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Abstract. Enormous research has focused on investigating innovation process in organisations but only
a few are devoted to employee innovation process, thus limiting our understanding of how to organise, foster and successfully manage employee innovation in organisation. Drawing from the literature, this study
extends the two-phase model of innovation process comprising creativity and innovation by proposing
a three-phase employee innovation process model that integrates innovation adoption. Using stratified
sampling technique and structured questionnaires, data were collected from 430 middle managers of four
mobile telecommunication companies in Nigeria. Results of the regression and path analyses to test the
hypotheses and model fit support a revised three-phase model of employee innovation process showing
employee creativity has a direct causal effect on employee innovation and employee innovation adoption,
and employee innovation as a direct causal effect on employee innovation adoption. Dispositional factors have stronger causal effects on employee creativity than contextual factors and contextual factors
have stronger causal effects on employee innovation than dispositional factors. Both dispositional and
contextual factors have comparably strong direct causal effects on employee innovation adoption, with
the effects of dispositional factors slightly stronger. By providing evidence in support of a three-phase
innovation process with innovation adoption as a concluding phase of the innovation process, this study
has provided new, empirically based insights into the study of innovation process from employee unit of
analysis. Implications for theory and practice are discussed.
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1 Introduction
Continuous innovation and adoption of innovative business model have been recognised as vital
to both competitive advantage and long-term success of organisations. It is also recognised
that innovation is one of the three top challenges facing organisations in today’s business world.
Without innovation, organisations fail to create the conditions needed for sustainable growth
(Rao, 2016). The foundation of many of the innovations in organisations are the employees who
invent, implement and adopt new technologies and business ideas in their individual work roles
(Korzilius, Bücker and Beerlage, 2017).
The importance of innovation to organisational performance has attracted enormous research to
be focused on innovation process and the antecedent factors in organization. Research has generally established innovation as a two-phase process of creativity (idea generation) and innovation
(idea implementation) (e.g., Anderson et al., 2004; Brennam and Dooley, 2005; Shalley and Gilson, 2004) with different factor implication. However, despite the recognition that adoption of
innovation by individuals and organisations is a critical element of the innovation process leading
to improved production process and operational efficiency, improved quality of products and services, organisational transformation and sustainable innovation, the implied linkage of innovation
adoption to the process of innovation in literature has not been investigated. Isolating adoption
from the innovation process has therefore made the process differentiation incomplete and the
implications of this for theory and innovation management in organisations are enormous.
Besides creativity and innovation, adopting innovation is a critical element of the innovation
process. Integrating adoption should therefore provide a clearer differentiation of the innovation process (Rank et al., 2004) and better understanding of how employee innovation can be
organised, fostered and successfully managed in organisations. Echoing the opinion of Jain
(2010), better understanding of how organisations evolve in meeting the challenges of change
and fulfilling the expectations of internal and external stakeholders requires a more sophisticated
understanding of their innovation process. Consequently, building upon the extant literature
which considers innovation as a two-phase process of creativity and innovation, this study conceptualises, tests and clarifies a three-phase model that integrates innovation adoption as the
concluding phase of the innovation process and distinguishes among the antecedent factors of
the different phases.

