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a b s t r a c t

The aim of this study is to investigate the relationship between subfacets of creative process engagement
and how these are moderated by proactivity and supervisor support. On the basis of self-reported data
from 747 professional-level employees from a Dutch high-tech organization, we show the moderating
effect of proactivity and supervisor support on different stages of the creative process, namely problem
identification, information search, and idea generation. We find that proactivity positively and signifi-
cantly moderates the relationship between the first two phases in the creative process. Supervisor
support negatively and significantly moderates the relationship between the last two phases in the
creative process.

© 2018 Elsevier Ltd. All rights reserved.
1. Introduction

Over the last decades, organizations have shifted their focus
from manufacturing activities to knowledge work. This develop-
ment is accompanied by the realization that organizations depend
on the creativity of their employees to establish and maintain a
competitive advantage (e.g., Grant & Ashford, 2008; Shalley, Zhou,
& Oldham, 2004). In accordance with the notion that creativity is
crucial to organizations, there is notable attention in the literature
on how individual and organizational contextual factors affect
employee creativity. Far fewer studies have addressed the creative
process, i.e., the process by which creative outcomes are achieved
(e.g., Cani€els, De Stobbeleir, & De Clippeleer, 2014; Henker,
Sonnentag, & Unger, 2015). In contrast to creative output, creative
process engagement refers to “employee involvement in creativity-
relevant methods or processes, including (1) problem identifica-
tion, (2) information searching and encoding, and (3) idea and
alternative generation” (Zhang & Bartol, 2010, p. 108). Such a pro-
cess view of creativity calls for an investigation of whether and how
certain facilitating factors are related to each part of the creative
process (Shalley et al., 2004; Unsworth, Brown, & McGuire, 2000).

In the present study, we aim to advance our knowledge of the
creative process by focusing on behavior that employees can un-
dertake themselves to manage and enhance their own creative
output. This view is in accordance with self-regulation theory
(Baumeister & Vohs, 2007; Carver & Scheier, 1981) that highlights
people's ability to guide their own behaviors and activities to reach
self-directed goals, i.e., being proactive. Self-regulation theory is
widely used to study organizational phenomena and has been
applied to investigate creative performance (De Stobbeleir, Ashford,
& Buyens, 2011), but it has not yet been used to study the creative
process.

Furthermore, we aim to advance knowledge about the interac-
tion effects of organizational contextual factors with the creative
process (and not merely creative performance). Among the factors
that previous research identified as being important for employee
creative performance, such as job complexity (Oldham &
Cummings, 1996), team composition (Payne, 1990), and organiza-
tional climate, supervisor support is considered to be crucial (Frese,
Teng,&Wijnen,1999; Madjar, Oldham,& Pratt, 2002). For example,
Frese et al. (1999) showed that when supervisors were supportive
of creative actions of employees, the employees submitted more
creative ideas to an organization's idea suggestion program. Su-
pervisor support can create a climate in which employees feel
acknowledged, valued, and have less fear of failure (Madjar et al.,
2002). By drawing on social cognitive theory (Bandura, 1977), we
pose that individuals learn and improve from interactions with
supervisors. Hence, we pose that supervisor support can
strengthen the relationships between the sub-processes of creative
process engagement.

In this study, we aim to shed light on how individual-difference
determinants of employee creativity and organizational contextual
factors interact with various sub-processes of the creative process
(as opposed to creative performance). Hereby, we address an
important research gap, because individual dispositions and
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organizational contextual factors are likely to affect how in-
dividuals approach, interpret, and respond to opportunities for
creativity (Hirst, Van Knippenberg,& Zhou, 2009). As a first attempt
to address this research gap, this study reviews the current litera-
ture about creative process engagement and theorizes on the ex-
pected influence of proactivity and supervisor support on the
relationship between subfacets of creative process engagement.
The present study builds on qualitative studies about the creative
process (Cani€els et al., 2014) and quantitative studies of creative
process engagement (Henker et al., 2015; Zhang & Bartol, 2010).
From the self-reported data collected by an online survey of 747
employees from a Dutch high-tech organization, we show the
moderating effect of proactivity and supervisor support on
different stages of the creative process. In doing so, this research
goes beyond previous research in three important ways. First,
whereas previous studies have addressed creativity as an outcome
variable, we focus on the creative process as the process by which
creative outcomes are achieved. Second, we advance current
knowledge on the effects of proactivity for distinct phases of the
creative process. Third, we increase knowledge about whether and
how supervisor support is encouraging or unsupportive for distinct
phases of the creative process, a topic that is worthy of further
research (Cani€els et al., 2014).

