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discussed for organizations engaged with R&D or innovation
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Introduction

Innovation is becoming increasingly prominent in fostering competitiveness in operations and
service management (Castellacci, 2009; Moller et al., 2008). Defined as ‘the process of turning
opportunity into new ideas and of putting these into widely used practice’ (Lin and Ho, 2007, p. 3),
innovation is important to assist firms in surviving adverse global financial conditions while also
becoming instrumental for generating sustainable competitiveness (Wu and Lin, 2009). This is
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evidenced by the race towards innovation and investment in green energy (e.g. solar energy and
bioenergy), which is desirable for organizations to thrive into the future (Thavasi and Ramakrishna,
2009). Governments in many countries have identified innovation as a core element of their
progressive policies. For instance, innovation forms an important element of President Obama’s
administration policy in the United States and it is also a significant component in policies and
strategic research priorities of other countries, including the United Kingdom, Australia, India and
China (Martin, 2009; Schldpfer, 2009; Smith, 2009; Tsai et al., 2009).

Given its growing prominence, the aim of this study is to investigate the use of information
technology (IT) in managing innovation. While technology has been defined as a “capability, that is,
physical structure or knowledge embodied in an artefact (software, hardware, or methodology), that
aids in accomplishing some task” (Leonard-Barton, 1990, p. 45), viewing physical structure and
knowledge as two separate forms, recent studies conceptualize knowledge as an inherent part of
technology (Bozeman, 2000). Several technologies are used in operations and service science. Lin and
Ho (2007) provide a useful classification incorporating data acquisition technologies, such as radio
frequency identification systems (RFID); warehousing technologies, for instance automated storage
and retrieval systems (AS/RS); transportation technologies, such as global positioning systems (GPS);
and information technologies, including electronic data interchange (EDI) and point of sales (POS).
Innovation applications fall within the group of information technologies involving networked
systems (Kumar and van Dissel, 1996) that focus on knowledge management (KM) and collaboration
(Cooper, 2003).

Bendoly et al. (2007) argue that the extant research focuses predominantly on tactical gains from
technologies such as RFID and more research is needed to understand strategic gains as new
technology emerges. This is particularly significant as innovation is increasingly becoming a strategic
priority for contemporary management. Further research is necessary to enhance the understanding
of the role technology can play in both operations and service management through the whole product
life cycle from research and development (R&D) through the value chain to marketing and even
disposal and reverse logistics. For instance, Chapman et al. (2003) argue that more attention should be
placed on innovation in logistics.

This study focuses on yet another under-researched area, pertaining to the use of IT to strengthen
one of the core aspects of the innovation process, namely, the strategic interface between R&D and
marketing (Gupta et al., 1986; Song and Thieme, 2006). It is based on the setting of a university and its
technology transfer office (TTO hereafter). This setting provides a unique opportunity to explore the
use of an innovation application, an emerging information technology that supports the interface
between R&D, marketing and administration by allowing researchers to enter project details at early
stages of a research process, as well as by facilitating the communication and collaboration between
R&D and marketing in the commercialization process.

Findings can offer valuable insights to a range of organizations. These include research
organizations; government agencies, such as, grant administration bodies, cooperative research
centers and industry linkage centers; businesses that engage in R&D, new product development and
engineering and those that offer R&D consultancies and services; as well as universities and their TTOs
that are involved in improving industry research partnerships. This study examines the perceived
benefits of an innovation application, thereby providing valuable insights to managers aiming to foster
buy-in and adoption in their organizations. It also explores perceived adoption barriers, an
understanding of which can help in both eliminating underlying causes or at least in reducing
potentially adverse impacts.

In investigating the use of technology in innovation management, we apply technology adoption
literature (Cheng et al., 2006) and relevant marketing literature related to brand attitude (Keller, 1993;
Li et al., 2002; Lowry et al., 2008; Yeung and Wyer, 2005) to the innovation management literature.
While some authors have initiated the link between technology use and marketing concepts, such as
customer retention, commitment and trust (Li et al., 2006), opportunities for a more integrated
understanding are yet to be realized. By integrating these literatures, this study makes several
contributions. First, technology acceptance, henceforth referred to as TA, constructs are linked to
outcomes in response to a call for research in this area by Goodhue and Thompson (1995). Second, the
paper includes relevant marketing literature following calls to tie TA constructs to other mature
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streams of research (Venkatesh et al., 2003). Third, it examines TA constructs in an innovation
development and commercialization context. Extant literature has examined TA and use in the
contexts of supply chain management, customer relationship management, enterprise resource
planning systems and even in other general stand alone application settings rather than in innovation
contexts (Cooper, 2003).

The structure of the paper is as follows. First, the literature review provides a discussion of TA and
related literatures, leading to a theoretical framework for the adoption of innovation applications. To
confirm the validity of the conceptual framework, the method, a case study involving a focus group
and in-depth interviews, is outlined next. Findings are then presented illustrating and validating the
proposed framework by means of the case data. Managerial implications are highlighted for
organizations engaged with R&D or innovation process management so that they can become aware of
perceived benefits and barriers to adopting innovation applications for enhancing the effectiveness of
launch and roll-out efforts. A discussion of limitations and future research directions concludes the

paper.

Literature review
Technology acceptance

The TA literature can be applied to aid our understanding concerning the use of technology in
managing innovation. Specifically, the TA model (TAM) has been developed in an attempt to explain
system use by individuals in work settings (Davis, 1989; Davis et al., 1989, 1992). It is based on two
constructs, namely, perceived ease of use and perceived usefulness. TAM has been found to be
instrumental in explaining and individual’s intentions of using a system, as technology that is easy to
use and useful will lead to a positive attitude and, in turn, intention towards using it. With these
constructs, TAM is considered by many to be the most robust, parsimonious and influential model in
explaining technology adoption behavior (Chau, 1996; Elliot and Loebbecke, 2000; Venkatesh et al.,
2003). The prediction power of the TAM constructs has been empirically supported extensively
through validations, applications, replications, and even extensions for various technologies (Agarwal
and Prasad, 1998; Chau, 1996; Chau and Hu, 2001; Horton et al., 2001; Taylor and Todd, 1995a,b;
Venkatesh and Morris, 2000). While TA constructs have been applied in predominantly operational
contexts, they have not been applied to the realm of innovation, which is becoming increasingly
pertinent (Cooper, 2003; Damanpour and Wischnevsky, 2006; Dong et al., 2008).

