View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by AIS Electronic Library (AlSeL)

Association for Information Systems

AIS Electronic Library (AISeL)

ECIS 2015 Completed Research Papers ECIS 2015 Proceedings

Spring 5-29-2015

Feed the Machine - An Empirical Investigation of
the Impact of Openness in Innovation on I'T
Entrepreneurship

Andre Hanelt
University of Goettingen, ahanelt@uni-goettingen.de

Henning Krtip
Chair of Information Management, hkruep@uni-goettingen.de

Follow this and additional works at: http://aisel.aisnet.org/ecis2015_cr

Recommended Citation

Hanelt, Andre and Kriip, Henning, "Feed the Machine - An Empirical Investigation of the Impact of Openness in Innovation on IT
Entrepreneurship” (2015). ECIS 2015 Completed Research Papers. Paper 72.

ISBN 978-3-00-050284-2

http://aisel.aisnet.org/ecis2015_cr/72

This material is brought to you by the ECIS 2015 Proceedings at AIS Electronic Library (AISeL). It has been accepted for inclusion in ECIS 2015
Completed Research Papers by an authorized administrator of AIS Electronic Library (AISeL). For more information, please contact
elibrary@aisnet.org.


https://core.ac.uk/display/301366819?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://aisel.aisnet.org?utm_source=aisel.aisnet.org%2Fecis2015_cr%2F72&utm_medium=PDF&utm_campaign=PDFCoverPages
http://aisel.aisnet.org/ecis2015_cr?utm_source=aisel.aisnet.org%2Fecis2015_cr%2F72&utm_medium=PDF&utm_campaign=PDFCoverPages
http://aisel.aisnet.org/ecis2015?utm_source=aisel.aisnet.org%2Fecis2015_cr%2F72&utm_medium=PDF&utm_campaign=PDFCoverPages
http://aisel.aisnet.org/ecis2015_cr?utm_source=aisel.aisnet.org%2Fecis2015_cr%2F72&utm_medium=PDF&utm_campaign=PDFCoverPages
http://aisel.aisnet.org/ecis2015_cr/72?utm_source=aisel.aisnet.org%2Fecis2015_cr%2F72&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:elibrary@aisnet.org%3E

FEED THE MACHINE — AN EMPIRICAL INVESTIGATION
OF THE IMPACT OF OPENNESS IN INNOVATION ON IT
ENTREPRENEURSHIP

Complete Research
Hanelt, Andre, University of Goettingen, Goettingen, Germany, ahanelt@uni-goettingen.de

Kruep, Henning, University of Goettingen, Goettingen, Germany, hkruep@uni-goettingen.de

In the future, if businesses want to innovate, IT will have to play a substantial role. Furthermore, inno-
vating with IT will most likely imply opening up the innovation channel and collaborating with various
kinds of external partners, as digital platforms and eco-systems involving various actors arise. Accord-
ing to prior research, emphasizing external innovation collaboration bears the risk of inhibiting internal
innovation. As the ability to innovate with IT becomes a key differential factor in almost every industry,
business managers — especially in non-IT firms — must cultivate the entrepreneurial role of their IT
departments and the respective employees. Therefore, the question arises of how the focus on external
innovation sources and the emphasis on internal innovativeness of IT professionals relate to each other.
Prior research has generated conflicting results on this issue. With our large-scale (n = 354) empirical
analysis, we provide evidence that firm openness fosters the entrepreneurial behavior of IT profession-
als. Furthermore, this impact is mediated by the absorptive capacity of the IT unit. Consequently, as our
model shows, valuable external knowledge can be integrated for internal innovation purposes, thus
driving both IT professionals’ willingness to act entrepreneurially as well as their perceived ability to
do so.

Keywords: Open Innovation, Absorptive Capacity, Corporate Entrepreneurship, Innovation Manage-
ment.

Introduction

Due to the increasing pervasiveness of information technology (IT) in everyday life (Yoo, 2010), more
and more industries must take IT into account when considering innovation. As Nambisan (2013) points
out, “Digital technologies are being embedded into an ever-increasing range of products and services—
from cars and toys to household appliances and medical devices—thereby expanding the role and rele-
vance of IT in any innovation” (Nambisan, 2013, p. 216). Stemming from this elaborated role, IT de-
partments today face completely different expectations than they did a decade ago. For corporate IT, it
is no longer sufficient to simply increase the efficiency of existing business processes by, e.g., automat-
ing manual work practices (Melville et al., 2004). Moreover, it is insufficient for IT to merely be aligned
with business strategy (Henderson and Venkatraman, 1993); instead, corporate IT must now contribute
to a firm’s innovation processes.

However, this new and important role is far from easy to fulfill for most IT departments, especially in
non-IT industries. IT departments have a history of being a support function whose goals are, in the best
case, derived from the business strategy (Guillemette and Paré, 2012). Now, in many industries the
tables have turned as firms have begun implementing digital business strategies (Bharadwaj et al., 2013).
This demands a changed set of skills, competences, and resources for the IT function. Thus, in the digital
age the role of IT in innovation has changed from being a simple operand resource, i.e., an innovation
enabler, to being an operant resource that triggers innovation processes and outcomes that rely on digital
platforms and multiple players in the innovation ecosystems (Nambisan, 2013). One way of coping with
these challenges would be to support the entreprencurship of IT professionals (Watts and Henderson,
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2006). Innovative business ideas from IT employees that are implemented within the firm are a desirable
outcome in a world where IT increasingly penetrates business or even becomes the business.

