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ABSTRACT
Innovation capability has been recognized as important approach for organizations
to be competitive. The purpose of this study is to understand how innovation
capability, with the notion of cloud computing, trust and open innovation affect supply
chain agility.
The main research question to be addressed is How Does Innovation Capability enabled

by cloud computing, trust and open innovation affect supply chain agility of a firm?

The methodology used in this study is to review existing literature in innovation
capability, cloud computing, trust, open innovation and agility and develop some
propositions on how firms can achieve supply chain agility.
Some of the expected results from the study are, development and interaction of
trust with cloud computing and open innovation is crucial in innovation capability
building process. Second, innovation capability building process enabled by cloud
computing, trust and open innovation will influence agility of a firm, leading to firm
competitiveness.

Keywords: SCM. Innovation capabilities, cloud computing, supply chain agility, trust.
Introduction
Agility refers to firms ability to sense, adapt, respond
and perform well in the face of increasingly changing
environment(Tallon and Pinsonneault, 2011,
Sambamurthy et al., 2003, Mason-Jones et al., 2000).
Supply chain agility has become a source of competitive
advantage(Lee, 2004, Gligor and Holcomb, 2012).
Supply chain agility is defined as the focal firms’ ability
to match demand with supply in conjunction with
members in upstream and downstream of the supply
chain (Christopher, 2012).
Previous view on supply agility does not reflect equally
important antecedent of supply chain agility,Swafford
et al. (2006)which can stimulate capability to innovate
in supply chain management. Capability to innovate
or innovation capability is widely recognized as
necessary ingredient for organizational and/or
innovation performance. For example Panayides
(2006) asserts that in the current rapidly changing
technology and uncertain market environment, firms
must improve upon their capability to innovate in order
104

to meet market demand and customer preference so
as to sustain long-term competitive advantage.
Storer and Hyland (2009) argue that eventhough firms’
dynamic capabilities include that of supply chains,
there is still the need for supply chains to apply dynamic
capabilities in their operations and abandoning old
configurations and developing new ones in order to
optimize its innovation capabilities.
In this study we adopt the definition of Assink
(2006). Assink describes firms’ innovative 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 markets “whitespace” and to develop them into
marketable and effective innovations, leveraging internal
and external resources and competencies”. (P.5)
The extent to which cloud computing, open innovation,
trust and innovation capability influence firms supply
chain agility is not highlighted in the literature.
Hence, little is known about the role of innovation
capability, cloud computing, trust, and open innovation
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in achieving agile supply chain. Furthermore, little
attention has been given to innovation capability in
Supply Chain Management (SCM) process. A notable
work in this area is by Storer and Hyland (2009) who
examined the relationships between dynamic
capabilities and supply chain innovation capability of
large firms. This study, therefore contributes to fill that
gap,by considering how innovation capability enabled
by cloud computing, trust and open innovation affect
supply chain agility of a firm.
The purpose of this study is to understand how
innovation capability ,with the notion of cloud
computing, trust and open innovation affect supply
chain agility. Hence, the research question to be
addressed in this study is:
RQ How Does Innovation Capability Enabled By Cloud
Computing, Open Innovation And Trust Affect Supply
Chain Agility Of A Firm?
This paper is structured as follows. In the next section,
the existing literature on cloud computing, trust,
innovation capability and supply chain agility is
reviewed, followed by brief discussion of the
methodology. Thereafter, the theoretical framework
of the study is presented, followed by some developed
propositions to address innovation capability issues
which may confront SCM of a firm in achieving supply
chain agility, finally conclusion and suggestions for
future study is presented.

Literature Review
The literature suggests that cloud computing, trust
and open innovation contributes to innovation
capability building process(Laursen and Salter, 2006,
Cheng and Chen, 2013, Fawcett et al., 2012, Berman
et al., 2012).Björkdahl and Börjesson (2011) argue that
there are few studies in innovation management and
innovation capability management, that identified
enablers and hinders in fir ms effort to develop
innovation capability.

Enablers
Several factors which are external or internal may
influence firms capability to innovate(Bell, 1984). We
consider cloud computing, trust and open innovation
as key factors enabling innovation capability, leading
to supply chain agility. In this research the enabling
effect of cloud computing, trust and open innovation
on innovation capability not considered before is
investigated.