Technology acceptance constructs

The TA literature entails a number of constructs, most prominently, perceived usefulness of the
technology and perceived ease of use, which impact on the attitude towards the technology, which, in
turn, determines the intention to use the technology. First, perceived usefulness is “the degree to
which a person believes that using a particular system would enhance his or her job performance”
(Davis, 1989, p. 320). As such, potential adopters assess the consequences of their technology adoption
behavior based on the ongoing usefulness derived from the innovation (Chau, 1996; Venkatesh and
Davis, 2000). In fact, TA research suggests that a technology “that does not help people perform their
jobs is not likely to be received favorably” (Nysveen et al., 2005, p. 537). Perceived usefulness is also
known as performance expectancy (Venkatesh et al., 2003), which is based on the expectancy theory
that models the roles of beliefs in decision making (Porter and Lawler, 1968; Robey, 1979; Vroom,
1964). A technology is seen to be of high usefulness when a potential adopter believes that there is a
direct relationship between use, on the one hand, and productivity, performance, effectiveness or
satisfaction, on the other (Lu et al., 2003).

Although a technology might provide at least some degree of usefulness, a potential reason not to
adopt exists when adopters fail to see the “need” to adopt (Zeithaml and Gilly, 1987). Adopters may
not be able to recognize their needs until they become aware of the supporting technology or its
consequences (Rogers, 1995). Need recognition is, therefore, likely to drive potential adopters to
educate themselves in order to be able to utilize a technology fully before being able to recognize its
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usefulness. This, in turn, is likely to enhance the rate of adoption (Rogers, 1995; Saaksjarvi, 2003). The
recognition of usefulness is important because it has been found to have a strong direct effect on the
intention of adopters to use a technology (Adams et al., 1992; Davis, 1989). Furthermore, extant
research has found perceived usefulness of a technology to significantly influence attitude towards
using that technology (Chau and Hu, 2001; Chen et al., 2002; Chen and Tan, 2004; Gefen and Straub,
2000; Kaufaris, 2002; Lederer et al., 2000; Lee et al., 2006).

Second, perceived ease of use has been defined as the “degree to which a person believes that using
a particular system would be free of effort” (Davis, 1989, p. 320). Other constructs that capture the
notion of perceived ease of use are complexity and effort expectancy (Rogers, 1995; Venkatesh et al.,
2003). Perceived ease of use may contribute towards performance, and therefore, perceived
usefulness and lack of it can cause frustration, in turn, impairing the intention to adopt a technology
(Davis, 1989; Taylor and Todd, 1995b; Venkatesh, 1999; Venkatesh and Davis, 2000; Venkatesh and
Morris, 2000). Nevertheless, “no amount of EOU [ease of use] will compensate for low usefulness”
(Keil et al., 1995, p. 89).

The impact of perceived ease of use on a user’s intention to adopt technologies either directly or
indirectly through perceived usefulness has been well documented in the literature. However, its role
remains controversial (Fang et al., 2005). In fact, Fang et al. (2005) found that the nature of technology
or innovation or task or service related to it may influence its perceived ease of use. For example,
perceived ease of use affects the intended use of a particular technology only when it provides intrinsic
motivation but not when it provides extrinsic rewards to its users (Gefen and Straub, 2000). In
addition, user-friendly and usable intuitive man-machine interfaces, including clear and visible steps,
suitable content and graphical layouts, help functions, clear commands, symbols and meaningful error
messages are likely to influence perceived ease of use (Condos et al., 2002; Lederer et al., 2000). Extant
research shows that attitude towards using a technology is directly affected by perceptions held by
users concerning its ease of use (Chen et al., 2002; Chen and Tan, 2004; Gefen and Straub, 2000;
Kaufaris, 2002; Lederer et al., 2000; Lee et al., 2006). Additionally, perceived ease of use can also
directly affect individuals’ intention to use a technology (Chau, 1996; Davis, 1989; Karahanna et al.,
1999; Venkatesh, 1999, 2000; Venkatesh and Davis, 2000; Venkatesh and Morris, 2000).

Third, the users’ attitude towards technology refers to their “positive or negative feelings
(evaluative affect) about performing the target behavior” (Fishbein and Ajzen, 1975, p. 216). Attitude
is a complex multidimensional construct that comprises affective, cognitive, and conative information
components concerning a behavior (Crites et al., 1994; Zhang et al., 2008). In TA research, attitude has
been defined as an evaluative summary judgment or predisposition to respond either favorably or
unfavorably to a computer system and software, staff, or procedures related to it (Hong et al., 2008;
Melone, 1990). There is evidence to suggest that there is a direct relationship between attitude
towards using a technology and the user’s behavioral intention to continue to use it (Fishbein and
Ajzen, 1975; Karahanna et al., 1999; Kim et al., 2008; Nysveen et al., 2005).

The consideration of attitude in TA models is debatable, as empirical studies have found
inconclusive and inconsistent results concerning the role of attitude on the intention to use
technology (Zhang et al., 2008). For example, attitude was removed from earlier TA models on the
grounds that it did not appear to fully mediate the effect of perceptions of usefulness and ease of use
on behavioral intention (Venkatesh and Davis, 1996). It was theorized not to be a determinant of
intention to use technology and, consequently, excluded from original TA models (Davis, 1989; Lee
et al., 2006). On the other hand, a supporting argument was that original versions of TA models were
applied in work settings where users were expected to use technology irrespective of their attitudes or
affective evaluations towards it (Chau, 1996; Chau and Hu, 2001; Venkatesh, 1999; Venkatesh and
Davis, 2000; Venkatesh and Morris, 2000; Venkatesh et al., 2003).