However, not only has the importance of innovations in IT changed but the logic of innovation processes
is also shifting (Yoo et al., 2012). Although IT departments have historically been responsible for man-
aging and executing the potential of IT for the business, in the digital age they are increasingly chal-
lenged to keep pace with IT developments stemming from fields of knowledge distant from their area
of expertise. As the phenomenon of consumerization demonstrates, corporate IT is in danger of being
bypassed if it does not meet the increased expectations of managers, employees, or customers, which
result from private consumer IT usage (Gregory et al., 2014). IT units are surrounded by pervasive IT
that originate from areas distant from their core knowledge base but invade the business environment.
In the digital age, ecosystems emerge that involve increases in both collaboration and competition (Hen-
ningsson and Hedman, 2014; El Sawy and Pereira, 2013; Yoo et al., 2010). To create innovations in
such an interconnected environment, IT departments must open up their innovation channels by getting
in touch with technology partners, customers, competitors, etc. (Yoo et al., 2012). Nevertheless, open-
ness in IT innovation does not guarantee that opportunities will be recognized and realized by corporate
IT. They must be able to effectively acquire, interpret, and exploit the external knowledge — a capability
referred to as absorptive capacity.

Prior research has “largely ignored the connections between internal and external innovation” (Faems
etal., 2010, p. 793). However, it has also indicated possible tensions resulting from external innovation
collaboration as it might hinder the ability to identify and develop innovations internally (Xu et al.,
2013). While the importance of absorptive capacity for, e.g., firm performance, has been proven in gen-
eral several times, there is still a lack of understanding concerning its effects on internal innovativeness
(West and Bogers, 2014) — particularly the relationship between internal innovations and collaboration
with the external environment. Research has produced conflicting results on these issues, finding both
substitutionary and complementary effects of absorptive capacity on internal innovativeness (West and
Bogers, 2014). One could argue that absorptive capacity drives external innovation sourcing, thus re-
ducing resources available for internal innovations. On the other hand, however, the enhanced
knowledge transfer from external sources to the company, driven by absorptive capacity, might generate
ideas for internal innovations.

Thus, a dilemma arises from the need to open up and collaborate in IT innovation while avoiding the
danger of inhibiting internal innovativeness. Though this predicament may have long existed, it becomes
crucial when IT gains in importance and IT innovations are basically business innovations. As IT com-
petence becomes a key differentiator in competition, strategic disadvantages emerge if the needed com-
petence lies outside the firm boundaries. In this paper, we therefore aim to provide insights into the
following research question: What is the influence of openness and absorptive capacity on IT entrepre-
neurship?

In answering this question, we attempt to shed light on the black box of how the increased openness of
the firm in innovation initiatives and the IT department’s ability to absorb external knowledge influences
the individual entrepreneurial behavior of IT professionals. In order to do so, we built a comprehensive
model that attempts to bridge the gaps among the organizational, IT-unit, and individual layer and con-
ducted a large-scale (n = 354) empirical investigation to examine the specific relationships.

The remainder of the paper is organized as follows. First, we lay out our theoretical foundation by draw-
ing from prior research on new challenges for the IT function as well as the concepts of absorptive
capacity, open innovation, and IT entrepreneurship. Afterwards, we develop our hypothesis and explain
the methodological approach taken. Finally, we present and discuss our results and derive important
implications for business practice and future research.
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1 Theoretical Background

1.1 Challenges for corporate IT in the digital age and IT entrepreneurship

As described by Bharadwaj et al. (2013), the role of the IT function is currently undergoing a funda-
mental change. While IT has historically been considered a business function, or an internal service
provider (Queiroz and Coltman, 2014) intended to support given business objectives (Guillemette and
Paré, 2012), its role has been increasing in importance. Instead of aligning IT to business strategy, digital
business strategy, i.e., an “organizational strategy formulated and executed by leveraging digital re-
sources to create differential value” (Bharadwaj et al., 2013, p. 472), is on the rise. El-Sawy and Pereira
(2013) describe the changing role of IT from being a business tool — an enabler of business processes —
to a state in which it is inseparably connected with the business itself. As Bucherer et al. (2012) report
from a recent case study, “Employees from the IT department suddenly had to deal with customers
instead of focusing on internal process optimization” (Bucherer et al., 2012, p. 193).

Consequently, although innovation has always been an important task for IT departments (Merali et al.,
2012), it will become even more important in the digital age as IT innovations are business (ser-
vice/product and business model) innovations. However, while corporate IT functions in the past were
used to drive innovations more or less on their own, innovation ecosystems broaden in the digital space
(Bharadwaj et al., 2013). With the diffusion of digital platforms, interorganizational collaboration on
shared architectures increases (El-Sawy and Pereira, 2013). Yoo et al. (2012) describe future IT inno-
vations as distributed in nature and point out that “[n]ot only are innovations increasingly moving toward
the periphery of an organization, but the distributed innovation spurred by pervasive digital technology
increases the heterogeneity of knowledge resources needed in order to innovate” (Yoo et al., 2012, p.
1401). However, the emerging ecosystems are not free from tensions, as collaboration partners often are
competitors at the same time (Henningsson and Hedman, 2014).

The increasing penetration of digital technologies into everyday life (Yoo, 2010) brings along another
challenge that has been discussed under the theme of consumerization (Gregory et al., 2014). Initial
research on this emerging topic has explicitly described the tensions for IT functions resulting from
employees bringing consumer technologies and their related expectations to the workplace (Ruch and
Gregory, 2014). The consumerization of IT turns the direction of innovation upside down as new tech-
nologies emerge from the private space (Niehaves et al., 2012). Hence, corporate IT faces competition
from very different areas and is in danger of being left behind if it cannot manage to meet the transferred
expectations (Gregory et al., 2014). Business managers might then bypass their own IT function and
instead collaborate with external partners (Niehaves et al., 2012). This reliance on external partners is
particularly dangerous when IT becomes a key aspect in business innovation.