Cloud Computing
The use of cloud computing in business transactions
is regarded as innovation (Armbrust et al., 2010, Ercan,
2010). Cloud computing has enormous potential to
enhance business innovation process compared to
traditional computing platform, since it provide
business opportunity and adaptability (Low et al., 2011).
Cloud computing facilitate collaboration, information
sharing and exchange of ideas which are important
ingredient in innovation capability building process
(ibid).
Mladenow et al. (2012) have found cloud computing
to offer low cost information asymmetry by allowing
firms to act successfully in competitive supply chain
through establishing strategic and dynamic capabilities.
Schramm et al. (2011) mention, for example, that
adoption of cloud computing will revolutionize supply
chains in terms of increase speed to the market for
new product and ser vices, and organizational
transformation Schramm et al. (2011)and Lindner et
al. (2010) further pointed that supply chain process
such as planning and forecasting, logistics, sourcing
and procurement, service and spare parts management
are best suited for cloud computing environment. With
regards to supply chain agility, Azevedo et al. (2013)
provided empirical evidence that cloud computing helps
in determining individual firms and the whole supply
chain behavior leading to improve operational
efficiency.

Trust
Trust provides an interesting overview from which
to explain the effect of interorganisational relationships
on innovation activities (Subramaniam and Youndt,
2005, Schiuma and Lerro, 2008). Social capital is the
sum of the actual and potential resources embedded
within, available through and derived from the networks
of relationships by an individual or social unit (Nahapiet
and Ghoshal, 1998).
Pérez-Luño et al. (2011) argue that innovation mostly
depends on interpersonal relationship than structural
relationships. Our research focuses on trust which is
an element of relational dimension of social
capital. Trust refers to situation whereby relationship
partners see each other as credible and benevolent
(Ganesan,1994). Dodgson (1993) argues that high
level of trust is an important ingredient necessary for
facilitating communication needed for generation of
learning and innovation. Several scholars including
(Axelrod, 1984, Barney and Hansen, 1994, Chen et
al., 2009, Gulati and Nickerson, 2008, Fawcett et al.,
2012), have generally, found trust to contribute positively
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to the collaborative innovation capability within and
across organizations. However, Pérez-Luño et al. (2011)
point that trust as dimension of social capital has
received less attention in inter-organisational and
innovation research in recent times.

Open Innovation
According toChesbrough et al. (2006)open innovation
is the ability to utilize external and internal valuable
ideas as well as exchanging the internal and external
knowledge and expertise within a given market
Chesbrough (2003)suggests that companies need to
find means of increasing their ability to grow into
new business areas quickly and foster innovation in
areas where they lack expertise: one way to do so is
to adopt open innovation and use external resources
and capabilities to foster the company’s innovation
capacity.
In their study of Australian manufacturing
firms, Samson and Gloet (2013)found that most of
the fir ms practiced significant degree of open
innovation in a bid to develop their capability to
innovate. Jaruzleski and Holman (2011) noted that longstanding commitment to open innovation contribute
significantly to 3M’s ability to deliver innovations.
Laursen and Salter (2006) provide empirical evidence
that firms that engaged in open innovation are more
likely to cultivate higher level of innovation
performance. In a similar vein, Cheng and Chen (2013)
in a survey of Taiwanese firms, found that open
innovation activities positively influence innovation
capability. Therefore, we need to better understand
how the emergence of open innovation impact on
firms’ capability to innovate.

Innovation Capability
Innovation capability driven theories help in
understanding the process through which a firm
changes and develops in dynamic market environment.
Generally, organizational capabilities are an indication
of what a fir m can do and what it cannot do.
Organizational capabilities is the ability of the firm
to deploy its available resources as its main
assets (Prahalad and Hamel, 1990).
Eisenhardt and Martin (2000) expand classical theory
of Resource Based View of the firm (RBV) through
the perspective of dynamic capabilities, by arguing
that dynamic capabilities are the processes which enable
a firm to integrate, reconfigure, gain, and release
resources, and to respond to and even promote market
change. Considering the importance of organizational
capability, innovational capability has become a critical

high-order construct
competitiveness.

for

achieving

firm

In recent times firms are attaching much importance
to capability to innovate, as a result research interest
in this phenomenon has increased over the past few
years e.g.,(Tidd and Bessant, 2011, Lawson and Samson,
2001, Koivisto, 2005).
However, research that specifically focuses on capability
to innovate is limited(Haynes and Stewart, 1992,
Bjorkdahl, 2012, Schreyögg and Kliesch Eberl, 2007,
Börjesson and Elmquist, 2011), especially, studies
examining the relationship between innovation
capability enabled by cloud computing, trust, open
innovation and its effects on supply chain agility.