Nevertheless, attitude constitutes an important notion in social psychology studies because it
“play[s] important roles in people’s judgments, evaluations, and behaviors.” (Zhang et al., 2008, p.
629). Because TA and use are social phenomena, attitude should also play an important role in
technology adoption contexts. Additionally, attitude is important in work contexts where users have
experiences with similar or earlier versions of the target technology. Arguably, in work settings users
would rarely use completely new technologies (Zhang et al., 2008). Additionally, there appears to be
relative autonomy and control amongst some of the users of innovation applications. This suggests
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that even in work settings where partners from different organizations collaborate in innovation
projects, usage of technology can be voluntary or optional. However, in voluntary conditions TA or
usage is only likely to ensue when users hold favorable attitudes towards it, but unlikely if users have
unfavorable attitudes (Liker and Sindi, 1997). Taken together, these arguments suggest that attitude
needs to be included as an antecedent to intention to use a technology, a notion confirmed repeatedly
in the literature (Agarwal and Karahanna, 2000; Galletta et al., 2004; Venkatesh et al., 2003).
Finally, measuring the extent to which users become engaged in using a technology may not
always be practical in research. While initial intention to use the technology is critical to its eventual
success (Davis et al., 1989; Stone et al., 2007), extant research has demonstrated that a strong casual
relationship exists between the intention to use a technology and the actual targeted behavior of using
it (Sheppard et al., 1988; Venkatesh and Morris, 2000). This suggests that the former can be used as a
surrogate for the latter (Kim et al.,, 2008; Mathieson, 1991). In fact, usage intentions are more
appropriate than actual usage as “they are measured contemporaneously with beliefs” (Agarwal and
Prasad, 1998, p. 367). Usage of the innovation application was still at its early stages at the time that
this study was carried out and its widespread adoption in innovation clusters was yet to occur.
Therefore, employing intention to use as a surrogate for actual behavior is desirable, adequate and
realistic, thereby enabling the investigation of the adoption of the innovation application at the time
when an increasing number of organizations are expected to adopt it (Chau and Hu, 2001). In
summary, perceptions concerning technology ease of use and usefulness are expected to impact users’
attitudes towards it. Attitudes, in turn, affect intention to use technology (Stone et al., 2007).

Theoretical model for adoption of innovation applications

The role of innovation in organizations and complete economic systems is well documented
(Moller et al., 2008; Wu and Lin, 2009), and has lead to the establishment of prolific research streams
in the areas of innovation, new product development and research commercialization (Adnan et al.,
2004; Gupta et al., 2000; Chapman and Hyland, 2000; Buenstorf, 2009; Francis and Bessant, 2005). The
use of technology is of growing interest to researchers in the innovation management field (Chiesa
et al., 2008; Ferrante, 2006; Ragatz et al., 1997). Therefore, investigating the applicability of core
elements of the TA literature would be useful. However, research relating to the use of IT in managing
innovation remains sparse, with an exception of researchers such as Cooper (2003), who provide an
outline of the practitioner experience with existing tools used in new product development processes.

We extend the original model with additional suitable constructs, aiming to create a
comprehensive model concerning the use of technology in the innovation management context. In
investigating innovation applications, two main concepts are thus introduced next, including the
attitude towards the brand and innovation process performance.

Attitude towards brand

Branding is a cornerstone of marketing theory and practice, and prominent research streams have
been developed around topics such as brand equity and brand extensions (Czellar, 2003; Harris and de
Chernatony, 2001; Raggio and Leone, 2007). Brands provide firms with the opportunity to differentiate
themselves from competitors and to establish bonds with customers based on familiarity and trust
(Wood, 2000). Attitude towards a brand constitutes positive or negative perceptions accumulated in a
person’s memory concerning a particular brand (Keller, 1993; Lin, 2008). As cognitive science has
demonstrated that memory is durable, it follows that perceptions concerning brands can also be
highly enduring (Lowry et al., 2008). Brand perceptions can represent three different aspects. Product
perceptions embody functional benefits; appearance perceptions embody the visible and tangible
including look-and-feel, trademark, casing and packaging; and communication perceptions
emphasize impact of TV, Internet and newspaper advertising (Qi et al., 2009). Moreover, the use
or non-use of brands by individuals and groups affect brand perceptions, so that brands “reflect the
complete experience that customers have with products” (Keller and Lehmann, 2006, p. 740).

Of particular interest in the area of innovation and technology marketing remains the drivers of
successful brand extensions (Czellar, 2003). Utilizing an existing brand to introduce new products or
services to the market allows an organization to limit risks related to market introductions given
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existing brand familiarity, while reducing distribution-related costs (Aaker and Day, 1990). Such
transfer of affect has been confirmed empirically for situations in which the parent and the extension
products were perceived as similar or fitting in relation to product categories (Buil et al., 2009;
Bottomley and Doyle, 1996; Park et al., 1991) and where the extension makes sense to consumers
(Keller and Lehmann, 2006). However, risks can entail a negative impact on the parent brand, should
the extension be ill perceived (Aaker and Day, 1990). These considerations are also relevant when
evaluating the use of a new technology within an existing brand concept.

The brand of an organization, a product in general or a technology in particular can trigger affective
reactions (Yeung and Wyer, 2005). Consequently, users that are exposed to a particular brand may use
the perceptions it elicits as an indication of their feelings towards both this brand and other products
or technologies associated with it (Schwartz and Clore, 1996; Wyer et al., 1999; Yeung and Wyer,
2005). For example, the attitude that an individual holds towards a financial services provider shapes
that person’s perceptions about new or revised products or services, such as online banking, provided
under the same brand name. It should be noted, however, that responses to brand extensions may also
be influenced by factors such as the perceived quality of the original brand (Bottomley and Doyle,
1996) and ownership of the parent brand (Kirmani et al.,, 1999), likely to trigger more positive
evaluations of extensions.

Transfer of brand perceptions from the parent brand to the extension is particularly meaningful
during the early introduction phase of brand extensions. Given the lack of familiarity with the
extension, consumers utilize their existing associations with the parent brand to form an opinion
about associated products and services (Bhat and Reddy, 2001). Research in the domain of mobile
technologies has provided insight in a technology context, suggesting that previous experience with a
brand, conceptualized as similar to brand attitude, can affect the consumer’s attitude towards using
associated technologies (Qi et al., 2009). While providing an indication of the applicability of brand
extension research to the extension of TAM, further research is required. In particular, this study
furthers the introduction of brand theory to technology adoption literature by examining a particular
extension of a brand and the attitudes towards that extension, rather than considering attitudes
towards services in general, as conducted by Qi et al. (2009).