In sum, these developments lead to a specific profile for corporate IT when it comes to innovation. It
must be able to open up and collaborate with external partners while also having the ability to acquire
and integrate knowledge from dispersed areas, apply it to its own contexts, and contribute to business
innovations in order to avoid being bypassed by outside players. In order to address these challenges,
corporate entrepreneurship, i.e., “an organizational process for transforming individual ideas into col-
lective actions through the management of uncertainties” (Chung and Gibbons 1997), carried out by the
IT function is a promising avenue, as it has been reported to enhance innovation performance in its
respective contexts (e.g., Burgelman, 1983; Covin and Slevin, 1991). As the definition of corporate
entrepreneurship above already indicated, recent research on the topic has identified the specific im-
portance of the individuals operating in the “machine rooms” for the initiation of entrepreneurial actions
(Kuratko and Audresch, 2009). When focusing on IT innovations, this machine room is the IT depart-
ment with the respective IT professionals working within.

Much research has found a positive influence of IT on entrepreneurship (e.g., Armstrong et al., 2002;
Jalava and Pohjola, 2001; Kim, 2002; Oulton, 2002; Parham et al., 2001; Van der Wiel, 2001; Vu, 2004).
Furthermore, the driving and inhibiting organizational factors (e.g., Leidner et al., 2010; Watts and Hen-
derson, 2006; Floyd and Lane, 2000) as well as the influence of intrinsic and extrinsic motivations on
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entrepreneurial behavior (e.g., Kruep et al., 2014; Carsrud and Brénnback, 2011; Edelman et al., 2010)
have been investigated. However, to the best of our knowledge, what is missing to date is empirical
evidence on the impact of firm openness and external innovation collaboration on the internal innova-
tiveness of IT departments and individual entrepreneurship of IT employees. Employing this perspective
is important because “employee innovation behavior has been predicted by factors at the organizational,
the job, and the individual levels, but research reflecting these three perspectives has not been examined
for relative and interactive effects” (Kinnamon and Fabian, 2010, p.3).

1.2 Open innovation and absorptive capacity

Since its introduction by Chesbrough (2003), the concept of open innovation has initiated substantial
related research (Dahlander and Gann, 2010). According to Lichtenthaler (2011), “Open innovation is
defined as systematically performing knowledge exploration, retention, and exploitation inside and out-
side an organization’s boundaries throughout the innovation process” (Lichtenthaler, 2011, p. 77). When
focusing on the influence of open innovation on the internal development of business innovations, the
inbound open innovation types, i.e., sourcing knowledge, ideas, or inventions from the external envi-
ronment (Dahlander and Gann, 2010), are of particular relevance. They manifest themselves —e.g., in a
search behavior — when it comes to innovation initiatives that include various external sources of
knowledge and increased collaboration with external partners (e.g., Laursen and Salter, 2006). This
broadened access to external knowledge is reported to have positive impacts on the performance of both
the innovation process and its outcome (e.g., Davey et al., 2010). Nevertheless, it is a complicated en-
deavor to identify and transport valuable external knowledge to the organization, especially from distant
sources, and make mindful use of it (Salge et al., 2012). After analyzing literature on open innovation,
West and Bogers (2014) derive a four-phase process model of firms leveraging external sources of in-
novation. The first phase focuses on the search for and acquisition of external knowledge. In the second
phase the acquired external knowledge is integrated into the focal firm. Afterward, in phase three, the
integrated knowledge becomes commercialized into, e.g., new business models. In parallel to these three
phases, there is a fourth one dealing with interactions among the respective partners and including as-
pects such as co-creation, reciprocal information exchange, and participation in innovation ecosystems
(West and Bogers, 2014). It becomes apparent that the integration phase is a key bottleneck to profiting
from external knowledge. The concept of absorptive capacity is an instance of this phase and has been
described as contributing to the success of open innovation (e.g., Newey, 2010) by enabling firms to
“capitalize on external sources of innovations” (West and Bogers, 2014, p. 821).

Cohen and Levinthal (1990) define absorptive capacity as the “ability of a firm to recognize the value
of new, external information, assimilate it, and apply it to commercial ends” (Cohen and Levinthal,
1990, p. 128). This concept has further been described as building upon knowledge gathered in the past
(Zahra and George, 2002). Because of this path dependency, absorptive capacity has often been concep-
tualized as an asset, i.e., a stock of knowledge gathered in the past. However, in their guidelines con-
cerning absorptive capacity in IS research, Roberts et al. (2012) recommend viewing it as a capability
because then the process of knowledge absorption can be captured as well (Roberts et al., 2012). Prior
research has defined several kinds of absorptive capacity according to, e.g., the respective field of
knowledge that is to be addressed, (e.g., Newey, 2010; Weigelt and Sarkar, 2012) or different phases in
the innovation process (e.g., Lichtenthaler and Lichtenthaler, 2009). Furthermore, Zahra and George
(2002) describe two subsets of absorptive capacity: “Potential capacity comprises knowledge acquisi-
tion and assimilation capabilities, and realized capacity centers on knowledge transformation and ex-
ploitation” (Zahra and George, 2002, p. 185). Concerning the relation of organizational factors and ab-
sorptive capacity, Jansen et al. (2005) have shown that cross-functional interfaces, participation in
decision making, and job rotation increase potential, while connectedness and socialization tactics
improve realized absorptive capacity.

According to Lane et al. (2006), absorptive capacity generates two types of output: knowledge outputs
and commercial outputs. While knowledge outputs encompass, €.g., technical or scientific knowledge,

Twenty-Third European Conference on Information Systems (ECIS), Miinster, Germany, 2015 4



Hanelt et al. /Impact of Openness on IT-Entrapreneurship

commercial outputs comprise new products, services, business models, or patents. Both output types
influence firm performance and, due to the path dependency of the construct, a firm’s future absorptive
capacity (Lane et al., 2006). Prior research is relatively consistent regarding the impact of absorptive
capacity on performance: “Absorptive capacity amplifies the benefits of external innovation sourcing
both on innovativeness and on financial performance” (West and Bogers, 2014, p. 821).