L inking Cloud computing , Trust, and Open
Innovation to Capabilities for innovation
Examining the main innovation capability enablers
are important in exploring how these factors may
stimulate capability to innovate in any given context.
Literature on innovation capability were analyzed to
determine some of the enablers used in previous
studies.
Recent empirical studies on innovation capability
building, for example (Aggeri et al., 2009, Börjesson
et al., 2013, Börjesson and Elmquist, 2011, Wallin et
al., 2011, Samson and Gloet, 2013), focused on how
firms practically developed capability to innovate. Their
studies were general in nature since they looked at
the phenomenon from the company’s perspective and
some of the main enablers considered in these research
include strategy, culture, individual roles and leadership.
In the context of SMEs several studies have shown
that innovation capability building process result in
achieving competitive advantage (Saunila et al., 2012,
Albaladejo and Romijn, 2000, Çakar, 2006), however,
their studies consider the firm as a unit of analysis
and their focus was on general innovation capability.
Some of the enablers identified in the context of SMEs
include power distance, institutional support and skills
of workforce.
The only study identified in the field of supply chain
management was by, Storer and Hyland (2009) who
examined linkages between firms dynamic capabilities
and development of innovation capacity in supply
chains. However, their study focused on how the nature
and types of inter-organizational relationships
influence dynamic capabilities of supply chains, and
types of dynamic capabilities needed to develop
innovation capacity in supply chains.
As outlined in table1. The following studies in
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innovation capabilities differed in terms of antecedent
or enablers to innovation capability building in an
organization. Regardless, there are certain enablers that
play a major role in stimulating capability to innovate.
For example Terziovski and Samson (2007) identified
new product development, e-Commerce and
sustainability orientation as the main antecedents to
innovation capability. Börjesson and Elmquist (2011)
empirically found that the main antecedents to
innovation capability are involvement, experimentation,
collaboration with external parties and communication.
Samson and Gloet (2013) identified innovation strategy,
innovation process, innovation culture, innovation
rewards, innovation payoffs, as the main determinants
of innovation capability building process in an
organization. Calantone et al. (2002)in their study of
US firms, identified learning orientation to be the major

antecedent to innovation capability and fir m
performance.
Lawson and Samson (2001)identified seven key enablers
of innovation capability including vision and strategy,
harnessing the competence base, organisational
intelligence, creativity and idea management,
organisational structure & systems, culture and climate
and management of technology
In sum, table 1. shows that none of the studies used
cloud computing, trust and open innovation as an
antecedent to innovation capability and supply chain
agility. Also worthy of note is limited number of
research on capability to innovate in supply chains
(Storer and Hyland, 2009). This paper contributes to
the growing stream of literature on the innovation
capabilities, and provides an integrative framework that
focuses on important dimensions of fir m level
innovation capability building process.

Table 1: Summary of selected studies on innovation capability and enablers
Study

Enablers

Findings

Context

(Samson and
Gloet, 2013)

Innovation
Innovation
Innovation
Innovation
Innovation

The study found leadership,
innovation oriented culture,
employee rewards and
recognition.

manufacturing organisations
Australia

(Albaladejo and

Internal Sources

R&D, proximity to suppliers,

SMEs

Romijn, 2000)

Professional background of the

the facilitating role played by

UK

managers, skills of the workforce,

the regional science base in

internal effort to improve techn-

nurturing high-tech spin-offs

ology, intensity of networking,

we found to positively infl-

institutional support, proximity

uence capability to innovate

strategy
processes,
behaviour/culture
rewards/recognition
measures/payoffs

advantages
(Tuominen and
Hyvönen, 2004)

Marketing channel,
Channel dynamism

Innovation capability positively influence business
performance

Large firms
UK

(Börjesson and
Elmquist, 2011)

Involvement
Experimentation
Collaboration with external parties
Communication

Management need to develop
management capability in
terms of cognition and
propensity

Automobile industry
Sweden

(Börjesson and

Skills, motivation driversbehavior,

Löfsten, 2012)

Business, external networks

Statistical analysis shows
positives effect on innovation
performance: cooperation
with universities and business
planning and advice.

High-tech SMEs
Sweden

(Terziovski and
Samson, 2007)

New product development,
e-Commerce, sustainable
orientation.

Leadership and strategy, new
product development,
e-commerce, sustainable development orientation were

Large companies
Australia

107 International Journal of Management and Computing Sciences (IJMCS), Vol. 4 No. 2 (2014) PP 104-112 ISSN 2231-3303

positively related to innovation
performance
(Çakar, 2006)

Collectivism, power distance,
participative management

Collectivism was found to be
positively related to participation and innovation capability
whilst negatively related to
innovation capability.