2. Theoretical background and hypotheses

2.1. Creative process engagement

The majority of creativity research has focused on the creative
performance of employees (e.g., Amabile, Barsade, Mueller, & Staw,
2005) or on their creative output in terms of a product that is both
novel or original and useful or appropriate (Amabile, Conti, Coon,
Lazenby, & Herron, 1996; Woodman, Sawyer, & Griffin, 1993).
These approaches do not fully consider the activities that precede
creative performance (Cani€els et al., 2014). The process that leads
from initial problem definition to idea generation remains under-
exposed in the creativity literature and deserves explicit attention
(Binnewies, Ohly, & Sonnentag, 2007; Shalley et al., 2004).

The creative process can be subdivided into several sub-
processes. The first sub-process that can be distinguished is prob-
lem identification (Mumford, Whetzel, & Reiter-Palmon, 1997;
Zhang & Bartol, 2010). At this stage, the employee structures the
problem and identifies goals, procedures, restrictions, and infor-
mation relevant for solving the problem (Reiter-Palmon & Illies,
2004). Describing the problem is essential for creative problem
solving (Reiter-Palmon & Illies, 2004). Typically, it is important to
spend time to fully understand the nature of the problem. There-
fore, it is necessary to take multiple perspectives when thinking
about the problem. A better understanding of the problem can also
be obtained by decomposing it into parts (Mumford et al., 1997;
Zhang & Bartol, 2010). After identifying the problem, the
employee gathers and processes information to advance the un-
derstanding of the identified problem. This constitutes the second
sub-process. Typical activities include consulting of a wide variety
of information, accessing multiple sources, and retaining large
amounts of detailed information for future use in an expertise area.
In the final stage of the creative process, the employee generates
ideas (Mumford et al., 1997; Zhang& Bartol, 2010). The information
that is gathered is recombined, thus leading to new insights that
may spark new ideas for solving the problem (Mumford, 2000).
Typical activities include connecting solutions used in seemingly
diverse areas, generating various alternatives to the same problem
before choosing a solution, devising potential solutions that move
away from established ways of doing things, and spending time
sifting through information that helps to generate new ideas
(Zhang & Bartol, 2010).
Although the creative process has various feedback loops, and

activities performed in one sub-process may revise the activities in
another sub-process, a general order in activities can be established
(Reiter-Palmon & Illies, 2004). Existing process models of creativity
suggest that problem identification is the first step in the creative
process, followed by information search and idea generation
(Mumford, Mobley, Uhlman, Reiter-Palmon,& Doares, 1991; Reiter-
Palmon & Illies, 2004). The present study addresses the question
whether and how individual and organizational contextual factors
influence the ease with which an individual proceeds to under-
taking activities in a following step.

2.2. Proactivity and creative process engagement

Proactive employees take anticipatory actions to make advances
in their ownperformance and/or that of their organization (Grant&
Ashford, 2008). Proactive employees pursue opportunities. They
select and create situations that enhance the likelihood to excel
(Seibert, Crant,& Kraimer,1999), whereas less proactive individuals
react to their organizational environment rather than creating it,
i.e., they retain the status quo (Seibert et al., 1999). Empirical evi-
dence demonstrates that proactivity is positively related to various
organizational phenomena, including employee socialization
(Ashford & Black, 1996; Morrison, 2002), tolerance for stress in
demanding jobs (Parker & Sprigg, 1999), task performance (Black&
Ashford, 1995; Parker, Williams, & Turner, 2006), and creative
performance (Gong, Cheung, Wang, & Huang, 2012; Kim, Hon, &
Crant, 2005, 2009).

Although the proactivity literature has shown the importance of
proactive behavior in creative performance, studies have generally
not addressed how proactivity interacts with sub-processes of the
creative process. Our study addresses this perspective by theorizing
about whether and how proactivity could influence the ease with
which activities performed with the objective of problem identifi-
cation lead to activities that are geared toward information search.