However, although open innovation and absorptive capacity have been reported to positively influence
outcome measures, their impacts on internal innovativeness are not well understood (West and Bogers,
2014). When Chesbrough (2003) introduced the concept of open innovation, it included the assumption
that openness in innovation processes would spur internal innovations by delivering valuable insights
and knowledge (Faems et al., 2010). Since then, however, this connection has not been subject to much
research. Existing work on the issue has produced conflicting results. While Faems et al. (2010) find a
positive impact of the diversity of technology alliances a firm pursues on its internal innovation efforts,
West and Bogers (2014) state, “Adopting an inbound open innovation strategy could allow financially
conscious managers to use it as an excuse to cut internal innovation resources, subject to the need to
maintain enough absorptive capacity to evaluate and integrate external innovations” (West and Bogers,
2014, p. 822). Thus, an emphasis on external innovation collaboration may hinder internal departments
or employee’s willingness to be innovative on their own.

2 Hypothesis Development

In this paper, we aim to examine the influence of firm openness in innovation and the IT department’s
absorptive capacity on the individual entrepreneurial behavior of IT professionals. Through this ap-
proach, we examine how organizational and departmental aspects, as perceived by the individual, influ-
ence individual innovation behavior. With this focus, we follow West and Bogers (2014), who maintain
that “more research is needed on individuals as sources of innovation” (West and Bogers 2014, p.821).
Concerning the literature on open innovation, Salter et al. (2014) identify a void at the individual level,
even though individuals are, according to the authors, the ones executing open innovation. However,
they “need to be able to take advantage of the knowledge they obtain from external sources” (Salter et
al., 2014, p. 88) by organizational circumstances. Moreover, we follow Lane et al. (2006) in the sense
that knowledge acquisition and integration at the firm level is complemented by the individuals when it
comes to making use of it, especially in innovation: “In short, it is the firm's individual members who
add the creativity needed to help the firm uniquely create value from new knowledge” (Lane et al. 2006,
p. 854). Figure 1 depicts our research model'. In the following, we will develop our hypotheses.

There exist various theories to explain human behavior (Venkatesh et al., 2003; Venkatesh and Brown,
2001). As entrepreneurial behavior is an intentional act, prior research has found intention-based theo-
ries to be of superior explanatory value (Krueger et al., 2000). Therefore, we draw on the well-estab-
lished theory of planned behavior (Ajzen, 1991). This theory aims to explain individual behavior through
an individual’s intention toward the respective behavior and the “perceived ease or difficulty of per-
forming the behavior” (Ajzen, 1991), a concept referred to as perceived behavior control. Within the
frame of reference of our study, this is of particular importance. Individual entrepreneurial behavior,
especially within a firm, does not solely depend on the personal intentions of employees to do so; in-
stead, the organizational surroundings, such as the time available and management support, influence
the employees’ perception of being able to act entrepreneurially. The theory of planned behavior ac-
counts for this aspect with the construct of perceived behavioral control and by doing so extends the
theory of reasoned action (Fishbein and Ajzen, 1975). Beside the fact that the theory is “one of the most
influential theories in explaining and predicting behavior, and it has been shown to predict a wide range
of behaviors” (Pavlou and Fygenson, 2006, p. 117), Kautonen et al. (2013), employing a longitudinal

! To keep the illustration comprehensible, we have not depicted the direct effects of external orientation and information ex-
change on individual entrepreneurial intention and perceived behavioral control. This also applies to Figure 2.
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empirical investigation, have proven the theory’s significant ability to predict the entrepreneurial behav-
ior of individuals (Kautonen et al., 2013).

Knowledge Gathering Entrepreneurial Behavior
e e e e e e e e e - —————— Ll e e e e e 8l
I [N I
I [N I
I [N I
! . Hia+ I Ha+ Individual Hla+ !
[} ‘ ExfermallOzientation F _____ : [N : ’( Entrepreneurial Intention }
1 i — — [N * |
| :_ . IT ng::i:;pme -r|_ .: Hic+ E Innovation Behavior ‘ |
: : : ! :_ _ Perceived Behavioral :
‘ Information Exchange k “““ | Control Hib+
] b+ I HXb+ ]
| e e e e e e e e e e e e e e e e o2 2 e e e e e e e e e e e e e e e e o2 2 |
Control variables
age, gender, management, working
experience, company size
Figure 1. Research model.

In this study, we want to focus on how the factors that influence entrepreneurial behavior — according
to theory of planned behavior — are impacted by openness and absorptive capacity as perceived by the
individual. Therefore, we abstract from the individual’s subjective norm and attitude against entrepre-
neurial behavior, which, according to theory, only have an indirect effect on the actual behavior (Ajzen,
1991). Following the theory, the innovation behavior of IT professionals should depend on the individ-
ual’s intention toward pursuing business innovations as well as his or her perception of the available
resources and opportunities (Ajzen, 1991). Furthermore, these two influencing factors should be inter-
dependent, as perceived behavioral control influences the individual intention (Ajzen, 1991). Therefore,
we propose the hypotheses below:

Hla: Individual entrepreneurial intention positively influences the innovation behavior.
H1b: Perceived behavioral control positively influences the innovation behavior.
Hlc: Perceived behavioral control positively influences individual entrepreneurial intention.

