities are
(Vicente et al., 2015)
first class
89. The success of our R&D activities is
(Vicente et al., 2015)
based on long-term know-how
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