2 Literature, Hypotheses and Model Specification
2.1 Employee Innovation
Plessis (2007) views innovation as the creation of new knowledge and ideas to facilitate new
business outcomes, aimed at improving internal business processes and structures and to create
market driven products and services. Walker (2006) defines innovation as a process through which
new ideas, objects, and practices are created, developed or reinvented and which are new and
novel to the unit of adoption. According to Baregheh et al., (2009), innovation in organizational
term is the process by which organizations transform ideas into new and improved products,
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service or processes, in order to advance, compete and differentiate themselves successfully in
the market.
Employee innovation implies that employees contribute actively to the innovation process in
organisation. They engage in activities to generate and transform creative ideas into innovative
outcomes for organisations. Employees engage in innovation when they intentionally create,
introduce and apply new ideas, processes, products or services within their work role, group, or
organization (De Jong and Den Hartog, 2010; Yuan and Woodman, 2010; Abstein and Spieth,
2014).
Employee innovation is a critical element in organisational innovation process as the innovation
capability of organisations derives from their employees’ innovation capabilities. Buttressing the
importance of employees to the organisational innovation outcomes, Patterson et al. (2009) opine
that the innovative potential of an organisation resides in its employees who build, promote and
breathe life into the innovative culture of organisation. Chen and Sawhney (2010) also stressed
that human resources in organisation are the single most important ingredient in the organisation
innovation success formula.
Employees can help their organisations to develop incremental improvements in features of existing process and products and services to maintain or increase market shares or to develop
radically different novel ones to create new markets (Axtell et al., 2000). Mild changes to technology, product process, administrative procedure, etc without complete or total replacement
constitutes incremental innovation. Radical innovation tends to replace existing ideas, products,
services, or processes, create new business model, etc. A typical example of radical innovation
is the introduction of iPhone by Apple in 2007 which converted mobile phone to smartphone,
converging the traditional cell-phone, Internet connectivity, and personal computing in a single
device. This innovation created new needs and new market, setting new rules, redefining and
revolutionising telecommunication. Incremental innovation is relatively easier and may be within
the capability of many employees. Radical innovation is rather more complex, somewhat rare
and within the capability of only few employees in strategic positions in organization. Employees’
capabilities for both incremental and radical innovations help their organisations to grow and be
successful in the world markets.
2.2 Two-Phase Employee Innovation Process: Creativity and Innovation
Innovation as a process denotes a chain of inter-connected activities involved in bringing forth
and turning new ideas and possibilities into reality (Bessant and Tidd, 2007). Two phases of
creativity and innovation have traditionally been conceptualised to comprise the innovation process. However, the two phases have been confused and used interchangeably in literature (Paulus,
2000), thus necessitating the need for a clearer process differentiation and set the boundaries and
clarify the activities that constitute each (e.g. Rank et al., 2004).
Clarifying the process, many authors have shown that the two processes differ and individually
refer to distinct activities. Creativity refers to the generation of novel (i.e., original, unexpected)
and useful ideas, products or problem solutions. Innovation however refers to the first introduction and successful implementation of the novel ideas and bringing of the new ideas to fruition.
For example, Yuan and Woodman (2010) define innovation as a complex behaviour consisting
of activities pertaining to both the generation of new ideas and their implementation. Parzefall
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et al. (2008) and De Jong and Den Hartog (2010) view innovative behaviour as consisting of
two major stages of idea initiation/generation and idea implementation. Mulgan and Albury
(2003) view successful innovation as the creation and implementation of new processes, products, services and methods of delivery which result in entirely new or significant improvements
in outcomes.
Employee innovation process can therefore be regarded as the sequence of activities employees
engage in to generate and transform creative ideas into concrete and successful organizational
outcomes. Creativity occurring at the front-end of the process, is a prerequisite and necessary
starting point - but an insufficient condition – for innovation to occur (Dewulf, 2013; Yidong and
Xinxin, 2013; Abstein and Spieth, 2014; Anderson et al., 2014). Amabile (2004) further states
that no innovation is possible without the creative processes that mark the beginning stage of
the process. Therefore, without creative ideas to feed the innovation pipeline, so they may be
promoted and developed, innovation is an engine without fuel (McLean, 2005).
2.3 Integrating Innovation Adoption
While innovation may be generated and implemented by employees within an organisation, innovation may also be generated outside of the organization (Zhou and Shalley, 2010). According to
Anderson et al. (2004), innovation also includes ideas that have been adopted and adapted from
other organizations but that are new to the unit of adoption. Adoption occurs when employees
accept and decide to make full use of innovations generated from outside their organisation as the
best course of action available (Rogers, 2003). The value and the success of innovation manifests
in its ultimate adoption (Agarwal and Prasad, 1999). As noted by Rogers, innovation is successful only if it is accepted and integrated into the organisation and the target adopters demonstrate
commitment to using it over time. Adoption therefore is the sourcing and using of innovation
developed outside the unit of adoption. As most innovations result from “borrowing” rather
than “invention” (Cohen and Levinthal, 1990; Garner and Ternouth, 2011), employee adoption
of innovation and new knowledge from outside sources is critical to organisations’ innovativeness
and competitiveness.
Successful adoption of innovation is a function of personal innovativeness of adopter which refers
to the innate tendency to produce and adopt innovation (Frambach and Schillewaert, 2002).
The adoption component is determined by the employees’ absorptive capacity; the ability of
adopters to recognise potential value in outside innovations and new knowledge and their degree
of receptiveness and willingness to convert and apply them to their use (Cohen and Levinthal,
1990). The speed and success of adoption are also determined by absorptive capacity. Based
on absorptive capacity and speed of adoption, Rogers (2003) identified five adopter categories.
The innovators and early adopters are the most successful adopters with high propensity to
adopt and adapt innovation to their need. The early majority and late majority are sceptical of
innovation and wait till the majority is using the innovation before adopting. This makes them
less successful adopters as they often lose out on the advantages of early adoption. Laggards
are particularly suspicious of and accept innovation only when it is indispensable. Innovators
and early adopters who are better skilled in evaluating innovations more easily and are quick
at recognising values in innovations and can help their organisation take advantage of first and
early adoption of innovation are most suited for modern organisations as employees.
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The above exposition suggests that employee innovation transcends simply developing and implementing innovation. Employee innovation includes the capacity to adopt, adapt and exploit
existing innovation. Any study of employee innovation process should therefore include adoption of innovation. Supporting this position, Vincent et al. (2002) and Parzefall et al. (2008)
asserted that employee innovation spans initial idea generation to new process development, and
the adoption of new processes or structures in the organisation. Other authors also implied
innovation process as comprising three phases with adoption as an integral phase. Rogers (2003)
conceives innovation process as beginning with the invention of an idea (creativity), through
its development, production and testing into a concrete device or programme (innovation) and
culminating in its diffusion to and adoption by users. Hansen and Birkinshaw (2007) represent innovation value chain as involving idea generation, idea conversion and development, and
diffusion to others of the developed concepts. Kamal (2006) and Baregheh et al. (2009) also
portray innovation as comprisingof idea (invention) of something new; development (production)
of something new, and commercialization (diffusion/adoption) of something new. Employee innovation can therefore be considered as the process by which employee generate, implement and
adopt innovation in their work role.
Failure of previous studies to integrate adoption as a phase of employee innovation and clearly
discern the processes involved and their antecedents have limited our understanding of the innovation process and how to manage the employee innovation process in organisation. For this
reason, calls have been made for integrative frameworks to broaden the understanding of the
innovation process (e.g., Anderson et al., 2014). Accordingly, the two-phase innovation process
of creativity (idea generation) and innovation (idea implementation) established in literature is
considered inadequate to explain the employee innovation process and this study conceives an
integrative three-phase employee innovation process of creativity (new idea generation) occurring at the front-end of the process with innovation (first introduction and implementation of the
new idea) as a mid-process and adoption (acceptance and use of innovation and the new idea)
concluding the process. To test this assumption, it is hypothesised that:
Hypothesis 1 : Employee creativity has a direct causal effect on employee innovation and
employee innovation has a direct causal effect on employee innovation adoption.