As mentioned in the theory section, absorptive capacity describes an organization’s ability to leverage
external knowledge. Prior research has hinted that an emphasis on external sources of knowledge might
diminish internal innovativeness (West and Bogers, 2014; Xu et al., 2013). Transferred to our focus, if
an IT unit intensively integrates knowledge from outside the firm, individual employees could be less
motivated to act entrepreneurially because they might feel it unnecessary. Moreover, as stated above, if
resources are restricted, they might perceive that there are not enough resources to foster their own
innovations, due to the activities undertaken to acquire knowledge from external sources,. However, it
is not yet clear whether external engagement in innovation supplants or drives internal innovativeness
(West and Bogers, 2014). One could also argue that, in contrast, external knowledge spurs the individual
innovativeness of IT professionals because it stimulates their creativity, alertness, and opportunity
recognition (Sambamurthy et al., 2003). Moreover, external knowledge and ideas can be perceived as
an essential resource for identifying, e.g., unserved customer demands. Despite the gap in literature on
the relationship of absorptive capacity as an organizational capability and individual behavior (Hotho et
al., 2012), empirical evidence suggests that externally sourced knowledge positively influences individ-
ual innovativeness (Tortoriello, 2006). As absorptive capacity builds upon previously gathered external
knowledge (Lane et al., 2006), a high level of this capability indicates a large stock of externally sourced
knowledge, which in turn might foster individual innovativeness. Therefore, we propose the following
hypotheses:

H2a: IT unit absorptive capacity positively influences individual entrepreneurial intention.

H2b: IT unit absorptive capacity positively influences perceived behavioral control.
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Although we follow Tortoriello (2006) in assuming a positive effect of openness to external sources on
internal innovativeness, prior research has found differentiated results on this matter (e.g., Laursen and
Salter, 2006), hinting that there might be other factors influencing the actual impact. We suggest that
the IT unit’s absorptive capacity influences the relationship between firm openness and information
exchange as well as the entrepreneurial behavior of IT professionals. The same applies to information
exchange with external partners. In doing so, we follow Salter et al. (2014): “Interaction with external
parties to access knowledge may require effort to translate and integrate it, and it may be less immedi-
ately obvious how it fits with the organization’s objectives and expertise” (Salter et al., 2014, p. 82).
Due to the importance of absorptive capacity, we investigate its antecedents as well as its mediating
effects.

Following the four-phase model of open innovation by West and Bogers (2014), absorptive capacity
represents the integration of externally sourced knowledge into the focal firm. This phase is in turn
influenced by the obtaining and interaction phases. To keep our model simple, we operationalized each
phase with one construct: external orientation (Zahra et al., 2004) for the obtaining phase and infor-
mation exchange (Rai et al., 2012) for interaction phase. Concerning the former, prior research has ex-
plained that firms source ideas from the external environment by collaborating with various stakehold-
ers, such as customers, suppliers, competitors, or universities (West and Bogers, 2014). These learning
relationships, according to the process model of Lane et al. (2006), influence the capability of absorptive
capacity. Moreover, due to the path dependency of the product, each outcome of learning from external
sources, i.e., the knowledge gathered, influences absorptive capacity in turn. Concerning information
exchange, Love et al. (2014) maintain that openness to external knowledge sources in innovation pro-
cesses includes reciprocal information processing. The authors demonstrate through their empirical in-
vestigation that these exchange experiences, however, have the potential to not only benefit the innova-
tion process but also create a learning effect on the ability to profit from external linkages for future
innovation processes (Love et al., 2014), thus driving absorptive capacity. Therefore, we propose the
following hypotheses?:

H3a: External orientation positively influences IT unit absorptive capacity.
H3b: Information exchange positively influences IT unit absorptive capacity.

M1: IT unit absorptive capacity at least partially mediates the positive effects of external orien-
tation on individual entrepreneurial intention.

M2: IT unit absorptive capacity at least partially mediates the positive effects of external orien-
tation on perceived behavioral control.

M3: IT unit absorptive capacity at least partially mediates the positive effects of information
exchange on individual entrepreneurial intention.

M4: IT unit absorptive capacity at least partially mediates the positive effects of information
exchange on perceived behavioral control.

3 Research Design and Method

3.1 Data-collection procedure and sample

We started an online survey, conducted in both German and English, in February 2014 to test our re-
search model. The survey in English was developed, and an independent translator translated the Ger-
man version. To establish conceptual consistency, another translator then translated it back to English.
We collaborated with a panel provider that hosted a panel with workers at an IT department in non-IT
firms in the UK and Germany. The initial sample consisted of 526 participants, with 372 completing the

2 To decrease complexity, we have not separately added hypotheses on the direct effects of external orientation and information
exchange on individual entrepreneurial intention and perceived behavioral control as these are already included in M1-M4.
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survey (71%). We had to remove 18 of these because of implausibly short handling times. Table 1
provides the demographics of our sample.

Total Sample n =354 IPercentage
Gender
Male 245 69%
Female 109 B1%
|Age
19-25 43 12,1%
26-35 153 43,2%
36-45 38 24,9%
46-55 50 14,1%
56-65 19 5,4%
66 and over 1 ,3%
Management
Yes 310 88%
No 44 12%
\Working Experience
<2 years 20 6%
3-5 years 53 15%
6-10 years 94 7%
11-15 years 63 18%
16-20 years 46 13%
> 20 years 78 22%
Company size
<50 42 12%
50-99 39 11%
100499 86 R4%
500-999 75 R1%
1.000-2.499 46 13%
2.500-9.999 33 9%
>10.000 33 9%
Table 1. Sample demographics.
3.2 Measurement of constructs

We used standard psychometric scale-development procedures. Our study consists of validated scales
when possible, and we adapted some scales to our research context. In a first step, we evaluated our
scales based on the feedback from practitioners and scholars in the area of corporate entrepreneurship
and motivation research. Following their recommendations, we removed some of the items to ensure
the face and content validity of the scales (Hardesty and Bearden, 2004; Moore and Benbasat, 1991).
To evaluate and enhance our reflective measures, we also conducted two pilot studies (n = 23). After
the second study, the reliability of scales suggested that our survey was ready for a larger study (Brown
and Venkatesh, 2005). All items were evaluated using a seven-point Likert scale with the anchors
“strongly disagree” (1) and “strongly agree” (7). The psychometric properties and final items are pre-
sented in Table 2.