Perceived impact on innovation process performance

Due to increasingly greater expenditures and reliance on technology, there is a stronger drive to
assess factors that affect perceptions of technology success and its impact on performance (Ishman
et al, 2001; Ryan et al.,, 2002). The manner and the extent to which adoption factors influence
performance perceptions remains under-explored (Stone et al., 2007), although seminal evidence
concerning this can be found in Goodhue and Thompson (1995). The inclusion of perceived impact on
innovation process performance as a surrogate outcome measure goes beyond technology adoption.
Lin and Ho (2007) have included supply chain performance as the outcome variable for technology
adoption by organizations; however, their study was based on a supply chain context rather than one
pertaining to innovation. Furthermore, it was focused on the organizational rather than individual
adoption and it did not incorporate TAM. Therefore, research is needed which extends TAM to include
performance (Goodhue and Thompson, 1995).

McAdam et al. (2005) argue that given the network approach involved in innovation compared to
the linear approach predominantly employed in traditional process management, there is paucity of
research concerning performance outcomes that can result from managing innovation processes.
However, performance outcomes can vary across domains or environmental conditions, such as
engineering, accounting and marketing (DeLone and McLean, 2003). For example, Stone et al. (2007)
argue that depending on the task being performed, accountants and plant managers use technology to
accomplish different performance outcomes. In another study focusing on marketing, Stone and Good
(2001) utilize strategic and tactical marketing activities as dependent variables. More generally,
depending on the domain, performance outcomes can differ and range from the ability to achieve
competitive advantage, to increased productivity, to efficiently manage inventories, customer
relationship management, scheduling personnel shifts, to service quality, etc. Thus, while the use of
technology should affect the perceived impact on performance, it remains to be tested in the
innovation domain (Rogers et al., 1996; Stone et al., 2007) and is attempted in this paper.
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Fig. 1. Conceptual framework for the adoption of information technology for innovation management.

Conceptual framework

Based on an in-depth literature review, which aimed at integrating TAM with other relevant
streams of literature in an innovation management context, a conceptual framework can be derived,
as shown in Fig. 1. As outlined in the following section, qualitative research was undertaken to validate
and illustrate this framework.

Research design

The adoption of innovation applications is still in its infancy in Australia. Their development and
diffusion can, therefore, be better understood by examining the interpretations of relevant
stakeholders (Van de Ven and Rogers, 1988; Wolfe, 1994). The research reported in this study is
exploratory and utilizes qualitative evidence. A qualitative exploratory approach enables the study of
dynamic, intricate, and multifaceted processes and the exploration of emerging themes (Cassell and
Symon, 1994; Smith and Fischbacher, 2005). We chose a case study to achieve our aim.

A case study is an empirical inquiry that attempts to investigate a problem in its real-life context.
Typically, in a case study, the boundaries of the problem are not always clearly evident (Gable, 1992).
To minimize the impact of this and to collect supporting data, we used both a focus group and
interviews (Galliers, 1990, 1993; Marshall and Rossman, 1989). The main advantage of the case study
is that it allows “the capture of ‘reality’ in considerably greater detail (and the analysis of a
considerably greater number of variables)” (Galliers, 1990, p. 162). To identify the site of the case
study, we followed Marshall and Rossman (1989). Accordingly, the selected site is “ideal” as “(i) entry
is possible; (ii) there is a high probability that a rich mix of many of the processes, people, programs,
interactions and/or structures that may be part of the research question will be present; (iii) the
researcher can devise an appropriate role to maintain continuity of presence for as long as necessary;
and (iv) data quality and credibility of the study are reasonably assured by avoiding poor sampling
decisions” (Marshall and Rossman, 1989, p. 54).

In this case study qualitative empirical data were collected in two stages. During the first stage,
which took place in April 2009, a focus group comprising six experienced participants from university
was used. This was useful for exploring and pre-testing general ideas, as well as for stimulating the
creative process and generating relevant content areas and themes (Kinnear et al., 1996; Zikmund,
2003). In a single 80-min meeting with this focus group, the interviewers established further
familiarity with the topic by using semi-structured questions for exploring innovation development
and commercialization experiences, roles, and outcomes before and after the introduction of the
innovation application. This was advantageous as the focus group was relatively inexpensive to
conduct but it produced rich cumulative and elaborative data while also helping with “indefinite
triangulation” by putting responses from individual participants into context (Fontana and Frey,
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2000). The discussion amongst focus group participants was free-flowing and flexible (Ticehurst and
Veal, 2000), which increased the likelihood of new topics emerging (Kinnear et al., 1996; Zikmund,
2003).

The second stage included sixteen in-depth face-to-face interviews, which were conducted
between June and July 2009 and ranged from 30 to 75 min. In-depth interviews were used because of
their flexibility and ability to provide rich insights for exploring, identifying and understanding
viewpoints, attitudes, and influences (Healy and Perry, 2000) and were seen as particularly valuable if
the expected information is likely to vary considerably (Ticehurst and Veal, 2000). Moreover, they also
allow control over the interview situation (e.g. sequencing of questions) while providing opportunities
for making clarifications and collecting supplementary information (Frankfort-Nachmias and
Nachmias, 1996; Walsham, 1995). Specifically, in this study the interviews allowed the interviewers
to hone in further into the exploration and examination of issues and themes that were raised in the
focus group concerning drivers, barriers, and benefits of adopting the innovation application.

The case organization and the innovation application

The case organization is a mid-sized university in Australia and its TTO, which developed an
innovation application aimed at assisting individuals and groups in dealing with the development and
commercialization of ideas and innovations. The context of a university was seen as valuable for this
study, given the relevance of such institutions within national innovation systems (Arnold et al.,
1998). Although fully owned by the university, the TTO operates as a separate organization, with an
independent management team and board of directors. The innovation application, the adoption of
which is being investigated in this study, was developed in-house at the TTO. It provides a web-based
platform for analyzing research projects, assessing market readiness and advising on requirements
before ideas or research outcomes can be commercialized. While such services have been offered by
TTO staff previously, the application provides an online tool and an engagement and evaluation
platform for researchers, the TTO, university management and other internal stakeholders, providing
additional support for all parties in creating value from research. Hence, the application was deemed
to extend and support existing services rather than offer a completely new service. The inclusion of the
parent brand name, in the name of the innovation application further clarified and strengthened the
connection between the parent brand and the brand extension, that is, the TTO brand and its extension
in the innovation application.