2.4 Dispositional and Contextual Factors Facilitating Employee Innovation
Process
Employee innovation as a complex phenomenon has been established to have multiple antecedent
factors including the dispositional and contextual factors of the individuals and organisations
(Anderson et al., 2014; Baer, 2012). The initiative toward innovation in organisation originates from the employees and this is rooted in their dispositional characteristics which include
personality factors, abilities, orientation, motivational factors etc. The initiative is however facilitated by contextual factors encompassing types of job, nature of work team and task, and
organisation-related factors like work environment that provide the boundaries for employee innovative behaviour (Stock, 2015; Fay et al., 2014; Naranjo-Valencia et al., 2017). According to
Åmo and Kolvereid (2005), even with the right individual characteristics, how employees perceive
the organisational context influences their innovative behaviour, thus implying that individual
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and organisational factors act interactively to influence employee innovative work behaviours
(Hannele and Parzefall, 2007).
With the conceptual differences in the innovation process established in literature, the different
phases may not necessarily be influenced by the same factors. While it has been established that
dispositional factors correlate more strongly with creativity (idea generation) phase and contextual factors more strongly with innovation (idea implementation) (Damanpour, 2017; Rank
et al., 2004), both dispositional and contextual factors have been implied to relate equally to
adoption. As noted by Moore (2002), while management may wish to encourage and facilitate
individual adoption of innovation by providing the necessary organisational support and enabling
work context, eventual acceptance and decision to adopt innovation depends on the individual
adopters and some individuals may accept and adopt innovation more readily than others. Conversely, while an individual may be willing to adopt innovation, the prevailing organisational
context may not encourage such decision. The context provides the opportunities for individuals
with the right disposition to adopt innovation. This implies that innovation adoption depends
not only on the individual adopter but, also on the work context.
Thus, innovation adoption may fail if either the dispositional or the contextual factors are missing. Both dispositional and contextual factors are therefore equally important in innovation
adoption. In particular, studies have correlated dispositional factors like achievement orientation, proactivity, role breadth self-efficacy and individual competitiveness (e.g., Gautam et al.,
2008; Kim et al., 2010; Odetunde, 2012) and contextual factors like participation in decision
making, work autonomy, organisational communication and management support (e.g., Damanpour and Schneider, 2006; Sá and Abrunhosa, 2007; Damanpour and Aravind, 2012; Crossan
and Apaydin, 2010; Odetunde, 2012) with adoption of innovation. Therefore, it is hypothesised
that:
Hypothesis 2(a): Dispositional factors have stronger direct causal effects on employee creativity than contextual factors.
Hypothesis 2(b): Contextual factors have stronger direct causal effects on employee innovation than dispositional factors.
Hypothesis 2(c): Both dispositional and contextual factors have comparably strong direct
causal effects on employee innovation adoption.
2.5 Model Specification
Bean (2002) advocates for a model to manage innovation process in organisation and believes
a model allows the situation to be seen more clearly and assists in the understanding of how
employee innovation is generated, supported and sustained. It is therefore important within the
framework being considered to conceptualise a model that integrates the adoption phase into the
employee innovation process and clarify variable implication for the different facets for a clearer
understanding and better management of the employee innovation process. Consequently, from
the literature reviewed above and the derived hypotheses, a model of employee innovation process
is conceptualised as depicted in Figure 1.
The model assumes direct causal relationships between employee creativity ( 3 ) and employee
innovation ( 4 ) (P 43 ) and employee innovation ( 4 ) and employee adoption of innovation ( 5 ) (P 54 )
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(Hypothesis 1), dispositional factors ( 1 ) and employee creativity ( 3 ) (P 31 ) (Hypothesis 2a), contextual factors ( 2 ) and employee innovation ( 4 ) (P 42 ) (Hypothesis 2b) and dispositional ( 1 ) and
employee adoption of innovation ( 5 ) (P 51 ), and contextual factors ( 2 ) and employee adoption
of innovation ( 5 ) (P 52 ) (Hypothesis 2c). The model also assumes no direct causal relationships
between employee creativity and employee adoption of innovation, dispositional factors and employee innovation, and contextual factors and employee creativity.

Fig. 1. Integrated model of employee innovation process showing the hypothesised phases and
their antecedent factors.

3 Methods
3.1 Research Setting
The setting for this research is the head offices and 20 regional offices and outlets of four mobile
telecommunication companies in Nigeria. As a high technology, innovation intensive and highly
competitive industry where employee innovation is a required capability for organisational growth
and survival, mobile telecommunication industry offers appropriate setting for the study. Studies
assert that innovation in such high technology industry does not so much rely on R&D-based
knowledge, but on the internal sources for knowledge from employees and managers, especially
the middle managers who implement, facilitate, synthesise and drive the innovation process as
part of their core responsibilities (Birken et al., 2012; Engle et al., 2017). The setting for this
research is the head offices and 20 regional offices and outlets of four mobile telecommunication
companies in Nigeria. As a high technology, innovation intensive and highly competitive industry where employee innovation is a required capability for organisational growth and survival,
mobile telecommunication industry offers appropriate setting for the study. Studies assert that
innovation in such high technology industry does not so much rely on R&D-based knowledge,
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but on the internal sources for knowledge from employees and managers, especially the middle
managers who implement, facilitate, synthesise and drive the innovation process as part of their
core responsibilities (Birken et al., 2012; Engle et al., 2017).

3.2 Participants and Data Collection Procedure
Participants were middle managers of four mobile telecommunication companies in Nigeria. Stratified random technique was adopted to ensure that data were collected from all the departments
in their head offices and 26 regional offices and outlets. From a total of 660 middle managers
initially sampled from across all departments of the telecommunication companies, 442 (67%)
participated in the study with usable data from 430 (65%). Two hundred and seventy-eight
(64.7%) were males and 152 (35.3%) females. Their ages ranged from 24 to 52 years (x = 33.2).
Three hundred and forty-seven (80.7%) have first university degree and eighty-three (19.3%)
have post-graduate degree/diploma. Their job experience in their respective companies ranged
from 2 to above 10 years (x = 4.8).
The departments across the four companies are diverse in nature and activities. To facilitate
data collection, the departments were clustered into 5 based on similarity of their functions and
activities. A proportion of 50% of total number of middle managers in each department was
selected to be able to generate enough data. Their distribution across the 5 departments is as
follows: Administration - 40 (9.3%), Commercial - 156 (36.3%), Technical/Maintenance - 151
(35.1%), Operations - 73 (17%) and Finance - 10 (2.3%). Participants filled self-administered
structured questionnaires during their lunch break. Data collection lasted 16 weeks with two to
four visits made to each participant.