Construct (Source) Items Factor
Loading

Perceived Behavioral Control If I wanted to, I would be able to develop innovative business ideas. .880***

(Bamberg, 1999) I have the necessary abilities to develop innovative business ideas. B85H**
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Developing innovative business ideas is easy to me. .860***
IT Unit Absorptive Capacity Identify and acquire internal (e.g., within the department) and external (e.g., market) .862%**
(Pavlou and El Sawy, 2006) knowledge.
Developing new knowledge or insights that have the potential to influence new prod- 874%**
ucts or services development.
Effective routines to identify, value, and assimilate new information and knowledge. 830%**
Transforming existing information into new knowledge. .840%***
Exploitation of internal and external information and knowledge into our applications. 193 %**
Information Exchange Our IT-service provider and we provide each other with sufficient information to per- BT
(Rai et al., 2012) form the process.
Our IT-service provider and we successfully exchange information with each other. 2w
Our IT-service provider and we communicate well with each other and discuss at eye 84k
level.
Indiyidual Entrepreneurial In- If I identify a new business opportunity, I would promote and champion my idea to co- 795%x*
tention workers and superiors.
(de Jong, 2011) If I had an idea for innovations, I would try to assess its long-term opportunities and 837
threats for the company.
I have always wanted to implement innovations by myself. 73R
If I had the opportunity, I would like to develop a product or service on my own (or in a 44
team).
Iintend to develop innovative ideas in the company’s core business and implement B08***
them within the company in the future.
I think that in the future I will develop innovative ideas in the company’s core business B4R
and implement them within the company more often.
External Orientation My firm tracks changes in its markets on a regular basis. 860%**
(Zahra et al., 2004) My firm values working with key customers and learning from them. B70%*
My firm values working with key suppliers and learning from them. 863%H*
My firm values learning from the actions of its competitors. 89
Innovation Behavior To which extent do you contribute to new product development in the organization 839%**
(Amo and Kolvereid, 2005) where you are employed?
To which extent do you contribute to the development of new product-market combina- 86HH*

tions in the organization where you are employed?

To which extent do you contribute to development projects in the organization where 82Tk
you are employed?

To which extent do you contribute to the development of new venture ideas in the or- 80*
ganization where you are employed?

To which extent do you contribute to the development of new markets for the organiza- | -839***
tion where you are employed?

Note: * p <.05; ** p <.01; *** p <.001;
Table 2. Scale.

4 Analysis and Results

We used structural equation modeling to validate our research model, employing SmartPLS version
2.0.M3 (Ringle et al., 2005) to apply a component-based partial least squares (PLS) regression. In a first
step, we assessed the psychometric properties of the measurement model; afterward we verified our
hypotheses using the structural model, following the two-stage procedure by Anderson and Gerbing
(1988).

4.1 Assessment of measurement model

Conducting reliability and validity tests according to the guidelines of Gefen and Straub (2005), we
assessed our reflective variables. Following Chin (1998), we set the recommended threshold to .707.
Table 2 reveals that all but one of our reflective items loaded significantly on their constructs with values
higher than the required .707, and none of our items loaded on the construct below the cutoff of .50.
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Furthermore, we set the threshold of composite reliability (CR) to the recommended .70 (Gefen and
Straub, 2005); all of our constructs exceeded this threshold (see Table 3). The indicator and construct
reliability could be tested in a positive way. We assessed convergence validity by examining the con-
structs’ average variances (AVE). Following Bhattacherjee and Premkumar (2004), we set the threshold
to .50; each construct was above it. As a final step, we applied the discriminant validity using the crite-
rion of Fornell and Larcker (1981): Discriminant validity is established when any squared correlation
between any two items is lower than the corresponding AVE. The independent and dependent variables
came from the same respondent. To test for common method bias we performed the marker variable test
(Lindell and Whitney, 2001) and Harman’s single-factor test (Podsakoff et al., 2003). Both tests indicate
that there is no common method bias that could threaten our study’s validity.

Construct Range | Mean (STD) | CR | AVE CA INB IEI PBC ITAC EXO INE
INB 1-7 5.16(1.24) |93 73 91 .85

IEI 1-7 5.33(1.21) |91 |62 87 59 79

PBC 1-7 527(1.12) |91 |77 85 .63 55 .87

ITAC 1-7 543(1.06) |92 |71 .90 .65 67 72 84

EXO 1-7 538(1L17) |93 |76 |.90 .60 61 .65 1 .87

INE 1-7 537(1.24) |91 |78 .86 52 .60 55 .62 .62 .88

Note: STD = standard deviation; CR = composite reliability; AVE = average variance extracted; CA = Cronbach’s alpha; INB = innovation
behavior; IEI = individual entrepreneurial intention; PBC = perceived behavioral control; ITAC = IT unit absorptive capacity; EXO =
external orientation; INE = information exchange; bold diagonal elements represent the square root of AVE.

Table 3. Construct correlations.

4.2 Testing the structural model

As pointed out earlier, we used structural equation modeling (PLS) to validate our research model. We
applied bootstrapping with a sample of 3,000 to test the significance of the path coefficients. Our model
supports the hypothesized positive effects of individual entrepreneurial intention and perceived behav-
ioral control (H1a, H1b) on innovation behavior (see Figure 2°). We also found support for the direct
effect of IT unit absorptive capacity on individual entrepreneurial intention and perceived behavioral
control (H2a, H2b). Our model could also validate the relationship and significant influence of external
orientation and information exchange on the IT unit absorptive capacity.