While the innovation application allows the storage of contracts or any other documentation
relevant to innovations being developed and commercialized, its primary aim is to cover the process
leading up to the storage of information on intellectual property (IP) and relevant transactions
supporting the detection of relevant projects, the identification of issues that need to be solved prior to
successful commercialization, while providing a common interface for all relevant parties in the
process. For example, researchers who have innovative ideas that might be commercially relevant can
log onto the application and complete a questionnaire related to the general market, IP, and other
relevant areas. The application then transforms the given answers into issues that need to be solved, as
well as work plans showing all relevant actions that need to be undertaken for moving successfully
from idea to realization and subsequent commercialization. The innovation application may also be
used as a project management tool, e.g. for consulting or contract R&D projects.

Sampling

While judgment sampling was used for this study, it should be noted that the sample covers a large
number of staff who had been introduced to the innovation application at the time of data collection.
Despite the early stage of its adoption, a variety of interviewees were available, with six researchers
and research administrators attending the inductive focus group (i.e. first stage), followed by 16 in-
depth interviews (i.e. second stage). All key informants were considered knowledgeable within their
organization on the topics of interest.

In principle, two groups of interviewees can be differentiated, namely, researchers and research
administrators at the university and those employed by the TTO. The seven interviewees employed by
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the university included four researchers (Interviewees_researchers#1-4) and three research
administrators (Interviewees_administrators#5-7), active in various research contexts and faculties,
including health sciences, chemistry, physical and earth sciences, computer sciences, business, social
sciences and environmental sciences. While the researchers were involved in carrying out the
research, sourcing funding and building collaborative relationships, research administrators played a
crucial role in facilitating the commercialization process by assisting with the writing of grant
applications, undertaking accounting tasks or in lodging patent applications. Hence, while their tasks
to some extent overlap with those undertaken by the TTO, the role context is different. Furthermore,
while TTO staff is expected to use the innovation application, it is offered on a voluntary basis to both
research administrators and researchers at the university.

Nine interviews were conducted with staff at the TTO (Interviewees_TTO#8-16), all of whom have
used the application to the full extent as is relevant to their individual roles. Amongst the nine TTO
interviewees, one interviewee is the mastermind behind the application, while three others have been
involved both in its development and first-hand training of its users. The remaining five TTO
interviewees were users without direct involvement in application development. The TTO
interviewees ranged in their organizational ranks and were part of licensing, consulting and
marketing divisions.

Data collection, analysis, and validity

All informants were alerted to the general topics to be discussed prior to the focus group and
interviews in order to give them time to prepare while allowing them maximum freedom in
expressing their viewpoints (Flick, 2002). The topics and questions included screening and general
individual questions related to organizational roles, perceived adoption drivers and barriers,
perceived innovation process performance impacts, and future directions, which were generally based
on the themes raised in the focus group. Emerging complementary and relevant issues were also
discussed when deemed necessary.

The content of the focus group discussion and interviews were analyzed thematically. Codes were
developed as patterns in the data emerged and were helpful in identifying and analyzing patterns of
themes (Carson et al.,, 2001; Miles and Huberman, 1994). Data belonging to each theme were
incrementally assembled and viewed in a code-and-retrieve fashion before the themes were
triangulated against extant literature and representative quotations were short-listed for illustration
purposes.

Construct validity has been adequately addressed in several ways. First, multiple sources of
information were used (Yin, 1994). While the focus group and interviews constitute the primary
source of information, some of the informants provided supporting secondary data comprising
archival documents. Additionally, the investigators themselves identified additional supporting
documentation including materials located at the websites of the TTO and university. Relevant
secondary data were also used for verifying and triangulating the focus group and interview findings
where applicable.

Second, the informants carry out different roles in different disciplines and belong to two different
types of organizations, namely, the university and TTO, and therefore, provided different
perspectives. Considering different perspectives constitutes an important type of triangulation of
qualitative information sources by preventing biased opinions (Choudhrie et al., 2003; Patton, 1990).
Third, two of the three investigators conducted and analyzed all focus group and interview data
(Denzin, 1989). This kind of triangulation reduces the potential bias, which is commonly cited as a
limitation of both qualitative individual and group interviews (Yin, 1994). Finally, the chain of
evidence, tracing the conclusions to the focus group and interview summaries, was also maintained.
According to Yin (1994), this enhances construct validity as well as the reliability of the research,
thereby boosting its overall quality. However, the study reported in this paper is based on one case
study in the Australian context. Therefore, its external validity cannot be ensured. Consequently, our
findings may not be readily generalizeable beyond this study (Shanks et al., 1993). To ensure
generalizeability, further research is required, both in Australia and in other contexts. Such research
may either examine the adoption of the innovation application investigated here as it diffuses in
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Australia, the United States of America and beyond, or evaluate alternative innovation-focused
technologies or applications.

Discussion
Technology acceptance model

All four TA factors discussed in the literature review were identified in the data, including
perceived usefulness, ease of use, attitude towards the technology and intention to use it. An overall
positive perception was identified in relation to the usefulness of the application in the innovation
context. For example, the researchers generally felt that the application was useful and appreciated
the considerations that it triggered as well as its scheduling functions and its ability to get concrete
and verifiable data to the TTO (Interviewees_researchers#1-4). While research administrators
generally confirmed usefulness, their reasoning differed considerably, ranging from using the
application as a project management and timetabling tool (Interviewee_administrator#5), to
flexibility in handling consulting projects in relation to university-industry engagements (Inter-
viewee_administrator#6). One research administrator summed up the discussion:

[ thought that it looked like a really useful tool that has tremendous potential for
commercialization and for triggering the thinking process as well as for consultancies. It is
a useful form of keeping data together and from our point of view, it would be great if people
could get all their data in and we could pump out all the information. (Interviewee_adminis-
trator#6)

The TTO staff consistently described the application as useful in three primary ways, namely, by
improving communication, education and reporting. Communication benefits emerge given that the
application improves accessibility and consistency of communication as “everyone uses the same
words and language” (Interviewee_TTO#9). In relation to communication, the ability to share
information and documents were also notable benefits (Interviewees_TTO#10-11). The web-based
nature of the application added to its perceived usefulness, as it can be accessed ubiquitously
(Interviewee#16).