3.3 Measures
Employee Creativity, Innovation and Innovation Adoption: Employee creativity and innovation
were measured by Borill et al.’s (1998) measures of idea and suggestion making and implementation as modified by Odetunde (2012). The two scales, each with 9 items, tap information on the
extent to which employees propose improved changes to various aspects of their work and the
suggested changes were implemented. Six items on each of the two original scales were modified
and 3 new items derived from the literature of creativity and innovation added to tap information on other work domains not covered in the original scales. Sample items on the creativity
scale include: In the last one year or so, to what extent have you: 1) suggested new ways of
performing your job or jobs of others, 2) provided new solutions to problems identified in your
job or jobs of others, 3) suggested new methods of improving operational efficiency of your work
unit. Sample items on the innovation scale include: In the last one year or so, to what extent
have you implemented : 1) your suggestions on new ways of performing your job or jobs of others,
2) your new solutions to problems identified in your job or jobs of others, 3) your suggestions on
new methods of improving operational efficiency of your work unit.
The employee innovation adoption scale also consists of 9 items derived from literature of innovation adoption (for example, Roger’s theories of adoption, 2003; Lenox et al., 2000). Items
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on the scale were structured to explore the extent to which employees adopt or have adopted
innovation in the same job domains covered by the creativity and innovation scales. Sample
items include: In the last one year or so, to what extent have you adopted from others: 1) new
ways of performing your job, 2) new solutions to problems identified in your job, 3) new methods
of improving operational efficiency of your work unit.
Dispositional and Contextual Factors: The dispositional scales comprise of validated scales of
achievement orientation (10 items), proactive personality (Bateman and Crant, 1993) (6 items),
role breadth self-efficacy (Parker, 1998) (10 items) and competitive disposition (Odetunde, 2012)
(9 items). The contextual scales comprise of validated scales of participation in decision-making
(Parker et al., 1997) (5 items), task autonomy (Jackson et al., 1993) (5 items), communication
practices (Parker, 1998) (9 items) and management support (Parker et al, 1998) (10 items).
Response to the employee creativity, innovation and innovation adoption scales is a 5-point Likert
format ranging from 1 (to no extent) to 5 (to a very great extent) and a 5-point Likert format
ranging from 1 (Strongly disagree) to 5 (Strongly agree) for the dispositional and contextual
scales. Test of reliability with item-total correlation coefficients ranged from 0.59 to 0.76 for
creativity, 0.63 to 0.81 for innovation and 0.65 to 0.81 for innovation adoption scales, and 0.53
to 0.77 and 0.53 to 0.80 respectively for dispositional and contextual scales. Howitt and Cramer (1997) suggested item-total correlation coefficient of 0.40 as sufficient to establish internal
consistency of a scale. Cronbach alphas for creativity, innovation and innovation adoption range
from 0.74 to 0.93; dispositional factors from 0.86 to 0.92 and contextual factors from 0.85 to
0.94.

4 Results
Means, standard deviations, and zero-order correlations of all the variables are shown in Table 1.
Employee creativity positively relates to employee innovation (r = 0.69, p<.001) and employee
innovation adoption (r =0.62, p<.001 ). Employee innovation also positively relates to employee
innovation adoption (r =0.71, p<.001 ). As expected, dispositional factors show stronger positive relationships with employee creativity (r =0.53, p<.001 ) than contextual factors (r =0.42,
p<.001 ) and contextual factors show stronger positive relationships with employee innovation (r
=0.54, p<.001 ) than dispositional factors (r =0.46, p<.001 ). Contextual factors show stronger
relationship with employee innovation adoption (r =0.53, p<.001 ) than dispositional factors (r
=0.49, p<.001 ).
4.1 Hypotheses Testing
Hypotheses were tested with hierarchical regression analyses. Sequence of the employee innovation process and their antecedent factors as established in literature informed the entry of
variables into the regression equations. Demographic variables were entered en-block in step
1 of the regression equations, followed in steps 2 and 3 by the appropriate dispositional and
contextual factors to determine their respective causal effects on each phase of the innovation
process. Employee creativity was used as a precursor of employee innovation and employee in-
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Table 1. Descriptive statistics, correlations among all variables
Variable

Means

SD

1

2

3

4

1

Employee Creativity

31.30

6.47

1.00

2

Employee Innovation

30.67

7.16

0.69**

1.00

3

Employee Innovation
Adoption

31.63

7.05

0.62**

0.71**

1.00

4

Dispositional Factors

136.58

20.49

0.53**

0.46**

0.49**

1.00

5

Contextual Factors

117.36

20.38

0.42**

0.54**

0.53**

0.50**

5

1.00

**p<.01, N= 430

novation as a precursor of employee innovation adoption in the analysis. Similarly, dispositional
and contextual factors were used as determinants of the employee innovation process.
Results of the analyses of casual effects of employee creativity on employee innovation and employee innovation on employee innovation adoption are shown in Table 2. Employee creativity
accounted for 56% of the variance in employee innovation (R 2 = 0.56, p<.001 ), resulting in a
change of 43% of the variance in employee innovation (∆R 2 = .43, p<.001 ) and employee innovation adoption accounted for 65% of the variance in employee innovation (R 2 = .65, p<.001 ),
resulting in additional change of 9% of the variance in employee innovation (∆R 2 = .09, p<.001 ).
Employee innovation also accounted for 55% of the variance in employee innovation adoption
(R 2 = .55, p<.001 ) with 42% change of the variance (∆R 2 = .42, p<.001 ) and employee creativity accounted for a variance of 58% (R 2 = .58, p<.001 ) resulting in a change of 3% of the
variance (∆R 2 = .03, p<.001 ). Assessment of their unique causal effects using their beta weights
revealed that employee creativity accounted for more unique variance in employee innovation
(β=.43, p<.001 ) than employee innovation adoption (β=.41, p<.001 ). Employee innovation
also accounted for more unique variance in employee innovation adoption (β = .50, p<.001 )
than employee creativity (β = .42, p<.001 ). Therefore, Hypothesis 1 was confirmed that employee creativity has direct causal effect on employee innovation and employee innovation has
direct causal effect on employee innovation adoption.
Results of the analyses of causal effects of dispositional and contextual factors on employee creativity, employee innovation and employee innovation adoption in Table 3 show that dispositional
factors produced a variance of 35% in employee creativity (R 2 =0.35, p< .001 ) resulting in a
change of 27% of the variance (∆R 2 =0.27, p< .001 ) and contextual factors produced a variance
of 38% (R 2 =0.38, p< .001 ) resulting in a change of 3% (∆R 2 =0.03, p< .001 ). Thus, both dispositional and contextual factors significantly produced variance in employee creativity thereby
having causal effect on employee creativity. Assessment of their unique causal effect using their
beta weights (β) shows that the dispositional factors have stronger causal effect on employee
creativity (β=0.45, p<.001 ) than the contextual factors (β=0.21, p<.001 ).
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Table 2. Hierarchical Regression Analyses of the Causal Effects of Employee Creativity on
Employee Innovation and Employee Innovation Adoption.
Dependent
Variables