In line with self-regulation theory (Baumeister & Vohs, 2007;
Carver & Scheier, 1981), prior studies have shown that proactive
individuals are likely to engage in networking behavior (Thompson,
2005). Social interactions provide themwith access to information,
resources, and opportunities to gather information that is relevant
for the identified problem (Gong et al., 2012). By the frequent and
intense exchange of information with others, proactive employees
increase the chance that they encounter relevant information or
meet people with relevant skills. Therefore, it is likely that proac-
tivity will enhance the effectiveness with which problem identifi-
cation leads to information search. In addition, studies have shown
that proactive individuals engage in creative activities because they
are motivated to gather experiences and learn and because they
tend to feel personally responsible for improving the situations
(Fuller, 2009; Kim, Hon, & Crant, 2009). Hence, proactive in-
dividuals are intrinsically motivated tomake the step from problem
identification to information search. Furthermore, proactivity has
been positively linked to job performance (Fuller, 2009). It has been
shown to predict overall performance (e.g., Chan, 2006) and task
performance (e.g., Thompson, 2005). Hence, it is expected that
proactive employees will perform better in translating results from
problem identification into effective information search than em-
ployees with a low level of proactivity. Finally, proactive employees
are persistent in the face of obstacles. They follow their hunches,
even against opposition (Seibert et al., 1999). They challenge the
status quo and explore alternative ways to do things. This behavior
will provide them with access to unusual sources that others may
have discarded or deemed irrelevant. Based on these arguments,
we hypothesize:
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Hypothesis 1. Proactivity moderates the positive relationship
between problem identification and information search in such a
way that a high level of proactivity strengthens the positive rela-
tionship between problem identification and information search.

In addition, we expect a prominent role of proactivity in the
relationship between information search and idea generation.
Gathering information to tackle a certain problem can take a long
time. One source of information may open the door to other sour-
ces. A potential trap for employees is to ceaselessly continue the
search for even more relevant information. In the process toward
generating ideas from the gathered information, it is crucial to be
able to determine when enough information has been collected,
and when the time has come to sit back and contemplate about
what has been found so far and to what conclusions this leads. We
expect that proactive employees are eager to take initiative, take
charge, and progress into the next phase as they see it fit to do so.
Hence, we expect

Hypothesis 2. Proactivity moderates the positive relationship
between information search and idea generation in such away that
a high level of proactivity strengthens the positive relationship
between information search and idea generation.
2.3. Supervisor support and creative process engagement

Extant studies have shown that supervisor and co-worker sup-
port for creativity may stimulate creative performance (Madjar,
2008; Oldham & Cummings, 1996; Shalley et al., 2004). However,
less is known about how support impinges on specific phases of the
creative process. Previous studies have shown that idea generation
can be facilitated by organizational context variables such as su-
pervisor support (Cani€els et al., 2014; Frese et al., 1999; Madjar
et al., 2002). Supervisor support refers to the extent to which su-
pervisors provide their employees with helpful feedback about
their behavior that enables the employees to learn, develop, and
improve their general job performance (Zhou, 2003). We argue that
supervisor support may positively influence the ease with which
problem identification leads to information search and ultimately
idea generation.

Consistent with social cognitive theory (Bandura, 1977), several
studies found that supervisor support leads to increasedmotivation
and interaction. A supportive supervisor is likely to boost enthu-
siasm for the task at hand and thus increase intrinsic motivation
(Deci & Ryan, 1985). Prior research has demonstrated that intrinsic
motivation enhances problem-solving capabilities and creative
behavior (Amabile et al., 1996; Madjar et al., 2002; Carmeli, Reiter-
Palmon, & Ziv, 2010). An enhanced interest in the task itself may
stimulate self-determination and self-worth, thus creating ideal
circumstances for idea generation.

In making the step from problem identification to information
search, supervisors can be conducive. Supervisors may advance the
understanding of the identified problem by sense-making activities
(Mumford, Scott, Gaddis, & Strange, 2002) and encourage em-
ployees to go out and gather in-depth information. Furthermore,
supervisors may stimulate employees to take a different perspec-
tive on the problem and challenge them to find new approaches
(Podsakoff, MacKenzie, Moorman, & Fetter, 1990), thereby stimu-
lating and intensifying the step toward information search. In
general, supervisors can provide structure, generate positive emo-
tions in employees, and therefore induce them to focus on finding
information that could entail potential solutions for the problem at
hand. We hypothesize that:

Hypothesis 3. Supervisor support moderates the positive rela-
tionship between problem identification and information search in
such a way that a high level of supervisor support strengthens the
positive relationship between problem identification and infor-
mation search.

