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ABSTRACT

Although there is a considerable literature abche factors that affect the innovation procesdgliis
known concerning the factors that affect the ITowation process. Thus, this exploratory study
drawns upon theories such as: Woodman’s model, Barglself-efficacy theory, the goal orientation
theory, Vroom’s expectancy theory and the theotgyfg to propose an integrative understanding of
the factors that influence the IT innovation praceEheoretical predictions were empirically tested
via a field study of 88 potential innovators. Ré&sydrovide strong support for the research model.
Theoretical implications for IT innovation procagsearch are discussed.

Keywords. information technology innovation, creativity, i@ology self-efficacy, goal orientation
theory, learning goal orientation, execution godkatation and theory of trying.

INTRODUCTION

During the last decades the markets and econorfgasie rules” have changed dramatically. Faced
with the traditional factors of production, elenerduch as information, knowledge and new
technologies have gained importance and have bettmrmmain pillars of the business fabric. That is
why technological innovation has become an aregr@fing interest in the research field and one of
the most critical management disciplines.

Despite the importance of understanding the elesnant engines that influence the IT innovation
process and the extensive literature devoted sdofigld, there is not a consensus about the faetoals
mechanisms influencing the process. In other watitisre is not a consensus about the effective
influence of internal factors such as creativityhgfa and Thatcher, 2005; Woodman et al., 1993),
goal orientation (Dweck and Reppucci, 1973) andhrietogy self-efficacy (Bandura, 1977; Friend,
1982); the influence of organizational factors sashmanagement practices (Woodman et al., 1993;
Amabile, 1988), work environment (Woodman et a@93; Gundry et al.,1994), innovation culture
(Ekvall and Tangerberg-Anderson, 1986; Ekvall, )98@d technological culture (Bijker, 2006), as
well as the impact of the expectations about ggtin expected result (Vroom, 1964). Thus, the
objective of this research will be to define andpeioally test a theoretically grounded model of
factors influencing the IT innovation process. Sipedally this study examines the following research
question: What are the factors influencing IT inathon process?

This paper is structured into six sections inclgdthis introduction section. The second section
concerns the theoretical background and framewbhlk. third section, presents the model we have
developed for the IT innovation process. We theesent our research methodology, instrument
development, data collection and data analysis fifthesection shows the research results, andljina
the last section includes the implications for tlyeand practice, the limitation and avenues fourfeit
research.



THEORETICAL BACKGROUND AND FRAMEWORK

In this section we will introduce the IT innovationncept and the reason why it has become a tritica
function and a basic capability in organizationfteAwards we will explain the different theories we
have used to define our model, as well as the dersions through which we have selected these
theories for our research.

Through trying to innovate, individuals identifycaessful applications of IT that may optimize task
performance or organizational processes Continudbrihation Technology innovation (i.e.
converting technology use into innovative processesl applications) is essential for swift
organizational responses to changing environmemiadds (Ahuja and Thatcher, 2005). That is why
IT innovation has become a critical area of inteiresecent research.

For the definition of our model, first we have indeéd Woodman's model, a clear referent in thisl fiel
(Ahuja and Thatcher, 2005), because its framewndorporates the two lenses that according to
research should be considered to understand ttedaofluencing the innovation process: individual
and organization. Second, we have chosen Bandthatmy because self-efficacy has become a
recognized influencer on computer-related behayiamd Bandura a clear authority in this field
(Biglan, 1987). Third, we have included the goatwration theory, a contemporary line of research,
due to its relevant contributions in the field afhlaviour at the workplace (Dweck and Reppucci,
1973). Fourth, as we have already included in oadehsome of the factors integrated under the
available and mostly-used motivation theories, amtipular the impact of self-efficacy and work-
environment, we have incorporated Vroom’s expegtaheory to reflect three additional elements
that might influence the process: utility/valencestrumentality and expectations. Finally, bearimg
mind that an individual controls his or her will do something, not the end result, we have included

the theory of tryingTable 1 shows our theoretical background - the theories used to create our
research model.