Hypotheses Hla (B =.314, p>.001) and H1b ( = .424, p > .001) were confirmed by the model estima-
tions. Therefore, we can state that individual entrepreneurial intention and perceived behavioral control
positively influence the innovation behavior of IT department employees. Hypothesis Hlc (B =.352, p
> .001) is also statistically supported by our model. Hence, we state that perceived behavioral control
positively influences individual entrepreneurial intention. The influence of IT unit absorptive capacity
on individual entrepreneurial intention was tested to be significant, supporting H2a (p = .415, p >.001),
as was the positive influence on perceived behavioral control, backing H2b (f = .720, p > .001). The
statistically significant influence of external orientation and information exchange is also supported by

3 The coefficients for the direct effects of external orientation and information exchange on individual entrepreneurial intention
and perceived behavioral control as well as the mediating effects of IT unit absorptive capacity are presented in Table 4 and
were left out of Figure 2 to increase the comprehensibility and reduce the complexity of the figure.
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our data. Therefore, we state that external information, H3a (B =.536, p > .001), as well as information
exchange, H3b ( =.289, p > .001), positively influence IT absorptive capacity.

Knowledge Gathering Entrepreneurial Behavior
e e il L e T ]
I 1 I
I 1 I
| | | H2a: 415% |
| —— H3a 536%%* 1 TPl Hla: 314%%* |
[} ‘ ExfermallQziendatm - -T=- -: [N : + Entrepreneurial Intention }
1 1 — - [N * 1
IT Unit Absorptive _ . o] —m =
[ :— -—> Capacity |‘|’| ': Hlc: 352%* : Innovation Behavior :
: : h :_ __ Perceived Behavioral \
‘ Information Exchange " ‘‘‘‘ h Control Hilb: 424%#*
I H3b: 289%%* 1 o - I
e o e e e e o e e e e o I R I
x5 = 0,001 Control variables
**p=001 age, gender, management, working
*p<0.05 experience, company size
ns.p=0.05
Figure 2. Results.
4.3 Mediation analyses

As also tested our model for the hypothesized mediating effect of IT absorptive capacity. To this end,
we followed the procedures of Baron and Kenny (1986), which require the fulfillment of three condi-
tions. To verify the mediating effect, the first condition is that the independent variable (IV) must ac-
count for variations in the dependent variable (path c). As a second condition, the variation in the medi-
ator to the dependent variable (path b) must be significant. The final condition is that there must be
significant variation in the IV to the mediator (path b). If all three conditions are met and there is a
smaller effect of the IV on the dependent variable while checking for the mediation (path c¢’) compared
to path c, there is mediation present. To determine whether this mediation is partial or full, we must
establish whether path ¢’ is insignificant; we will have a full mediation if path ¢’ is statistically insignif-
icant and otherwise a partial mediation (Baron and Kenny, 1986). To test the significance of the media-
tion, we performed the Sobel test (Sobel, 1982), checking the indirect effects to assess whether inserting
the mediator into the model decreases the [V’s effect. We present our results in 7able 4. Finally, we
verified the strength and significance of the indirect effect, following Preacher and Hayes (2004), by
bootstrapping the indirect path. All results verify our findings, with p <.001 for the indirect effect of
the mediation analysis.

Model 11 Model I Sobel’s Test L.
Hypotheses v DV MV Mediation
a b c’ c Z
Ml EXO IEI ITAC | .714%** 476%** 272%%* 612%** 6.329 *** Partial
M2 EXO PBC |ITAC |.714%** 528k 269%** .646%** 4.197 *** Partial
M3 INE IEI ITAC | .621%** 5543 189%** S36%** 6.746 *** Partial
M4 INE PBC |ITAC |.621%** 61 2%** 1743 S5THHE 2.418 *** Partial
Note: IV = independent variable; DV= dependent variable; Model I: without controlling for the mediator (EI); Model II: with controlling
for the mediator; Path a: IV -> mediator; Path b: mediator -> DV; Paths c and ¢’: IV-> DV, * p <.05; ** p < .01; *** p <.001.

Table 4. Mediation analyses.

5 Discussion and Implications

Due to the increasing penetration of IT into everyday life (Yoo, 2010), the role of IT in businesses is
changing. When businesses innovate their products, services, or business models, they must deal more
and more with IT, no matter the industry to which they belong (Nambisan, 2013). To meet this challenge,
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IT departments and their employees must therefore contribute to business innovations. However, the
innovation ecosystem has recently been reported to be changing. The emergence of digital eco-systems
and platforms creates an innovation climate in which collaboration and co-creation with various external
partners and customers — openness — is necessary (El Sawy and Pereira, 2013). This use of external
innovation sources, however, has been attributed as having the potential to hinder internal innovative-
ness. Such a development is extremely dangerous; in times when IT innovations have become a differ-
ential factor in competition, it is necessary for firms to keep or develop internal IT-innovation compe-
tence to avoid being disrupted from the market. Furthermore, in digital ecosystems, collaboration part-
ners are often also competitors (Henningsson and Hedman, 2014). Sole reliance on the innovative power
of external partners is therefore a risky endeavor.