In the process toward generating ideas from collected infor-
mation, employees have to be able to determine when sufficient
data have been gathered to embark upon idea generation. Em-
ployees need to feel confident about their own ability to gather
relevant data and to propose conclusions based on these data.
Confident employees will evaluate the gathered information on its
merits and determine its relevance for the problem at hand. Su-
pervisor support can enhance this process, as it affects the self-
esteem of employees. It has been shown that supervisor behav-
iors that are developmental in nature (as opposed to controlling)
facilitate intrinsic motivation and creativity (George & Zhou, 2001;
Oldham & Cummings, 1996). Supervisor support provides
acknowledgement and signals respect (Kim, Hon, & Lee, 2010;
Madjar et al., 2002). When supervisors convey to employees that
their actions are seen as contributions to their long-term devel-
opment and learning, employees are less anxious about making
and admitting one-time mistakes. In such an organizational
context, employees are less afraid to fail or make wrong decisions,
and hence, they will proceed toward generating ideas on the basis
of the gathered information.

In addition, in the process toward generating ideas from the
gathered information, it is essential to kindle the creative spark.
The more the information is gathered, the higher is the chance that
a combination of informationmay generate an idea. However, some
time is needed to sift through information, recombine information,
and come to new insights and ideas. Supervisor support will pro-
vide employees with time and space to explore and test ideas
(Mumford et al., 2002).

Finally, support from supervisors may provide new inputs to the
problem-solving process of individual employees. Support from
experienced supervisors can provide ideas for the specific direction
in which a solution can be found. Following this reasoning, we
hypothesize

Hypothesis 4. Supervisor support moderates the positive rela-
tionship between information search and idea generation in such a
way that a high level of supervisor support strengthens the positive
relationship between information search and idea generation.
2.4. Three-way interaction

In line with the interactionist theory of behavior, we expect that
the interaction of personal and contextual variables accounts for
the greatest variance, i.e., we expect proactivity and supervisor
support to interact. Proactivity of the employee and supervisor
support are both geared toward getting things done and moving
forward to the next step in the creative process. Proactive em-
ployees may easily get along the steps of the creative process,
whereas employees with low levels of proactivity need supervisor
support in each step. Hence, we expect that proactivity of the
employee and supervisor support may complement each other in
the following way.

Hypothesis 5. The relationships between (a) problem identifica-
tion and information search and (b) information search and idea
generation are moderated by the interaction of proactivity and
supervisor support.

Specifically, we expect that when supervisor support is high,
problem identification relates more strongly to information search
for individuals high on proactivity than for those low on proactivity.
When supervisor support is low, we also hypothesize that problem



M.C.J. Cani€els / European Management Journal 37 (2019) 188e197 191
identification relates more strongly to information search for in-
dividuals high on proactivity than for those low on proactivity.
Similarly, when supervisor support is high, information search is
expected to relate more strongly to idea generation for individuals
high on proactivity than for those low on proactivity, and when
supervisor support is low, information search is also hypothesized
to relate more strongly to idea generation for individuals high on
proactivity than for those low on proactivity.

Fig. 1 summarizes the hypothesized relationships in a concep-
tual model.

3. Method

3.1. Sample and procedure

Data for this study were collected using an online survey of 747
employees from a Dutch high-tech organization. We chose a
company in the high-tech sector because this sector is character-
ized by a high intensity of innovation. Competition is high in this
sector and innovation is considered to be the key in gaining
competitive advantage (Gnyawali & Park, 2011). It is important for
high-tech organizations to attract and retain creative employees to
address technological challenges. Respondents are professional-
level employees for whom creative problem solving is part of
their daily job. Problem identification, info search, and idea gen-
eration are largely tackled individually or within a team context.
Respondents report project progress to a project manager, while
individual job performance (and creative performance) is discussed
with their hierarchical supervisor. The questionnaire was accom-
panied by a cover letter stating the purpose of the study and as-
suring confidentiality and anonymity. Before the distribution of the
questionnaire, one subject-matter expert and two professionals
provided useful comments and suggestions on the clarity of survey
items. On the basis of their feedback, the design of the question-
naire was slightly modified to facilitate the use and readability of
the items.