Factor/Variable Publications and Articles
Creativity (Woodmansmodel) Woodman et al., 1998yja and Thatcher, 2005
Tech. Self-Efficacy (Bandura's Theory Bandura (A87Ad 1997)
Learning G. O. (Goal Orientation Theory) Dweck &eppucci, 1973; VandeWalle, 2001
Execution G. O. (Goal Orientation Theory) Dweck &®ppucci, 1973; VandeWalle, 2001
Management Practices Woodmans model) Woodman, di9813; Amabile, 1988
Work Environment (Woodmans model Woodman et 893t Ahuja and Thatcher, 2005
Innovation Culture (Woodmans model) Ekvall and Tenhgrg-Anderson, 1986; Ekvall, 1997
Technological Culture (Woodmans model) La RoveBs)6t Bijker, 2006
Utility/Valence (Vroom’s Exp. Theory) Vroom, 1964ewin, 1935; Tolman, 1932; Atkinson, 1964
Instrumentality (Vroom’s Exp. Theory) Vroom, 1984Iman, 1932; Atkinson, 1964
Expectations (Vroom’s Exp. Theory) Vroom, 1964;iah, 1932; Atkinson, 1964; Nasri, 2012
IT Innovation (Theory of Trying) Bagozzi and Warshd 990; Ahuja and Thatcher, 2005

Table 1.Theoretical Background
Woodman’s Model

The extensive literature devoted to innovation aede at the workplace suggests two relevant lenses
for studying the attitude towards innovation: iridivals and organization (Ahuja and Thatcher, 2005).
Regarding the first element, research points toethistence of a critical factor in the nature oftea



individual -creativity- an element influencing thenovative capacity and the motivation towards
innovation in all fields.

With respect to the elements that influence theeligament of the creative potential of professionals
at the workplace, the model proposed by Woodmaal.e{1993) is considered a comprehensive
foundation. Woodman et al. (1993) suggest thafdahewing organizational factors further influence

innovation in organizations: management practicesppany motivation to innovate and available
resources.

Bandura’s Theory

On the other hand, researchers point out the necdescomplement these lenses with elements
reflecting individual perceptions of these techgats (Friend, 1982). In this sense, they include th
self-efficacy concept, which we will consider thgbuBandura’s theory, a clear and recognized
authority in this field. For Bandura (1977 and 19%elf-efficacy is the perception each individhab

of his or her own capacities, a factor that infleces actions directed to goals. This theory does not
refer to the individual’s resources, but to periogst about what he or she can do with them. In
Bandura’s words, self-efficacy is defined as “tlviction that one can successfully execute the
behaviour required to produce the outcomes” (Baadl®77).

Self-efficacy is a concept that explains behaviouterms of cognitive constructs that explicitly
deemphasizes the role of environment in determibftaviour. Bandura’'s theory, as remembered by
Biglan (1987) has been applied to multiple aspettauman behaviour such as phobias, smoking
cessation, smoking prevention, social skills, angtic skills, depression and pain tolerance.

Goal Orientation Theory

Additionally, more recent research into individulakhaviour at the workplace, and a lot of
accumulated evidence, make necessary the introductinew factors to close the model. That is why
we include goal orientation theory. The role angbait of goal orientation is a contemporary line of
research, with relevant contributions in the fieidbehaviour at the workplace. This theory was
formulated by Dweck and Reppucci (1973) and emgkeasthe influence of behavioural goals at
work. They argued that individuals have goal oaéons, understood as “personal goal preferences in
achievement situations”. These goals can be dedsf learning and execution goals.

Learning and performance goal orientations refediti@rent patterns of how individuals understand
and react to achievement situations. It is impartanhighlight that these are not two different
positions. Quite the contrary, recent researchtiposi both orientations as different dimensions,
existing at the same time - a tendency that weasldpt in this investigation.