Independent Variables

Employee

Step 1: Demographic Variables

Innovation

F

R²

Adj-R²

∆R²

β

8.37**

0.12**

0.11

0.12**

-

Step 2: Employee Creativity

409.73**

0.56**

0.55

0.43**

0.43**

Step 3: Employee Innovation
Adoption

112.87**

0.65**

0.64

0.09**

0.41**

8.78**

0.13**

0.11

0.13**

-

Employee

Step 1: Demographic Variables

Innovation

Step 2: Employee Innovation

391.97**

0.55**

0.54

0.42**

0.50**

Adoption

Step 3: Employee Creativity

32.15**

0.58**

0.57

0.03**

0.26**

**p < .001

Table 3. Hierarchical Regression Analyses of Causal Effects of Dispositional and Contextual
Factors on Employee Creativity, Innovation and Innovation Adoption.
Dependent
Variables

Independent Variables

F

R²

Adj-R²

∆R²

β

Employee

Step 1: Demographic Variable

5.08**

0.08*

0.06

0.08*

-

Creativity

Step 2: Dispositional Factors

176.97**

0.35**

0.34

0.27**

0.45**

Step 3: Contextual Factors

18.63**

0.38**

0.37

0.03*

0.21**

Employee

Step 1: Demographic Variables

8.37**

0.12**

0.11

0.12**

-

Innovation

Step 2: Contextual Factors

130.15**

0.33**

0.32

0.21**

0.34**

Step 3: Dispositional Factors

44.97**

0.39**

0.38

0.07*

0.30**

Employee

Step 1: Demographic Variables

8.78**

0.13**

0.11

0.13**

-

Innovation

Step 2: Dispositional Factors

133.13**

0.34**

0.32

0.21**

0.34**

Adoption

Step 3: Contextual Factors

39.51**

0.39**

0.38

0.06*

0.30**

**p <.001, *p<.01

Contextual factors produced a variance of 33% (R 2 =0.33, p< .001 ) resulting in a change of
21% of the variance in employee innovation (∆R 2 =0.21, p< .001 ) and dispositional factors
accounted for a variance of 39% (R 2 =0.39, p< .001 ) resulting in a change of 7% of the variance
(∆R 2 =0.07, p< .001 ). Thus, both contextual and dispositional factors significantly produced
variance in employee innovation thereby having causal effect on employee innovation. Their beta
weights (β) however shows that the contextual factors have stronger causal effect on employee
innovation (β=0.34, p<.001 ) than the dispositional factors (β=0.30, p<.001 ).
Dispositional factors produced 34% variance (R 2 =0.34, p< .001 ) with in a change of 21% of the
variance in employee innovation adoption (∆R 2 =0.21, p< .001 ) and contextual factors accounted
for 39% variance (R 2 =0.39, p< .001 ) with a change of 6% of the variance in employee innovation
adoption (∆R 2 =0.06, p< .001 ). Both dispositional and contextual factors, therefore, produced
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significant variance in employee innovation adoption thereby having causal effects on employee
innovation adoption. However, their beta weights (β) reveals that the dispositional factors
have unique stronger causal effect on employee innovation adoption (β=0.34 p<.001 ) than the
contextual factors (β=0.30, p<.001 ).
4.2 Assessment of Model Fit
The hypothesised model was tested with path analysis to determine the causal effects of the
exogenous variables (dispositional and contextual factors) on the endogenous variables (employee
creativity, employee innovation and employee innovation adoption). The correlation matrix was
first determined as shown in Table 1. Then, multiple regression analysis was conducted to obtain
the coefficients of each of the direct paths from the exogenous to the endogenous variables in the
model. The beta weights obtained from these analyses were then used as path coefficients (see
Table 4). Tolerance statistics obtained range from 0.58 to 0.94 to indicate that multi-collinearity
cannot be assumed among the study variables (Pedhasur, 1982; Mertler and Vannatta, 2005).
Fig. 2 depicts the path diagram with the path coefficients.
Table 4: Path Coefficients of the Included Paths for the Exogenous and Endogenous Factors in
the Hypothesised Model in Figure 2.
Paths

Variables

P31

Employee Creativity

P42

Employee Innovation

(4)

vs. Contextual Factors

P43

Employee Innovation

(4)

vs. Employee Creativity

NN P51

Employee Innovation Adoption

(5)

vs. Dispositional Factors

P52

Employee Innovation Adoption

(5)

vs. Contextual Factors

P54

Employee Innovation Adoption

(5)

vs. Employee Innovation

(3)

vs. Dispositional Factors

(1)

(2)
(3)
(1)

(2)
(4)

β

Tolerance

0.54**

0.94

0.24**

0.71

0.59**

0.76

0.17**

0.65

0.11**

0.58

0.56**

0.61

**p < .001

Model fit was assessed by obtaining reproduced correlations through decomposition of the path
coefficients into direct and indirect paths as reflected by the arrows in the model. Direct causal
effects (D) consist of straight arrows that flow in only one direction from the exogenous to
the endogenous variables. Indirect causal effects (I) consist of arrows going in two or more
directions. Spurious effects (S) are path components resulting from paths that have reversal
causal direction at some point, indicating that the relationship is caused by a common third
factor (Tate, 1992). This implies that portions of the effects are not due to either direct or
indirect causal effects. In the hypothesised model in Fig. 2, the paths between the exogenous
variables which include a curved arrow are spurious effects. Unanalysed effects (U) are causal
effects in the endogenous variables due to the correlations among the exogenous variables. This is
indicated by a double-headed arrow connecting them. The reproduced correlations were obtained
by summing all the decomposed correlations and comparing them with the empirical correlations
and then evaluating them against the difference criterion of .05 using chi-square goodness-offit tests. Chi-square goodness-of-fit tests show that there is no significant difference between
reproduced and the empirical correlations (χ2 = 0.00 to 0.09, ns), indicating model fit. Table
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5 shows the procedure of path decomposition and calculation of reproduced correlations for the
Exogenous and Endogenous Factors in the Hypothesized Model in Figure 2.
Table 5. Path Decompositions and Calculation of Reproduced Correlations for the Endogenous
and Exogenous Factors in the Hypothesized Model in Figure 2.
Reproduced
Correlation