The employee questionnaire was e-mailed to all employees who
belonged to research and innovation oriented departments (1017
individuals in total), generating 747 valid responses (response rate
of 73%). Of the employees, 80% were male and 68% were employed
for over 10 years in the organization. Most of the employees (88%)
had a bachelor degree or higher. These ratios are typical for the
population of employees in the targeted departments of this
company.

We gathered data by using self-reports, which may present a
risk associated with common method bias. A potential problem of
Problem 

Superviso

Fig. 1. Concept
self-reported data is that employees may have inaccurate percep-
tions about their performance. In our study, we investigate
employee perceptions on activities they perform as part of the
creative process engagement. Hence, we explicitly ask for activities
they undertakewhen undergoing a creative process. In this context,
the use of self-reports is considered to be a suitable procedure
(Conway & Lance, 2010; Kim, Egon, Kim, & Kim, 2013). Individuals
can continuously observe their own behavior, and hence, they can
provide more examples of these than raters can (Parker & Collins,
2010). Individuals can potentially detect differences in their
behavior as a reaction to certain situations, and they can perform
this better than raters do (Lance, Teachout, & Donnelly, 1992).
External raters often fall back on general impressions across all
behaviors, and a halo effect manifests itself. Individual ratings
overcome this drawback (Lance, Lapoit,& Fisicaro,1994). Hence, we
feel that we can justify the use of self-reports for measuring the
extent to which activities were executed that pertained to problem
identification, information search, and idea generation.

Nevertheless, several procedural remedies were taken
throughout the research process to curtail possible bias. In linewith
the recommendations of Podsakoff, MacKenzie, Lee, and Podsakoff
(2003), Conway and Lance (2010), and Spector (2006), we applied
the following procedure. We protected respondents' anonymity
and asked respondents to answer the questions as honestly as
possible. In this way, respondents’ evaluation apprehension was
reduced (Podsakoff et al., 2003). Moreover, this procedure reduces
social desirability bias (Podsakoff et al., 2003). Furthermore, our
research model contains mediations and interactions, which
reduce the risk of respondents “guessing” the desirable answers
(Malhotra, Kim, & Patil, 2006). The complexity of the research
model ensures that the respondents cannot easily combine related
items and produce the correlation needed to develop a common
method variance biased pattern of responses (Chang, Van
Witteloostuijn, & Eden, 2010). Furthermore, we provided verbal
labels for the scales and avoided the use of bipolar numerical scale
values (e.g., �2 to þ2) to reduce acquiescence bias (Kulas et al.,
2008).

To test for bias, we examined the potential for common method
variance by Harman's one-factor test recommended by Podsakoff
and Organ (1986). Specifically, we performed an unrotated, prin-
cipal component factor analysis with all manifest variables, thereby
extracting five factors with eigenvalues larger than 1, and the first
factor accounted for only 29.4% of variance. If common method
variance existed, a single factor would have emerged in the anal-
ysis, or one general factor would have accounted for most of the
covariance in the independent and criterion variables. Additionally,
r Support

ual model.
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we performed a confirmatory factor analysis (CFA) for the variable
in our model with and without the addition of a latent common
factor. The latent common factor controls for the portion of vari-
ance attributable to obtaining all measures from a single source
(see Podsakoff et al., 2003). If common method variance played a
role, factor loadings or intercorrelations should differ substantially
for CFAs regardless of whether this factor was included. This was
not the case; hence, overall we consider the threat of common
method variance in our sample to be low.
3.2. Measures

Multi-item scales, closely following previous studies, were used
to measure each construct. Unless reported otherwise, the
construct variables were measured on five-point Likert scales
ranging from 1 (totally disagree) to 5 (totally agree). The employee
survey covered the following construct variables.

We assessed the creative process with 11 items developed by
Zhang and Bartol (2010). Problem Identificationwas measured with
three items. An example item is “I spend considerable time trying to
understand the nature of the problem.” Information search was
measured with three items. An example item is “I consult a wide
variety of information.” Idea Generation was measured with five
items. An example item is “I generate a significant number of al-
ternatives to the same problem before I choose the final solution.”
The anchors for this scale ranged from never (coded 1) to very
frequently (coded 5).