SMEs
Turkey

(Liao et al., 2007)

Knowledge sharing
Absorptive capacity

The result indicate knowledge
sharing has a positive effect on
absorptive capacity which in
turn leads to innovation
capability

knowledge-intensive industries
Taiwan

Methodology
The role of innovation capabilities in achieving supply
chain agility is under researched. Therefore, insights
drawn from existing literature on general management,
innovation management, cloud computing, trust, open
innovation, innovation capability and supply chain
agility ,is integrated with framework for assessing
innovation capabilities, proposed by Björkdahl and
Börjesson (2012), to develop an integrated framework.

The Theoretical Model
Building on the foregoing theoretical discussions, we
hereby discuss our theoretical model. The theoretical
model suggests that a firm’s supply chain agility will
be influenced by the firm’s innovation capability
building process. Conceptually, we view that innovation
capability underpins fir m’s ability to integrate,
reconfigure, renew and recreate its resources and
capabilities in achieving supply chain agility. Generally,
Innovation Capability refers to how a firm continuously
modifies knowledge and ideas into new systems,
processes and products (Lawson and Samson, 2001).
For example ,innovation capabilities have been found
to contribute to achieving firm competitiveness
(Tuominen and Hyvönen, 2004). Relationship between
innovation capability and supply chain agility can be
strengthen with cloud computing, trust and open
innovation as the main enablers of innovation capability
building process.

Enablers
The main enablers that we consider to influence
innovation capability and ultimately supply chain agility
include cloud computing, trust and open innovation.

Trust
Trust refers tothe situation whereby relationship
partners see each other as credible and benevolent
(Ganesan, 1994). Tr ust may generate positive

atmosphere among key players involve in innovation
capability building process. Fawcett et al. (2012) found
that trust enabled collaborative innovation, generate
superior business performance among supply chain
network. Trust can aid the interaction of open
innovation and cloud computing, in the process of
enabling innovation capability building.

Cloud Computing
The most cited definition of cloud computing is by
Mell and Grance (2011)who defined cloud computing
as “ a model for enabling ubiquitous, convenient, ondemand network access to a shared pool of
configurable computing resources (e.g., networks,
servers, storage, applications, and services) that can
be rapidly provisioned and released with minimal
management effort or service provider interaction.
This cloud model is composed of five essential
characteristics, three ser vice models, and four
deployment models “(p.2)
In the context of supply chain management, cloud
computing technologies is emerging as integral part
of Internet technology and it is becoming ever
important application in supporting electronic Supply
Chain Management (e-SCM) (Casey et al., 2011). Firms
are now in better position to reduce operational costs
and scale up responsiveness of their supply chain
through cloud computing investments (Casey G. et
al., 2012; Buyya et al., 2009).Azevedo et al. (2013)
found that supply chains that used cloud computing
have overall positive agility behavior.
The adoption of cloud computing entails the
possibility of a firm surrendering control of their
system and data to third parties(Autry et al., 2010).
Another concern raised by (Wu et al., 2013)is that
firms run the risk of data lock-in with cloud service
provider .Hence, development of trust is important
for supply chain members willing to utlise cloud
computing platform, in the process of innovation
capability building. As figure 1 depicts, the
interaction
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between trust and cloud computing will combine to
influence innovation capability building among supply
chain partners.

Open Innovation
Open innovation refers to the use of purposive inflows
and outflows of knowledge to accelerate internal
innovation, and expand the markets for external use
of innovation (Chesbrough et al., 2006). Rather than
supply chain members focusing on internal expertise,
they may benefit from absorbing external knowledge
and competencies possessed by other supply chain
members through open innovation, this newly acquired
knowledge and expertise may contribute to innovation
capability building process. Innovative companies such
as Procter & Gamble, Honda, and Wal-Mart utlise
open innovations, and depend on other members
of their supply chains in the process of generating
most of their innovations (Fawcett et al., 2012).Assink
(2006) consider utilization of internal and external
knowledge as a major source of innovation capability.
We argue that trust will facilitate the exchange of
information, expertise and competencies among supply
chain members. Since the prevalence of trust will
make network members not to feel they have to protect
against opportunistic behavioral tendencies from other
partners. Trust, is therefore, pre-condition for
synchronizing cloud computing and open innovation
activities in an effort to build innovation capability.
As figure 1. shows, the interaction between trust and
open innovation will influence innovation capability