Path Decomposition and Calculations of Reproduced Correlations

r 12

0.50

r 13

P 31 = 0.54
(D)

r 14

(P 31 P 43 ) + (r 12 P 42 )
(I)
(U)
(0.54×0.59 ) + (0.50×0.24 ) = 0.32+0.12 = 0.44

r 15

P 51 + (P 31 P 43 P 54 ) + (r 12 P 42 P 54 ) + (r 12 P 52 )
(D)
(I)
(U)
(U)
0.17+ (0.54×0.59×0.56 ) + (0.50×0.24×0.59 ) + (0.50×0.11 )
0.17+0.18 +0.07+0.05 = 0.47

r 23

(r 12 P 31 )
(U)
(0.50 × 0.54 ) = 0.27

r 24

P 42 + (r 12 P 31 P 43 )
(D) (U)
0.24 + (0.50×0.54×0.59 )
0.24+0.16 = 0.40

r 25

P 52 + (P 42 P 54 ) + (r 12 P 31 P 43 P 54 ) + (r 12 P 51 )
(D)
(I)
(U)
(U)
0.11+ (0.24×0.56 ) + (0.50×0.54×0.59×0.56 )+(0.50×0.17 )
0.11+0.13+0.09+0.08 = 0.41

r 34

P 43 + (P 31 r 12 P 42 )
(D)
(S)
0.59 + (0.54×0.50×0.24 )
0.59+0.06 = 0.65

r 35

(P 43 P 54 ) + (P 31 r 12 P 42 P 54 ) + (P 31 r 12 P 52 ) + (P 31 P 51 )
(I)
(S)
(S)
(S)
(0.59×0.56 ) + (0.54×0.50×0.24×0.56 ) + (0.54×0.50×0.11 ) + (0.54×0.17 )
0.33+0.04+0.03+0.09 = 0.49
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P 54 + (P 43 P 31 r 12 P 42 P 54 ) + (P 43 P 31 r 12 P 52 ) + (P 43 P 31 P 51 )
(D)
(S)
(S)
(S)
0.56 + (0.59×0.54×0.50×0.24×0.56 ) + (0.59×0.54×0.50×0.11 ) +
(0.59×0.54×0.17 )
0.56+0.02+0.02+0.05 = 0.65

Key: D = Direct Effects, I = Indirect Effects, S = Spurious Effects and U = Unanalysed Effects

Fig. 2. Path Diagram of the Hypothesized Model of Employee Innovation Process Showing
Path Coefficients.
A revised model was assessed for a better fit by retaining all paths and including all missing
paths in the model. Table 6 shows the beta weights of the supplementary regression analyses
conducted on the missing paths. Results suggest that missing paths from contextual factors to
creativity (β = 0.21, p<.001 ) and creativity to adoption (β = 0.20, p<.001 ) be included in the
model. The revised path diagram with path coefficients is shown in Fig. 3.
Model fit was reassessed following the same procedure as above. Calculations of the re-decomposed
correlations can be seen in Table 7. Chi-Square Goodness-of-Fit tests show that the reproduced
and empirical correlations are consistent (χ2 = 0.00 to 0.06, ns) indicating better model fit.
Thus, the revised model fits the empirical data better than the hypothesised model.
Table 6: Path Coefficients of the Included and Missing Paths for the Exogenous and Endogenous
Factors in the Hypothesised Model in Figure 2.
Paths

Variables

P32

Employee Creativity

(3)

vs. Contextual Factors

P31

Employee Creativity

(3)

vs. Dispositional Factors

P41

Employee Innovation

(4)

vs. Dispositional Factors

P42

Employee Innovation

(4)

vs. Contextual Factors
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(2)
(1)
(1)

(2)

β

Tolerance

0.21**

0.65

0.45**

0.72

0.05

0.58

0.22**

0.63
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Paths

Variables

P43

Employee Innovation

P51

Employee Innovation Adoption

(5)

vs. Dispositional Factors

P52

Employee Innovation Adoption

(5)

vs. Contextual Factors

P53

Employee Innovation Adoption

(5)

vs. Employee Creativity

P54

Employee Innovation Adoption

(5)

vs. Employee Innovation

(4)

vs. Employee Creativity

(3)
(1)

(2)
(3)
(4)

β

Tolerance

0.57**

0.62

0.11**

0.58

0.10**

0.58

0.20**

0.41

0.44**

0.40

**p< .001

Table 7. Path Decompositions and Calculation of Reproduced Correlations for the Exogenous
and Endogenous Factors in the Revised Model in Figure 3.
Reproduced
Correlation

Path Decomposition and Calculations of Reproduced Correlations

r 12

0.50

r 13

P 31+ (r 12 P 32 )
(D)
(U)
0.45+(0.50 ×0.21)
0.45+0.10 = 0.55

r 14

(P 31 P 43 ) + (r 12 P 32 P 43 ) + (r 12 P 42 )
(I)
(U)
(U)
(0.45×0.59) + (0.50×0.21×0.59) + (0.50×0.24)
0.26+0.06+0.12 = 0.44

r 15

P 51 + (P 31 P 43 P 54 ) + (r 12 P 32 P 43 P 54 ) + (r 12 P 42 P 54 ) + (r 12 P 52 )
(D)
(I)
(S)
(U)
(U)
0.11+ (0.45×0.59×0.44) + (0.50×0.21×0.59×0.44) + (0.50×0.24×0.44) +
(0.50×0.10)
0.11+0.12 +0.03+0.05+0.05 = 0.36

r 23

P 32 + (r 12 P 31 ) = 0.21+ (0.50 × 0.45)
(D)
(U)
0.21+0.22 = 0.43

r 24

P 42 + (P 32 P 43 ) + (r 12 P 31 P 43 )
(D)
(I)
(U)
0.24 + (0.21×0.59) + (0.50×0.45×0.59) = 0.24+0.12+0.13 = 0.49

r 25

P 52 + (P 42 P 54 ) + (P 32 P 43 P 54 ) + (r 12 P 31 P 43 P 54 ) + (r 12 P 51 )
(D)
(I)
(I)
(S)
(U)
0.10+ (0.24×0.44 ) + (0.21×0.59×0.44 ) + (0.50×0.45×0.59×0.44 ) + (0.50×0.11 )
0.10+0.11+0.05+0.06+0.06 = 0.38

r 34

P 43 + (P 31 r 12 P 42 ) + (P 31 r 12 P 32 P 43 )
(D)
(U)
(S)
0.59 + (0.45×0.50×0.24) + (0.45×0.50×0.21×0.59)
0.59+0.05+0.03 = 0.67
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r 35