The educational benefits of the application also emerged clearly from all TTO interviewees and are
reflected as Interviewee_TTO#10 states: “It is almost an education process for the researchers as to the
types of things they need to start thinking about. And I think that is probably going to be its biggest
benefit”.

The reporting capabilities of the innovation application were also believed to be useful for all
parties involved but were particularly stressed in relation to university management, senior
management and strategic planning and monitoring efforts (Interviewees_TTO#13-16). However,
interviewees cautioned that reporting would only be useful if the technology were widely adopted
within the hierarchical structure of the university, including school, faculty and university levels. The
application was also stated to be useful by increasing accountability (Interviewees_TTO#9, 12, 16) and
emphasizing structure (Intervewiee_TTO#11).

As expected, perceived ease of use was confirmed as critical for the researchers’ attitude towards
the application, given that researchers are typically time poor (Interviewees_adminstrator#6,
TTO#12,13). The original version of the application was redeveloped to allow researchers to
completely upload an innovation project in less than 20min, which is much faster than invention
disclosures that some researchers normally complete. Thus, from the researchers’ point of view, the
application was generally perceived to be easy to use. Research administrators also felt that ease of use
was an important consideration and offered valuable suggestions for improving the progression of
screens, navigation, layout, version control and learnability in the future.

All TTO interviewees consistently perceived the application as generally easy to use and user
friendly. Although some bugs had been identified, these were attributed to the early stage of
application development and were expected to be rectified in subsequent versions. Only one TTO
interviewee wished the application could be simplified further in the future (Interviewee_TTO#9).
However, the need for researchers to attend a related training workshop, in addition to receiving a
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manual, was also stressed (Interviewees_TTO#8, 11). More specifically, the workshop would not only
provide the necessary understanding of commercialization processes and the application but also
motivate researchers to use it (Interviewee_TTO#10).

I think the workshop that we do probably will play a much more important role in that adoption
process than we currently understand. In other words, not just using the tool but hands on how
this all fits together rather than the complexity of some words on the screen. So, in other words,
the meaning behind those words and how and why the process works can only really be done in
a workshop form. I think we will find that the workshop becomes an integral part of the
adoption process. (Interviewee_TTO#9)

When considering the attitude towards the technology, some interviewees were receptive and
enthusiastic about using the innovation application, particularly immediately following the workshop
training session (Interviewee_administrator#6). Others noted that although the innovation
application is beneficial, they stressed that it should be a complimentary point of contact with the
TTO and it should not replace face-to-face interactions, a concern uniformly shared by the TTO staff:

It really is about formalizing the process.  have a little concern that the software takes away the
personal face-to-face interaction. As long as it is seen as a tool to support the personal
interaction and it is basically an option for [TTO] to review it, then it is fine. But if it is all done
electronically, some aspects would be lost as some things need to be done face-to-face.
(Interviewee_researcher#1)

In the TTO, the attitude towards the technology appeared to be dependent on the uptake of the
researchers (Interviewee_TTO#14). For example, one interviewee mentioned that she would be very
positive towards the technology and the use of it, if researchers use it and see value in it
(Interviewee_TTO#10). However, there was no universal agreement on this as some interviewees
had realized the importance of the TTO staff using the innovation application to ensure that adoption
occurred across the university as well: “The key is actually us; the key is us using it” (Interviewee_TTO#8).

Researchers were generally consistent in expressing their intention to use the application
(Interviewees_researcher#1-3). For example: “I would use the software in the future. As much as
any method to getting the data through to [TTO], it seems like a fair approach” (Interviewee_r-
esearcher#3). Administrators also expressed their intention to use the application and refer it to others:

If I have cause to, I certainly would use the software in the future and I did also run someone else
through it and she subsequently passed it over to a couple other researchers from social
sciences. One of them became very interested in it and said that he would go and play with it
because he liked the organizational aspects [that the application offered] for the consultancies.
(Interviewee_administrator#6)

Extension of technology acceptance model for innovation applications

Taking into account the variables attitude to brand and innovation performance, as shown in Fig. 1,
two paths were added to TAM, identified as relevant for the adoption of the innovation application in
this case study.

Attitude to brand

The attitude of users towards the TTO is an important consideration in the overall adoption of the
innovation application, given that the application constituted an extension of the parent brand. It was
not only developed by the TTO and carried its name, but it also utilized the face-to-face services of the
TTO, providing a different method of delivery and extended features. Both researchers and research
administrators generally felt positively about the TTO:

I have interacted with the [TTO] and the services they provide have been excellent. I could see
for some people that [the TTO] would be a very useful avenue if they are seeking linkages or if
they need to get an idea of who they should link up with. And for some people it might just be
something that grows on their own accord. (Interviewee_administrator#6)
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When asked about the attitude researchers have towards the brand of the TTO, TTO staff indicated
the existence of a multitude of attitudes, ranging from very positive to quite negative
(Interviewees_TTO#13, 15, 16), partly due to the history of the diverse history of the TTO.

When considering the relation between attitude towards the brand to attitude towards the
technology, the results show that interviewees felt that their attitude towards the innovation
application was influenced by their attitude towards the TTO: “To be honest, my attitude to the
software has been influenced by my attitude to [TTO]” (Interviewee_researcher#2). This link was well
understood by the TTO staff, as indicated by Interviewee_TTO#12:

[ think it would [impact attitude towards technology]; especially if it is something that [the
TTO] is promoting. If they have got a negative feel about [the TTO], then ‘that’s something else
they are doing. I had bad luck with them last time, so I don’t want to know what they are doing. |
will have the same result; it is not going to be good for me’. So I think it [attitude toward TTO
brand] could greatly impact [attitude toward TTO technology]. (Interviewee_TTO#12)

This effect indicated by the data is not surprising, given that the case study deals with a very recent
brand extension and the first encounters of individuals with the application. In such situation, the
parent brand is known to provide a particularly strong guidance to consumers (Bhat and Reddy, 2001).