As the three sub-dimensions of the creative process represent
related constructs, we conducted a CFA to determine whether the
distinction between the three constructs was valid. The three-
factor model showed an acceptable fit (c2/df¼ 3.620;
CFI¼ 0.963; GFI¼ 0.967; AFGI¼ 0.944; RMSEA¼ 0.059) and fitted
the model better than a one-factor model (c2/df¼ 6.143;
CFI¼ 0.922; GFI¼ 0.937; AFGI¼ 0.901; RMSEA¼ 0.083).

For Proactivity, we adopted the five-item scale of Seibert et al.
(1999). An example item is “I am constantly on the lookout for
new ways to improve my life.”

Supervisor support was measured with a four-item scale from
the Dutch Questionnaire on the Experience and Evaluation of Work
(VBBA), a survey instrument developed to evaluate the work situ-
ation of employees. Previous research demonstrated the psycho-
metric quality of this instrument (Van Veldhoven, de Jonge,
Broersen, Kompier, & Meijman, 2002). An example item is “My
direct manager makes me enthusiastic for my tasks.”

As previous research has found age, tenure, and gender to be
related to either social support or creative performance (Binnewies,
2008; Hopkins, 2002), these variables were considered as potential
control variables. Agewas measured in years. Tenurewas measured
Table 1
Descriptive statistics, reliability estimates, and correlations of study variables (n¼ 747).

Variables Mean SD 1 2 3

1. Idea generation 3.59 .62 (.64)
2. Information search 3.92 .62 .632** (.67)
3. Problem identification 3.97 .56 .572** .467** (.81)
4. Proactivity 3.73 .56 .500** .362** .381**

5. Supervisor support 3.46 .85 .128** .140** .137**

6. Self-efficacy 4.22 .54 .471** .332** .383**

7. Age 46.69 9.87 -.089* -.051 -.072*

8. Tenure 3.88 1.26 -.111** -.077* -.062
9. Gender 1.83 .41 .114** .038 .146**

10. Education level 3.76 .98 .283** .143** .262**

11. Department 2.45 .65 .174** .106** .198**

The diagonal values in parentheses represent the alpha-reliability coefficients.
*p < .05, **p < .01, ***p < .001.
by years of experience in the current job (coding: 1 for “< 1 year,” 2
for “1 to <3 years,” 3 for “3e10 years,” 4 for “10 to< 20 years,” and 5
for “20 years or longer”). Gender was measured as a dichotomous
variable coded as 2 for male and 1 for female. Furthermore, we had
control variables for education level and department. We also
controlled for creative self-efficacy, because employees who score
high on creative self-efficacymay not need supervisor support to be
convinced of their own capabilities to process gathered information
and develop this into ideas. Creative self-efficacy was measured by
a three-item scale suggested by Tierney and Farmer (2002).
4. Results

Before testing the hypothesized relationships, we evaluated the
robustness of the model. To eliminate some of the effects of mul-
ticollinearity, the measures were mean centered. To assess whether
multicollinearity was a significant problem, we calculated the
variance inflation factors (VIFs). All the VIF values were below 10
(the highest VIF was 2.09); therefore, we conclude that our mea-
sures do not suffer from multicollinearity.

We used linear multiple regression analysis to examine the
hypothesized effects of problem identification, by information
search, on idea generation. In addition, we examined the hypoth-
esized interaction effects of proactivity and supervisor support.
Table 1 reports the means, standard deviations, reliability esti-
mates, and correlations for all measures.

By performing linear multiple regression analyses, we regressed
idea generation on the control variables (Model 1). In Model 2, we
added the other factors to the regression analysis. The results show
that problem identification, information search, and proactivity are
directly and positively related to idea generation (Table 2). We
found no support for a positive significant relationship between
supervisor support and idea generation.