P 53 + (P 43 P 54 ) + (P 31 P 51 ) + (P 31 r 12 P 32 P 43 P 54 ) + (P 31 r 12 P 42 P 54 ) +
(P 31 r 12 P 52 )
(D)
(I)
(S)
(S)
(S)
(U)
0.20+(0.59×0.44)+(0.45×0.11)+(0.45×0.50×0.21×0.59×0.44)+(0.45×0.50×0.24×0.44)
+(0.45×0.50×0.10)
0.20+0.26 +0.05+0.01+0.03+0.02 = 0.57

r 45

P 54 + (P 43 P 31 P 51 ) + (P 43 P 31 r 12 P 32 P 43 P 54 ) + (P 43 P 31 r 12 P 42 P 54 ) +
(P 43 P 31 r 12 P 52 )
(D)
(I)
(S)
(S)
.
(S)
0.44+(0.59×0.45×0.11 )+(0.59×0.45×0.50×0.21×0.59×0.44 )+
(0.59×0.45×0.50×0.24×0.44 )+(0.59×0.45×0.50×0.10 )
0.44+0.03+0.01+0.02+0.01 = 0.51

Key: D = Direct Effects, I = Indirect Effects, S = Spurious Effects and U = Unanalysed Effects

Summary of comparison of the reproduced and the empirical correlations for both the hypothesised and the revised models are presented in Table 8.
Table 8. Summary of the Empirical and Reproduced Correlations for the Endogenous and
Exogenous Factors in the Hypothesized and the Revised Models.
Dispositional
Factors

Contextual
Factors

Creativity

Innovation

Adoption

1

2

3

4

5

Empirical Correlations
1

1.00

2

0.50

1.00

3

0.53

0.42

1.00

4

0.46

0.54

0.69

1.00

5

0.49

0.53

0.62

0.71

1.00

Reproduced Correlations (Hypothesized Model)
1

1.00

2

0.50

1.00

3

0.54

0.27

1.00

4

0.44

0.40

0.65

1.00

1

2

3

4

5

Reproduced Correlations (Revised Model)
1

1.00

2

0.50

1.00

3

0.55

0.43

1.00

4

0.44

0.49

0.67

1.00

5

0.36

0.38

0.57

0.51
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Direct and indirect causal effects of the exogenous variables on the endogenous variables were
calculated to obtain the causal effects on the revised model (Mertler and Vannatta, 2005). The
summary of the direct, indirect and total causal effects of the exogenous variables on the endogenous variables in the revised model are presented in Table 9. In addition, R 2 is noted for each
exogenous variable in the revised model within the summary Table.
The outcomes of primary interest were employee creativity, employee innovation and employee
innovation adoption. The major determinant of employee creativity with the largest total causal
effect are the dispositional factors (0.45 ). Other determinants of employee creativity are contextual factors (0.21 ). Approximately 43% (R² = 0.43 ) of the variance in employee creativity was
explained by this model.
Table 9: Summary of the Causal Effects of the Exogenous on the Endogenous Factors in the
Revised Model in Figure 3.
Causal Effects
DVs

IVs

Direct

Indirect

Total

Employee Creativity

Dispositional Factors

0.45**

-

0.45†

(R² = 0.43)

Contextual Factors

0.21**

-

0.21†

Employee Innovation

Employee Creativity

0.59**

-

0.59†

Dispositional Factors

-

0.26

0.26†

Contextual Factors

0.24**

0.12

0.46†

Employee Innovation Adoption

Employee Creativity

0.20**

0.26

0.46†

(R² = 0.62)

Employee Innovation

0.44**

-

0.44†

Dispositional Factors

0.11**

0.12

0.23†

Contextual Factors

0.10**

0.16

0.26†

(R² = 0.62)

**Direct effect is significant at .001 Level
†Total effect may be incomplete due to unanalysed components.
The major determinant of employee innovation with the largest total causal relationship is employee
creativity (0.60 ). Other determinants of employee innovation are the contextual factors (0.46 ) and the
dispositional factors (0.26 ). Approximately 62% (R 2 = 0.62 ) of the variance in employee innovation is
explained by this model. The major determinant of employee innovation adoption with the largest total
causal effect is employee creativity (0.46 ). Employee innovation (0.44 ), contextual factors (0.26 ) and
dispositional factors (0.23 ) are other determinants of employee innovation adoption. This model explains
62% of the variance in employee innovation adoption.
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Fig. 3. Revised model of employee innovation process showing the phases and their antecedent factors

5 Discussion and Conclusion
Guided by the gap in literature, this study conceptualized a three-phase employee innovation process
to facilitate our understanding of how to manage the process in organisations. The study has achieved
its objectives by providing empirical support for its theoretical conceptualizations. First, beyond the
two-phase process of creativity and innovation established in literature, this study found support for the
hypothesised three-phase model of employee creativity, employee innovation and employee innovation
adoption. In progressive sequence, employee creativity has direct causal effect on employee innovation
which also has direct causal effect on employee innovation adoption. Employee creativity also has direct
causal effect on employee innovation adoption. Thus, the study has been able to extend the innovation process by integrating adoption. Thus, the three-phase employee innovation process comprises: 1)
employee creativity (idea generation phase) that occurs at the front end of the process, 2) employee innovation (idea implementation phase) occurring in the middle of the process and 3) employee innovation
adoption (innovation acceptance and use phase) that concludes the process.
Second, the study has also confirmed antecedent factor implication for the three phases. Results show
that dispositional factors have stronger causal effect on employee creativity than contextual factors and
contextual factors have stronger causal effect on employee innovation than dispositional factors and both
dispositional and contextual factors have strong causal effect on employee innovation adoption. Evidence
however suggests that dispositional factors more strongly impact employee innovation adoption than
contextual factors. This result has thus confirmed the position in literature that creativity is a process
oriented in the individual, innovation is a social process oriented in a social context and innovation
adoption is oriented both in the individual and context, though it is more of an individual decision
process (West, 2002).
Finally, two significant unexpected shifts occurred in assessing the model fit. One, creativity showed direct
causal effect on innovation adoption. This implies that creativity does not only have indirect causal effect
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on innovation adoption through innovation, it also has direct causal effect on innovation adoption. This
suggests that inventions can be adopted and used outside the unit of invention before they are introduced
by the inventor(s). This is possible through spill-over of information about invention to other interest
parties like competitors, which can occur through movements of employees or through common input
suppliers and customers (Baptista, 2000).Finally, two significant unexpected shifts occurred in assessing
the model fit. One, creativity showed direct causal effect on innovation adoption. This implies that
creativity does not only have indirect causal effect on innovation adoption through innovation, it also
has direct causal effect on innovation adoption. This suggests that inventions can be adopted and used
outside the unit of invention before they are introduced by the inventor(s). This is possible through spillover of information about invention to other interest parties like competitors, which can occur through
movements of employees or through common input suppliers and customers (Baptista, 2000).
Two, contextual factors showed direct causal effects on employee creativity, which suggests that contextual
factors not only have direct impact on employee innovation, they also directly impact employee creativity.
This supports the position of authors in literature that the organisational context has impact on individual
creativity efforts and that creativity cannot be understood outside a larger system of social networks,
problem domain and fields of activity (e.g., Amabile, 2012; Gomes et al., 2016).Two, contextual factors
showed direct causal effects on employee creativity, which suggests that contextual factors not only have
direct impact on employee innovation, they also directly impact employee creativity. This supports the
position of authors in literature that the organisational context has impact on individual creativity efforts
and that creativity cannot be understood outside a larger system of social networks, problem domain and
fields of activity (e.g., Amabile, 2012; Gomes et al., 2016).