building of a firm. Whilst innovation capability will
in turn influence supply chain agility of a firm .In this
study we adopt innovation capabilities dimensions from
(Björkdahl and Börjesson, 2012), the dimensions
include strategy for innovation, prioritization, culture,
idea management, external environment and linkages,
implementation, systems and decision rules and
organizational context and learning. These dimensions
of innovation capabilities are expected to be influenced
by cloud computing, trust and open innovation.
innovation capabilities will then influence supply chain
agility.
Supply Chain Agility (SCA) refers to the degree of
swiftness with which supply chains respond to
customer’s needs (Christopher, 2012). SCA comprises
of customer satisfaction, quality improvement, cost
minimization, delivery speed, new product introduction,
service level improvement, lead time reduction (Agarwal
et al., 2007). As figure 1. shows, supply chain agility
will not depend only on innovation capability, but also
include the degree to which supply chains engage in
open innovation activities, using cloud computing
as flexible and scalable platform. In order to have
proper executed innovation capability, it is relevant
to introduce the effect of trust as one of the important
enablers impacting innovation capability. Figure1.
clearly shows, that innovation capability will influence
supply chains agility. However, the interaction of the
constructs in figure 1 and their impact on supply chain
agility is emphasized instead of stressing on the relative
importance of each construct in the theoretical model.

Figure 1: A model showing relationships between enablers, innovation capability and supply chain agility
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Propositions
Below we develop a number of propositions, which
aims at guiding future empirical research.
Cloud computing is fast changing the delivery of
software and hardware to businesses the globe
over, cloud infrastructure is deemed as cost effective
means of rendering information services, reduction
in complex nature of IT management and promotion
of innovation(Boss et al., 2007). The focus of business
innovation activities is fast moving into the cloud(T
O Graph and Morgens, 2008). Therefore, supply chains
ability to deploy cloud computing services in the face
of increasing IT cost will be significant. This leads to
our first proposition.
P1. Ability to utilize cloud computing may facilitate
innovation capability building and will enhance SCM
agility
Social and economic interactions give rise to most
of the innovations we see today (Edquist, 2011), trust
as an element of social capital may facilitate learning,
information sharing, exchange of ideas and
experiences. Xavier Molina-Morales et al. (2011)
provided empirical evidence in support of positive
relationship between trust and innovation. Firms
capacity for collaborative innovation driven activities
tend to be high, as they build capability to establish
trust among network partners (Fawcett et al., 2012).This
leads to our second proposition.
P2. Ability to establish trust among network of
significant actors of firm’s SCM will enhance SCM
agility
Supply chains may tap into external knowledge in search
for new ideas, and the emergence of open innovation
signifies that knowledge outside the firm is valuable
and very important for firms (Konsti-Laakso et al.,
2012). Cheng and Chen (2013) empirically support
the notion that open innovation activities impact
positively on breakthrough innovation and innovation
capabilities.
The paradigm shift from close to open innovation
present potential source of ideas, knowledge, expertise,
and experiences and information for innovation among
network members. This brings our third proposition.
P3. Firm’s ability to engage in open innovation may
contribute to innovation capability which may in turn
enhance SCM agility.

Conclusion
The purpose of this study is to understand how
innovation capability,with the notion of cloud

computing, trust and open innovation affect supply
chain agility of a firm.
Supply chains are reconfiguring their structures and
relationships and creating value networks for enhanced
information, decision making and planning, and
collaboration. These activities are based on capabilities
of the supply chain members to innovate swiftly, in
respond to the rapidly changing customer’s needs.
There are number of gains to be obtained by supply
chains that are more agile as a result of innovation
capability. The study shows that interaction of cloud
computing, trust and open innovation will enhance
innovation capability building process. The innovation
capabilities will in turn influence supply chain agility
of a firm.
Supply chains need to aim at better synchronizing
processes among significant actors in a network, with
the aim of gaining and integrating knowledge leading
to supply chain agility. By recognizing opportunities
in business environment, supply chains are making
an effort to seek new knowledge which may facilitate
the process of innovation capability, which in turn
help the firm to anticipate and help in innovating to
meet customers changing needs, in a competitive
manner.

Suggestions for Future Research
The present research is mainly conceptual, the
proposition developed requires further empirical
investigation based on the insights presented in this
study. This will better help in understanding how
innovation capability, with the notion of cloud
computing, trust and open innovation affect supply
chain agility of a firm.
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