As we have cross-sectional data, we wanted to test whether it is
warranted to present a general order in activities that take place
during the creative process. Therefore, we tested for a mediating
effect of information search on the relationship between problem
identification and idea generation by applying template 4 of the
macro PROCESS for SPSS developed by Hayes (2013). Problem
identificationwas entered as the independent variable (X), and idea
generation was entered as the outcome variable (Y). Information
search was entered as the mediator variable (M). We controlled for
age, tenure, gender, education level, department, and self-efficacy.
Table 3 reports our findings. A significant positive relationship
was found between problem identification and information search
(b¼ .51, p< .001). We also found a significant positive relationship
between information search and idea generation (b¼ .46, p< .001).
The 95% bias-corrected confidence interval (CI) for the indirect
4 5 6 7 8 9 10

(.71)
.201** (.89)
.450** .170* (.66)
-.083* -.024 -.043
-.111** -.066 -.036 .702**

.042 .048 .175** .239** .205**

.117** .041 .271** -.256** -.243** .082*

.053 .051 .171** -.155** -.032 -.087* .306**



Table 2
Linear multiple regression analyses on idea generation.

Independent variables
(centralized)

Model 1
Linear regression model, controls only (unstandardized
coefficients)

Model 2
Linear regressionmodel, full model (unstandardized coefficients)

Direct effects
Problem identification .252***
Information search (mediator) .395***
Proactivity (moderator) .223***
Supervisor support (moderator) -.022

Controls
Age .001 .001
Tenure -.043 -.017
Gender .074 .052
Education level .082*** .058***
Department .065* .030
Self-efficacy .476*** .150***

Intercept 1.082*** -.703***
Adjusted R2 .251 .570
F-value 42.616 100.023

N 747 747

Unstandardized coefficients are reported, independent variables were centered.
*p < .05, **p < .01, ***p < .001.
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effect (derived from 5000 bootstrap samples) did not contain zero,
95% CI¼ [0.19, 0.28]. This pattern of results demonstrates that in-
formation search mediates the relationship between problem
identification and idea generation. This finding allows us to proceed
with testing our hypotheses.

We analyzed the moderating effects of proactivity (Hypotheses
1 and 2) and supervisor support (Hypotheses 3 and 4), and the
three-way interaction (Hypothesis 5). By using the moderated
mediation macro PROCESS for SPSS developed by Hayes (2013;
Preacher & Hayes, 2008), we conducted a series of regressions
that simultaneously examine the mediating effect of information
search and the moderating effect of proactivity and supervisor
support (template model 75 within PROCESS). This allowed us to
test whether proactivity and supervisor support moderated the
relationship between problem identification and information
search, while simultaneously testing whether proactivity and
supervisor support moderated the relationship between infor-
mation search and idea generation. The three-way interactionwas
tested by using template 72 within PROCESS. In both templates,
problem identification was entered as the independent variable
(X), and idea generation was entered as the outcome variable (Y).
Information search was entered as the mediator variable (M), and
proactivity and supervisor support were entered as moderator
variables (W) and (Z). As we strive for a parsimonious design
(following Becker, 2005), we controlled only for self-efficacy, as
this was the only significant control variable in our previous an-
alyses. Hence, self-efficacy was included as a covariate in the
moderated mediation analysis. On the basis of a bias-corrected
95% CI using bootstrapping with n¼ 5000 resamples, we found
that the mediation effect of information search was again signif-
icant, 95% CI¼ [0.22, 0.35]. Furthermore, proactivity significantly
moderated the relationship between problem identification and
information search (b¼ .14, p < .05), supporting Hypothesis 1, but
did not significantly moderate the relationship between infor-
mation search and problem generation (b¼ .01, ns). In addition,
the moderation effect of supervisor support was significant on the
relationship between information search and problem generation
(b¼�.07, p < .01), thereby supporting the exact opposite effect as
was hypothesized in Hypothesis 4. We found no support for a
moderating effect of supervisor support on the relationship be-
tween problem identification and information search (b¼ .02, ns).
The three-way interaction model confirmed the results of the
previous models but did not provide evidence for a three-way
interaction (Hypothesis 5).

We conducted simple slopes analyses for the significant in-
teractions. Fig. 2 shows the simple slopes for employees with low
(one standard deviation below the mean) and high (one standard
deviation above themean) proactivity. Fig. 2 shows a higher line for
proactive employees than for non-proactive ones. This indicates
that the way in which activities oriented at problem identification
transform into activities oriented at information search is stronger
for proactive employees.