Vroom’s Expectancy Theory

Motivation is the key factor influencing humanswork better. Understanding and having knowledge
about motivation theories can help to create avattinal atmosphere ad application of these theorie
can result in achieving higher productivity (Hass205). In other words, motivation is an engine
that, given determined organizational and intenteracteristics will move the person to act and to
attempt to innovate.

In this sense, there are many different traditioieories and views to explain what motivates
individuals at the workplace. In fact, in the laktcades, motivation has been a highly important
variable, as reflected in the fact that most ofdwedur models implicitly or explicitly incorporate
theory of motivation (Maerh and Meyer, 1997) arglaaesult, new theories have been developed and
published. However, as we have already includedesomthe elements considered under those
motivation theories in our model, in particular ihgact of self-efficacy and work-environment, we



will incorporate Vroom’s expectancy theory to expléhe motivation of an individual towards
innovation. Besides, expectancy theory is the rgeseral theory of motivation (Nasri, 2012).

Vroom’s expectancy theory (1964) suggests thatvaddin to do something, in our case innovate, is
determined not only by external and internal charéstics, but also by the individual’s expectation
that his effort will be recompensed, as well aghmy perceived valence or utility of the result loé t
action. In other words motivation to do somethiagletermined by expectancy - understood as the
conviction that the effort will bring the expectegsult. In our model this means that the effort to
innovate will bring an innovation. Secondly, itdstermined by the valence or utility element, adac
referring to the subjective value attributed to tiesult of an action. Finally, the model includes
instrumentality, which refers to the relationshigtveeen the expected result and its performance. In
this sense, the greater the result the betteratHermance, so he will be more motivated.

Theory of Trying

Equally, we will make use of the theory of tryingfied by Bagozzi and Warshaw (1990). This
theory expands two previous models usually refexénn this field: the theory of planned behaviour
(Ajzen, 1985) and the theory of goal pursuit (Bagoand Edwards, 1998). Further, the theory
highlights the relevance of analysing the goaldetision makers as well as their psychological
responses to those goals in the prediction of tHue@ance of computers (Bagozzi and Warshaw,
1990). According to this theory, intentions reflecstate of mind that moves the individual to take
action as opposed to trying, which reflects actierwell as some parts of actual behaviour (Ahugh an
Thatcher, 2005). This theory concentrates on thatahestate that moves an individual to execute
actions, arguing that an individual can controhis or her own will to do something, not the end
result. At this stage we will understand the attertgpinnovate as the concept representing the
individual’s trying to innovate, no matter what tlesults of his actions are.

RESEARCH MODEL

Developing a model for the IT innovation processqma challenge. To identify those elements that
influence the process we used the following prooed&irst, we considered as our basis that the
extensive literature devoted to innovation reseatde workplace suggests two relevant focuses for
studying the individuals™ attitude towards innowatiindividuals and organization. Then, based on a
review of available studies on the environmentakdes that influence the innovation process we
selected Woodman's theory (1993) and incorporatedet external factors to our construct:
management practices, work environment and innovatulture. Second, due to the special impact of
new technologies on innovation culture and the it of new competitive advantages, we
incorporated the technological culture as an aolthti element in our model. Regarding internal
characteristics, and according to the literaturthis field, we incorporated creativity in our ctnst.
Additionally, according to recent studies in beloaviresearch we incorporated the Bandura's self-
efficacy concept and the goal orientation theoryuddly, to reflect the engine that moves individual
to try to innovate, we incorporate the expectatitm=ory and its three constructs: utility/valence,
instrumentality and expectations.

In other words, Figure 1 shows the proposed thisatehodel that we have examined in our study.

The model includes three sets of variables, aliteel to the dependent variable, trying to innovate
with IT. These include (1) internal factors (i.ergeativity, technology self-efficacy, learning goal
orientation and execute goal orientation); (2) aig@tional factors (i.e., management practices kwor
environment, innovation culture, technological worg); (3) and motivational factors (i.e.,
utility/valence, instrumentality, expectations).