Perceived impact on innovation process performance

Given the aim of this paper, it is critical to examine the extent to which the intention to use
innovation applications impacts user perceptions on innovation process performance. McAdam et al.
(2005) argue that university innovation centers need to focus not only on infrastructure but also on
funding and on improving management processes. Furthermore, innovation scholars have stressed
that relationships and networks are fundamental in the innovation process (Plewa et al., 2005;
Rampersad et al., 2009). Integrating these notions with the work of Chen et al. (2009), innovation
process performance can be defined as the extent to which new products or services can be developed
and commercialized that are viable and of value to the market; and the capability to establish
relationships and secure investment to accelerate these activities.

Interviewees expressed the benefits of the innovation application in securing funding and
establishing relationships to advance the R&D and commercialization process. A number of
interviewees in the TTO stressed the competitive advantage the innovation application can provide in
relation to grant applications, tenders or more generally an improved reputation of the university,
which is important in inspiring future relationships and collaborators (Interviewees_TTO#8-10, 16):

When applying for grants or nominating to be the commercial agent for particular research; if
we are in collaboration with other groups; putting ourselves forward as saying that we have a
commercialization software in place that can help us progress things, I think puts us ahead of
any other university at the moment, because no one has that. (Interviewee_TTO#14)

The interviewees also confirmed that the innovation application contributed to the effective
development and commercialization of products and services. The innovation application focuses on
key action areas to ensure that innovation viability is addressed by assessing profitability and IP
considerations and clearly defining the value to the market (Interviewee_researcher#1 and
administrator#6). An increased number of projects disclosed by the researchers using the innovation
application and resultant changes in prioritization and efficiency were attributed to the positive
influence of technology use on performance (Interviewees_TTO#9, #13). The TTO staff also saw
benefits of the use of the technology by describing the positive impact of its adoption on innovation
processes (Interviewee_TTO#10) and outcomes: “I think it would greatly improve [the outcome].. .. It
really keeps you on track and just makes sure that you explore every option, which is only going to
benefit the project.” (Interviewee_TTO#14)

Measuring the constructs

Stemming from the literature review and case study, a number of measures can be suggested for
use in future quantitative work for validating the proposed conceptual framework and the manner
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and extent to which its constructs concerning attitude to brand, TAM and innovation process
performance apply and relate to one another in innovation settings.

Attitude to brand

Despite an extensive and diverse array of measurements in the literature relating to the attitude
towards brand, a global concept of brand attitude has been commonly measured by means of sets of
attitudinal semantic differentials (e.g. Batra and Stavman, 1990; Rossiter and Percy, 1980). While
individual items used to measure attitudes towards brands or organizations may differ (Goldsmith
et al., 2002), it was deemed essential for the innovation context to choose items that would account
not only for affective but also cognitive evaluations of the brand. Hence, using a semantic differential
scale, items proposed for technology adoption in the innovation context may include (1) pleasant/
unpleasant, (2) positive/negative, (3) favorable/unfavorable, (4) like/dislike, as well as (5) good/bad,
(6) useful/useless, (7) high quality/low quality, (8) beneficial/not beneficial, and (9) valuable/
worthless (Batra and Stavman, 1990; Batra and Stephens, 1994). While the first four items relate to a
more affective response to the brand, the remaining items have been described to encapsulate a ‘more
utilitarian evaluation’ (Lardinoit and Quester, 2001, p. 53). Nevertheless, depending on the innovation
application context in which the scale would be employed, researchers may wish to adapt the items,
for example by focusing solely on affect.

TAM constructs

We argue that the scales for operationalizing the original TAM constructs, namely, perceived
usefulness and perceived ease of use, adopted in the conceptual framework proposed in this study, can
be adapted from the seminal study carried out by Davis (1989). Irrespective of the domain differences,
the scales of the original TAM construct lend themselves to a sufficient level of generality, and would,
thus, remain generally unaffected by the nature of the innovation management application.
Specifically, “the degree to which a person believes that using a particular system would enhance his
or her job performance” (Davis, 1989, p. 320) does represent perceived usefulness in the innovation
context, in the same way as the “degree to which a person believes that using a particular system
would be free of effort” (Davis, 1989 p. 320) represents perceived ease of use in the same context.
Additionally, for the same reasons, scales for operationalizing ‘attitude to technology’ and ‘intention to
use technology’ can be adapted from the earlier TAM research as reported in Taylor and Todd (1995b).
Clearly, minor wording changes would be required for tailoring these constructs to the target
innovation development and commercialization domain.

Innovation process performance

While there is little consensus on innovation performance measures in the literature,
measurement of this phenomenon is crucial in moving discussion of theoretical assumptions closer
to practice (Adams et al., 2006; Cummings and Teng, 2003; Soosay and Chapman, 2006). Existing
measures of innovation success can vary in their emphasis on legal aspects such as patents; technical
aspects, for instance technical effectiveness; economic aspects, including R&D expenditure; and social
aspects focusing on interaction, relationships and networks (Jensen et al., 2007; Rampersad et al.,
2009b). Furthermore, innovation has various outcomes, stages, scopes and durations, and various
actors may value different outcomes or combinations of outcomes given their roles at different stages
in the innovation process (Spann et al., 1995). To overcome these issues, innovation scholars have
employed Juster scales to measure the outcome variable given the seemingly varying views of parties
involved (Plewa et al., 2005; Rampersad et al., 2010). Consequently, a Juster scale can be used to allow
respondents to rank innovation process performance on a scale from 0% to 100%.

Alternatively, we can adapt the measures proposed by Chen et al. (2009), based on the findings
from this qualitative research, to use wording appropriate to the setting and to emphasize relevant
dimensions of the innovation process including securing investments and managing relationships. For
example, the items can include (1) whether the commercialization pace of the new products or

www.parsethylene-kish.com (Faan)an ve veos.



16 G. Rampersad et al./Journal of Engineering and Technology Management 29 (2012) 3-21

services is accelerated; (2) whether new products or services are developed; (3) whether the new
products or services are profitable; (4) whether the new products or services enhance value to the
market; (5) whether investments are secured that accelerate innovation; and (6) whether there is
capability to establish and manage relationships to accelerate innovation.