5.1 Implications of the Study
There are theoretical and practical implications of the study. Theoretically, the study has extended the
two-phase innovation process in literature and confirmed employee innovation process as a three distinct,
sequentially linked phases of creativity (idea generation) at the front-end, innovation (idea implementation) in the middle linking idea generation stage with innovation adoption at the concluding end. The
study also shows the factor implication of the different phases. Since numerous factors differentially
relate to the different facets, failure to make such distinction in previous studies limited our understanding of the employee innovation process. A point to note is that employee innovation process extends
beyond the capacity to generate and implement new ideas, but innovative employees are characterised
by receptiveness, willingness and absorptive capacity to adopt and exploit the values in the innovation of
others. It is hoped that this study will stimulate more theory building discuss to further enhance better
understanding of the employee innovation process.
Practically, the study has implication for employee innovation management. To foster employee innovation and organisational innovation capabilities, the study suggests that both dispositional and contextual
factors are important. Specifically, attention should be focused more importantly on the employee dispositional factors to facilitate employee creativity/idea generation, though instituting the appropriate
organisational context will help to accentuate the employee creativity process. Similarly, contextual
factors are more important to facilitate innovation/idea implementation and having employees with the
appropriate dispositional factors will enhance innovation/idea implementation success. Having employees
with the requisite dispositional characteristics with the appropriate organisational context will facilitate
the employee innovation adoption.
The study also has implication for training and development and workplace design to increase employee
innovation. It is widely believed that innovation-relevant skills can be trained and learned by anyone
(Bharadwaj and Menon, 2000; Shalley and Gilson, 2004) and as Tynjälä (2003) reasoned, the innovative
skills, abilities and personality required in the contemporary organisations which include those exposed
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in this study can be trained. Although these attributes can be tested during selection process, they
are more context-specific and can only be developed in the real work setting. Therefore, in addition to
hiring individuals with the right dispositional characteristics, findings of this study can be used to design
training and development packages to sustain and enhance employee innovation capabilities. Apart from
training employee innovation skills, employee work context can be designed with the contextual factors
in this study to further stimulate and enhance their innovation capabilities.

5.2 Limitations and Directions for Future Studies
The study has some limitations which suggest directions for future studies. First, the study focused on
middle managers of mobile telecommunications industry. This implies limited external validity. As such
the findings of the study cannot be generalized beyond the context of study. Consequently, the study can
be replicated in other service and manufacturing contexts like finance, communication and advertising,
small and medium scale enterprises (SMEs) and the public sector. Studies should also consider other
employees, especially top managers in organisations. Studies have highlighted the strategic position of top
managers in organisational innovation process. Top managers affect innovation because they modulate
the process of scanning the environment and formulating policy to respond to environmental change;
they control resources and influence major decisions, especially strategic decisions on innovation. They
are a potent force for or against innovation and are largely responsible for the cultural values that
prevail in support of innovation within the organization (Damanpour and Schneider, 2006; Elenkov et
al., 2005).
Second, measures of innovation process used are not concrete and specifically defined because the middle
managers used in this study perform varied and diverse tasks across their different work settings which
made it difficult to explore specific work innovations common to all. The feasible thing to do was to rely
on their self-report of innovation at work. Self-report scales are however fraught with response bias. It
is possible for the managers to inflate their innovative performances than they truly are. Such responses
compromise the internal validity of a study. Thus, it is important to state that the findings of this study
apply only to employee self-reported innovative performance but may not generalize to more objective
measures of innovative performance. Future studies should therefore consider using managers with similar
work roles in order to adopt more detailed and comprehensive research method like longitudinal approach
using combined observation and interviews in addition to structured questionnaires. This will allow for
more objective assessments of actual employee innovative performance and provide a richer understanding
of the employee innovation process.
Future studies should also consider exploring further innovation process differentiations and their antecedent factor implications. Studies have highlighted some sub-processes within each phase of the innovation
process. For example, sub-stages of creativity phase are said to include, needs and opportunity identification, idea generation, preparation, incubation, illumination and verification, and idea promotion (West,
2002; Howell and Boies, 2004). Sub-stages in innovation phase include innovation development, first introduction and implementation. Adoption sub-stages include pre-adoption, adoption and post-adoption
stages (Jasperson et al., 2005; Damanpour and Schneider, 2006). Antecedent dispositional and contextual factors in this study may impact differently on these sub-processes. Studies have also emphasized
the importance of job characteristics and team compositions with complementing skills and knowledge,
education and work history to enhance employee innovative behaviour (Bogers et al., 2018; Zhou and
Velamuri, 2018). There is need for future studies to integrate and explore how these factors impact the
different phases of the employee innovation process.
Several researchers have hinted that innovation process is cyclical (e.g. Björk et al., 2010; Škerlavaj et
al., 2014). The implication of this is that innovation adoption can be a precursor of creativity leading
to generation of fresh ideas that could lead to modification of and improvement in existing innovation.
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This suggests that while innovation adoption marks the end of one cycle of innovation, it could also
be a good feedback loop for further idea generation which marks the beginning of another innovation
cycle. Therefore, it will be a good idea for future research to explore adoption as a possible feeder of the
innovation pipeline.
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