INTERNAL ORGANIZATIONAL MOTIVATIONAL ATTITUDE

FACTORES FACTORES FACTORS TOWARDS
INNOVATION
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- - Utility/Valence
Technology Self- Work-
Efficacy Environment .
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Orientation
Expectations
Execution Goal Technological
Orientation Culture
Figure 1. The Proposed Theoretical Model.

RESEARCH METHODOLOGY

The current study was conducted at an internatiamasiness school in Spain. Electronic
questionnaires were used to collect the data.

Instrument Development

Likert-type items measured the constructs. The teqpresaire was constructed based largely on
existing measures that were identified as suitébtethis study, once properly adapted to the IT
innovation context. Additionally the questionnaimas also validated using a testing sample and
interviews to 10 individuals. Thus, creativity hlasen assessed using three items adapted from the
Creativity Survey 2009 by Innovation Tools. Selfiedicy has been measured using three items
adapted from Venkatesh et al. (2000). Learning go@ntation and execution goal orientation have
been assessed using eight items adapted from Vaalte{®001). Management practices, innovation
culture and technological culture have been medsuseng three items in each case, items adapted
from Blazquez Garcia-lbarrola (2009). Work-envir@mh has been assessed adapting three items
from different resources: Martinez Guillen (2003)larchant (2005) and Ahuja and Thatcher
(2005).The expectations theory items have beersssdeausing six items adapted from Smith et al.
(2008). Finally, the individuals™ attitude towartgehnological innovation has been measured using an
adapted item from Ahuja and Thatcher (2005).

Data Collection

The research has been carried out with a survegngio students from management programs in a
Spanish business school, which is highly rankeeriattionally. This business school was selected due
to its high positions in the official rankings abecause the students represent a valuable multiault
ecosystem. Besides, we consider that these stuaertite being experienced enough to take the pulse
of the innovation process in a clear and accuraig, Wlo not, by and large, occupy management
positions that might bias their perception of thiscess, considered to be one of the main pillars o
economy and business.



Different researchers such as Sears (1986) or Aangh Thatcher (2005) suggest that the use of
students is a valid tool in the investigation oEpbmena not crystallized in time, for instance néve

in the sociology or politics. That is why reseamshargue that the use of students with certain work
experience can support investigations like ourggrimig the advantage of limiting the number of
potential statistical confusion variables, in otlards, the external factors producing bias between
the dependant and the independent variables (dnshKuhn 2001). The survey was sent through a
personalised e-mail. The survey tool forced indraid to complete the whole questionnaire and to
select a single choice, so all the answers coulddmsidered useable cases. As a result, we have
worked with a sample of 88 answers for the exeoutifcthe research.

Data Analysis

Since the emphasis is on explaining the variandaéradeveloping casual relationships, the fieldigtu
methodology is used and a subsequent statistiedysis is performed. After a preliminary analysis o
the results, we determined that item responses maraormally distributed. Because the behavioural
and organizational variables do not necessarilpioh normal distribution, non-parametric statistic
methods are considered more robust and approgfiaeemhain, 2004). Following these results, and
working with qualitative variables measured usihg tikert scale, we performed the statistical
analysis using the Kendall’s tau-b non-parametsicetation coefficient in order to show the relatio
between the independent and dependent variablesel@@n testing is performed using Kendall's
tau-b in order to identify the independent variablehich are correlated with the IT innovation
process. In other words, this multiple linear regren analysis is performed to identify factors athi
predict the IT dependent variable.

RESULTS

The total sample of the research is composed byc&®s. Using Kendall's tau-b correlation
coefficient, commonly referred to as Kendall's (@au coefficient, Table 2 and Table 3 report the
association among the internal, organizational arativational factors and the attitude towards
innovation. Tau-b statistic, unlike tau-a, makepisithents for ties and is suitable for square table
The coefficient values of tau-b range from -1 (106&gative association) to +1 (100% positive
association). A coefficient value of zero indicates absence of relationship.