Conclusions and implications

This study contributes to the innovation and technology management literature concerning
technologies for managing innovations (Chiesa et al., 2008; Ferrante, 2006; Ragatz et al., 1997).
Drawing on qualitative evidence, it validated a conceptual framework for using IT in innovation
management, which was developed based on the integration of TA, marketing and innovation
management literatures. While much has been written about TA in operational contexts, including
supply chain management, customer relationship management, and enterprise resource planning,
this study applied TA constructs in an innovation context, which is becoming increasingly pertinent
(Cooper, 2003; Damanpour and Wischnevsky, 2006; Dong et al., 2008).

Unlike other studies that incorporate brand experience with basic TAM constructs to investigate
the adoption of innovations for personal, leisure, or even domestic purposes (e.g. Qi et al., 2009), or
even others that include the impact or technology adoption constructs on perceptions of general
organization-wide performance outcomes, we explore the voluntary adoption of an innovation
application facilitated by employers and its impact on innovation process outcomes. We do so by
incorporating basic TAM constructs with attitude to brand and using qualitative evidence to examine
their impact on the individual user’s attitude to technology, intention to use and innovation process
performance. Therefore, by linking TAM constructs with marketing literature on brand attitude, we
address calls for research to combine TA research with other mature research streams (Venkatesh
et al., 2003). Additionally, by linking adoption with innovation process performance, we directly
respond to calls for further research on this relationship (Goodhue and Thompson, 1995). To the best
of our knowledge, this is the first study of its kind in the innovation development and
commercialization setting.

In addition to the contributions to the literature, the study also offers important managerial
implications. Specifically, findings may be of interest to organizations considering the use of
applications for managing innovation. This study has informed understanding of the perceived
benefits and risks that impact on the adoption of such applications, which would be insightful for
organizations focusing on improving their innovation process management.

Most importantly, however, the proposed conceptual framework can be useful in developing
innovation applications and estimating adoption and innovation process success. For example, the
joint consideration of perceived usefulness, perceived ease of use, attitude to brand, attitude to
technology, intention to use technology and innovation process performance, and their proposed
relationships, can help IT practitioners that develop innovation applications predict if a new
application will be accepted by potential adopters in the innovation domain and affect innovation
process performance. It can also provide diagnostic leads concerning the possible reasons why a
new system may not be fully accepted by users and even inform corrective strategies and practical
techniques for both evaluating and increasing acceptance (Davis et al., 1989). Additionally, given
that organizational inertia is particularly visible in technology contexts (Devaraj et al., 2008),
awareness and knowledge of implications prescribed in the proposed conceptual framework might
be useful for dealing with new technology introductions and organizational change in innovation
contexts.

Perceived benefits of adopting innovation applications

In launch and deployment efforts, management should stress the benefits that innovation
applications can provide to prospective adopters in improving efficiency, communication, education
and reporting. In terms of usefulness, some interviewees felt that it was educational, as it triggered the
thought process. Others viewed the use of the application as an initial phase that should be integrated
with training, where relevant, on commercialization, market viability, IP and support in identifying
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suitable partners. Consequently, management should stress that innovation applications are merely
instrumental and enabling tools and also offer additional training and support as applicable.

Most felt that was important in crystallizing the communication amongst innovation
stakeholders that could assist in accountability and verification. At the same time, as researchers
also enjoyed the face-to-face interaction, management may also position innovation applications as
complimentary tools. The innovation application under investigation was also seen as useful in data
gathering, which may have implications for preparing grant applications and tenders. Additionally,
its adoption emerged as contributing to the general reputation of the organization. Interviewees felt
that the attitude towards the brand, namely, the TTO, impacted on their attitude towards the
innovation application, and therefore, management should encourage positive word-of-mouth
towards the brand to strengthen the positive associations with the brand amongst the relevant
stakeholders.

Perceived barriers of adopting innovation applications

The main barriers that management should address concern ease of use and relevance of setup
questions, given the nature of innovation projects and IP considerations. There was consensus
amongst interviewees that most researchers are time poor and therefore, it is essential that the
application be easy to use by having an intuitive progression between screens, efficient navigation,
allowing version control of documentation and being easy to learn. IP issues are a core area of
innovation, and therefore, the IP management should be clear and efficient. Consequently, the
application should allow stipulation of the mode of commercialization so that innovations for which
the organizations own the IP compared to those, which are owned by external collaborators can be
treated accordingly and in a timely fashion.

Limitations and future research directions

As with any study, limitations need to be considered in the interpretation of results. First, the
study was conducted in the specific context of university research commercialization. Respondents
were drawn from university researchers, administrators and employees from the university and
related TTO. These particular groups offered useful insights from the perspectives of R&D,
administration and marketing that might be transferable to other similar contexts. However, the
innovation application researched in this study is intended to be used in a wider variety of
organizations including research organizations, businesses, which offer different types of R&D
services, and also government grant administrative agencies. Consequently, future studies could be
based on additional case studies in various contexts as the innovation application is adopted in these
organizations.

Second, another limitation of this study is the early stage of the adoption process related to the
innovation application in the case organizations. Further longitudinal studies may offer insights into
how adoption changes over time, as the innovation application evolves through its various versions.
Furthermore, as the innovation application is deployed throughout an entire organization, it may
facilitate more extensive quantitative research to test the conceptual framework and the scales
proposed in this study. Such research would serve in strengthening these preliminary qualitative
results. Quantitative studies may also facilitate a comparison of different perspectives and rates of
adoption amongst R&D, marketing and administration so that promotion or support activities can be
developed in light of less than desirable levels of adoption amongst specific groups.

Third, future developments of the application may also facilitate an interface for external partners.
Consequently, future research could focus on inter-organizational relationships and relative adoption
of innovation applications by different partners. In this manner, the adoption could be investigated in
the context of relationships and networks, which form an integral part of the innovation management
literature (Collins and Michael, 2006; Johansen et al., 2005; O’Sullivan, 2003). The use of technology in
managing innovations is an exciting arena as innovation applications are at a cutting edge of not only
the innovations that they support but also at the birth of future developments at this pivotal period
given the growing prominence of innovation.
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