In this paper, we conducted a survey with 354 employees of IT departments in non-IT firms to investi-
gate how openness toward the external environment and the absorptive capacity of the IT unit, both as
perceived by the individual, influence the innovativeness of IT professionals. Our findings indicate that
openness toward the external environment, i.e., customers, suppliers, competitors, and reciprocal infor-
mation exchange with partners, has a positive and significant influence on the IT unit’s absorptive ca-
pacity. This is in line with prior research on the antecedents of absorptive capacity (Lane et al., 2006).
Bidirectional learning from external sources increases not only the knowledge stock but also the capa-
bility to transform the external knowledge for the firm’s own commercial purposes. As the mediation
analysis (see Table 4) indicates, information exchange and the external orientation are partially mediated
by the IT unit’s absorptive capacity. This hints at the particular importance of absorptive capacity when
dealing with external sources in the innovation process. While in general open innovation has been
found to have positive effects on innovation outcomes in recent works (e.g., Davey et al., 2010), its
impact on internal innovativeness was rather unclear in prior literature (e.g., Laursen and Salter, 2006).
Our findings indicate, in line with Chesbrough (2003), that the external knowledge accessed by openness
fosters innovations from internal departments and employees. The more developed a department’s ab-
sorptive capacity is, the more this seems to be true for the respective department — IT in our case. The
mediating effect indicates that access to external knowledge is just one part of the story. Particularly
when this knowledge comes from diverse and distant sources and is thus fundamentally different — as is
increasingly the case for digital innovations (Yoo et al., 2012) — the ability to integrate, translate, and
learn from it becomes essential to profiting from open innovation (Salter et al., 2014). Absorptive ca-
pacity by itself was found to positively influence both individual entrepreneurial intention as well as
perceived behavioral control. Hence, IT professionals are motivated to act in an entrepreneurial way and
feel an increased ability to do so if there is a high level of absorptive capacity in the IT department. This
might be explained as follows: Entrepreneurial behavior of employees is a creative process whereby
knowledge from external sources must be integrated with the individual’s creative ideas to actually in-
duce business innovations (Lane et al., 2006; Sambamurthy et al., 2003). The openness of the organiza-
tion increases the knowledge inflow, which in turn is amplified or receives an “added value” through
absorptive capacity. When this valuable and enhanced knowledge reaches the employee, he or she feels
empowered to act in an entrepreneurial way because his perception of market opportunities is increased.
Consequently, the employee might sense increased prospects for acting entrepreneurially and an en-
hanced probability of being successful with it. As suggested by prior literature (Ajzen, 1991), we found
individual intention and perceived behavioral control to positively influence actual individual behavior.
Our findings also support the positive influence of perceived behavioral control on the individual’s in-
tention. Nevertheless, our findings indicate that there could be additional factors to consider when it
comes to entrepreneurial behavior, such as the incentives a firm employs to motivate IT entrepreneurial
behavior (see Kruep et al., 2014).

In sum, we can negate a negative impact of external orientation on internal innovativeness (West and
Bogers, 2014) — at least for our context. On the contrary, external information and knowledge seem to
fuel the innovativeness of the employees or “feed the internal innovation machine”, especially if the IT
unit has developed a high level of absorptive capacity. Thus, we provide more clarity to the relationship
between external and internal sources of innovation. Moreover, our study has important implications for
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the information systems research community. We are among the first to investigate the influence of firm
openness on internal IT innovations. As described in the background section, openness will be an es-
sential part of future digital innovation ecosystems. However, as prior research has revealed, this aspect
may also have negative consequences on internal innovativeness. With our research we reveal an im-
portant contingency when it comes to profiting from openness: the absorptive capacity of the IT depart-
ment. However, future research should also investigate the influence of other organizational and indi-
vidual factors on the ability to bridge the gap between external and internal innovation. Furthermore,
the impact of different approaches to digital business strategy (Bharadwaj et al., 2013) on the innovation
activities of IT departments is of particular interest.

Our study has also implications for practitioners. If business managers want to spur IT innovations,
opening up the innovation channel is a good idea. They should support interaction with diverse stake-
holders. Moreover, they should support reciprocal information exchange. However, the aim of openness
should always be to benefit internal innovativeness because it is the source of future profits. Therefore,
it is not enough to just be open; to achieve the best possible effects on the innovativeness of IT depart-
ments and their employees, they should foster the department’s absorptive capacity.

6 Limitations

This paper provides insights into the importance of external knowledge within the firm’s internal inno-
vation process. However, we must mention some limitations. First, the study was conducted in Western
Europe. Therefore, cultural impacts from other regions are not considered in this study. As pointed out
by prior research (e.g., Lee and Peterson, 2000), regional and cultural factors (e.g., power distance,
uncertainty avoidance) influence entrepreneurial orientation. Moreover, the sample includes a large pro-
portion of respondents in the age range of 26 to 45. These sample characteristics may reduce the gener-
alizability of our findings. To address this limitation, further research should validate our findings in
other cultural areas and with a sample balanced across all ages. We further encourage researchers to find
moderating effects on the knowledge-gathering process, thus extending our model. Here, especially in
innovation contexts, the role of cross-functional integration mechanisms (e.g., Jansen et al., 2005)
should be further investigated, which would help practitioners support their employees in this area. Sec-
ond, as prior literature suggests (e.g., West and Bogers, 2014), there would have been several other
possibilities for the operationalization of the obtaining and interaction phases of open innovation. As
described above, we chose one specific construct for each phase to keep the model simple. Here, future
research could investigate the influence of other constructs and thus test the reliability of our findings.

7 Conclusion

In the future, if businesses innovate, I'T will play a substantial role. Furthermore, innovating with IT will
most likely imply opening up the innovation channel and collaborating with various kinds of external
partners as digital platforms and ecosystems arise. According to prior research, emphasizing external
innovation collaboration bears the risk of inhibiting internal innovations. Business managers are thus
confronted with a dilemma: On the one hand, they must collaborate with external partners on IT inno-
vations; on the other hand, they need to build the entrepreneurial role of their IT departments and their
respective employees. Therefore, the question arises of how the focus on external innovation sources
and the emphasis on the internal innovativeness of IT professionals relate to each other. With our em-
pirical analysis, we provide evidence that openness fosters the entrepreneurial behavior of IT workers.
However, this impact is amplified by the absorptive capacity of the IT unit. With this capability, valuable
external knowledge can be integrated, thus driving both IS professionals’ motivation to act entrepre-
neurially and their perceived ability to do so. Our study therefore implies that managers should support
openness to gather external knowledge from various sources and foster the absorptive capacity of the
respective IT unit to be best prepared for future challenges in IT innovation.
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