FACTOR Correlation Coefficient Significance
Creativity 0.305 0
Technology Self-Efficacy 0.095 0.260
Learning Goal Orientation 0.166 0.051
Execution Goal Orientation -0.033 0.697
Management Practices 0.298 0
Work-Environment 0.032 0.712
Innovation Culture 0.252 0.003
Technological Culture 0.198 0.019
Utility/Valence 0.186 0.038
Instrumentality 0.102 0.257
Expectations 0.245 0.006

Significance acceptance value: 0.05

Table 2.Kendall’s tau-b correlations.



FACTOR TOTAL

Creativity **

Technology Self-Efficacy -

Learning Goal Orientation -

Execution Goal Orientation -

Management Practices **

Work-Environment -

Innovation Culture **
Technological Culture *
Utility/Valence *

Instrumentality -

Expectations **

*= Very Low Correlation, **=Low Correlation
Table 3.Interpretation of Kendall correlation retsul

For the total sample, the following factors showignificant correlation coefficient value of at $a
.200 (low correlation): creativity (.305), managerngractices (.298), innovation culture (.252) and
expectations (.245). On the other hand, technadbgialture and utility/valence show a very low
correlation coefficient value (0.199 or less). Begrin mind the complexity of the model and the
number of possible influencers, we consider vewy ¢orrelation values to be relevant enough for the
incorporation of both factors in the IT innovatiorodel. However, according to our results, there is
not an associated impact for the following factdexhnological culture, learning goal orientation,
execution goal orientation, work environment andtriimentality. These results suggest that
additional research should be carried out in thliklf As a result, we can represent graphically the
factors affecting the innovation process using tesfinologies as follows:

INTEENAL ORGANIZATIONAL MOTIVATIONAL ATTITUDE
FACTORS FACTORS FACTORS TOWAERDS
INNOVATION

m————

I | Management I [
“* | oy | TP 0189

Trving to innovate

N (0.309) | |

8 oy | 049 |
............................... i —— — — — wews| Ve Low Cassla
Technological 3 ¢ b j
Culture (0.198)

Figure 2.Factors influencing the IT innovation pess.



DISCUSSION AND IMPLICATIONS

There are significant findings from this study.gEiwith respect to individual factors, our findingre
consistent with, and support, Woodman’s theory §,.98hich argues that an individual’s innovation
potential is highly influenced by his or her owreativity. Similar suggestions have been made by
authors like Amabile (1988) or Romer (1993). Equallvith respect to organizational factors,
regarding management practices and innovation reyltour findings are also consistent with, and
support, Woodman'’s theory (1993), as well as domions of authors such as Amabile (1988), ligen
and Hollenbeck (2005) or Ahuja and Thatcher (208&8)garding technological culture, our research
supports contributions of authors like Bijker (2D®&o considers this element a critical factorhip t
innovation process. On the other hand, with resfmeatotivational factors, regarding utility/valence
our study confirms recent research that has artwddhe subjective value attributed to the restilt
an action clearly influences the attitude and peroce of employees at work, where the innovation
process should be included (Vroom, 1964; Lewin,5)93dditionally, according to our research,
expectations show a clear correlation that suppdrtsom’s theory (1964) about the impact of
motivation on the performance and the attituderopleyees at work, as well as additional existing
literature around this field (Tolman, 1932; Atkims©964).

However, according to our research, the followiagtdérs: technology self-efficacy, learning goal
orientation, execution goal orientation, work-eomiment and instrumentality do not have any
correlation with the attitude towards the IT inntea process.

First, regarding individual factors, our result® arot consistent with Bandura’s theory (1977 and
1997) about the influence of technology self-efficaln this sense, our research does not support
contributions of additional authors such as Frig€t2B2). In our opinion, the reason might be that ou
study has been executed using students highly Hiifepd. That is why our results suggest that
additional research should be carried out in fieis f

Equally, our results are not consistent with DwgdReppucci’s research (1973), about the influence
of learning and execution goal orientation on tidhiidual’s behaviour at the workplace. The rold an
impact of goal orientation is a contemporary lifieesearch, with relevant contributions in thedief
behaviour at the workplace. However this theoryhhigave no impact on the IT innovation process.
These results suggest the possibility of additiorakarch about these elements and their impact on
the innovation process.

Additionally, our research does not confirm theesatcontributions about the impact of work-
environment on the employees” performance and tbeative process (Gundry et al., 1994).
However, work environment is regarded by many peagl one of the factors that most influences the
development of the creativity of each individualdasubsequently of the organization as a whole. The
reason might its nature’s complexity, given thatpag many others, very different components such
as personal implication, freedom, emotional segusupport received and physical environment,
should be taken into account. In this sense, autditiresearch should be carried out in this field t
confirm the existence of this relationship in tli@nnovation process.

Finally, according to our research, instrumentatiyfes not show a clear correlation with the IT
innovation process. This result suggests the piigsibf including additional motivation theories t
validate and complete the model. In other words, results suggest the requirement of additional
research about this element.

Theoretical Implications

This research offers several implications and dontions to theory. A primary contribution is
combining five important and recognized theoriesetamine factors that move individuals to
innovate using new technologies: Woodman’'s modahdBra’s theory, Vroom’s expectancy theory,
the theory of trying and the goal orientation thedy making use of the extensive literature irsthi



field, and integrating the relevant concepts prelithy these theories, this study has offered a mode
reflecting the factors influencing the process fbe total population.Second, this research has
analysed the influence of technology self-efficaapd the results do not support contributions of
authors such as Friend (1982). This result sugdgkatsadditional research should be carried out in
this field.

Third, this study has analysed the impact of go@ntation theory on the IT innovation process.

However, no relationship has been found betweeletiraing and execution goal orientations and the
IT innovation process. This result suggests theipdigy of additional research about those elerment

and their impact on the IT innovation process. Bguhere is quite extensive literature and researc

about the impact of work environment on the innmraprocess. However, according to our research,
this element has a non-existent relationship witk process. Additional research should be carried
out in this field to confirm the existence of tinidationship.

Finally, with respect to instrumentality, our resusuggest the possibility of including additional
motivation theories to validate and complete thel@hoThose additional theories might include new
factors that could have a relevant influence omptioeess.

Limitations and Future Research Lines

The results of this study should be interpretethercontext of its limitations. First, we have wedk
with what are in our opinion the main existing thies found in the respective available literature
about internal and organizational factors influagcihe innovation process. However there are other
existing theories that have not been included gitren need to limit the model and the research
framework. Those theories might include factord tt@uld have a relevant impact on the process,
which would make it necessary to consider thenuithér research to complete the model. Second,
we have included one of the most important anduaritial theories of motivation, currently being
used in business and innovation research. Howewerconsider that additional motivation theories
could be included.

Third, the research was executed using a survegngio students from a business school, which
according to different researchers is a valid todhe investigation of phenomena not crystallized
time, for instance events in sociology or politiekowever this sample has a particular standard of
living and/or level of studies that might not reggat the behaviour of every employee. Future
research could include more people with a lowedewac level or standard of living. Additionally,
being the objective of the paper to examine thdéuémite of those internal, organizational and
motivational elements that, according to prior egsk in this area, impact this process, we suggest
additional research to develop a global model fgagx all the existing relationships, and the globa
impact on the dependent variable.

Finally, we have to take into account that innawaiis a complex and dynamic process, especially the
technological innovation process, so we have te thk timeframe into account, because the model
might change as a result of the development oinfeemation society.
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