Fig. 3 shows the results of our simple slopes analysis for the
significant interaction of supervisor support. Fig. 3 was again made
for one standard deviation above and below the mean. The above-
mean value was considered as high supervisor support and the
below-mean value was treated as a low level of supervisor support.
Fig. 3 shows that counterintuitively we found that employees who
perceive low supervisor support have higher levels of idea gener-
ation than employees who perceive high supervisor support.
Furthermore, information search had a slightly stronger positive
effect on idea generation for employees who perceive a low su-
pervisor support than that for employees who perceive a high level
of supervisor support.

5. Discussion

Although recent research has broadened our viewof the types of
individual and organizational contextual factors that facilitate or
hinder employee creative performance (e.g., Perry-Smith & Shalley,
2003; Shalley& Gilson, 2004), it is surprising that so little is known
about the interaction effects of these variables with the creative
process. The aim of the present study was to shed light on factors
that impact the creative process from problem identification to
information search and idea generation. We extend prior research
and theorizing in three ways. First, we extend current theorizing
about creativity by emphasizing that a process view to creativity is
essential. Our findings clearly indicate that different factors have a
stimulating or discouraging role in distinct phases of the creative
process. Future theorizing about creativity should therefore closely
consider the phases of the creative process.

Second, we found a significant positive moderation effect of



Table 3
Regression summary for the mediating role of information search and the moderating role of proactivity and supervisor support on the relationship between problem
identification and idea generation.

Independent variables (centralized) Model 3
Hayes Process (template 4)
Mediation

Model 4
Hayes Process (template 75)
Moderated mediation

Model 5
Hayes Process (template 72) Moderated mediation,
three-way interaction

Direct effects
Problem identification .2933*** .2823*** .2807***
95% bias-corrected CI [0.22; 0.36] [0.21; 0.35] [.22; .35]

Partial effects toward information search
Problem identification .4433*** .3900*** .3938***
Proactivity (moderator) .1853*** .1879***
Supervisor support (moderator) .0278 .0324
Interaction Problem identification x Proactivity .1433* .1368*
Interaction Problem identification x Supervisor
support

.0205 .0125

Interaction Proactivity x Supervisor support .0289
Interaction Problem identification x Proactivity
x Supervisor support

-.0383

Controls
Age .0025
Tenure -.0327
Gender -.0792
Education level -.0100
Department -.0020
Self-efficacy .2177*** .1359** .1353**

Intercept 1.4236*** -.5916** -.5910**
Adjusted R2 .2508 .2762 .2769
F-value 36.3773 55.1416 43.4055

Partial effects from information search to idea generation
Information search .4255*** .3920*** .3911***
Problem identification .2933*** .2823*** .2807***
Supervisor support (moderator) -.0152 -.0206
Proactivity (moderator) .2145*** .2082***
Interaction Information search x Proactivity .0117 .0175
Interaction Information search x Supervisor
support

-.0742** -.0732**

Interaction Proactivity x Supervisor support -.0364
Interaction Information search x Proactivity x
Supervisor support

.0626

Controls
Age .0007
Tenure -.0231
Gender .0395
Education level .0517***
Department .0186
Self-efficacy .2261*** .1872*** .1825***

Intercept -.4511* 2.8020*** 2.8237***
Adjusted R2 .5477 .5685 .5704
F-value 106.9194 127.1954 98.7896

N 747 747 747

Unstandardized coefficients are reported, independent variables were centered.
*p < .05, **p < .01, ***p < .001.
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proactivity on the relationship between problem identification and
information search (Hypothesis 1) and no moderation effect on the
relationship between information search and idea generation
(Hypothesis 2). This result indicates that proactive employees are
better in going through the initial motions of the creative process.
Compared to non-proactive employees, proactive employees un-
dertake more activities to define the problem, which in turn leads
tomore activities oriented at information search. These findings are
in line with what was expected from prior theorizing about the
creative performance of proactive employees (Gong et al., 2012;
Kim et al., 2009). However, our study advances current knowl-
edge by showing that proactivity is particularly important in the
first phase of the creative process. Furthermore, our results suggest
that making the step from information search to idea generation
goes equally well for proactive employees as for non-proactive
ones. Proactivity does not seem to be imperative for the last
phase in the creative process.
Third, we found no moderation effect of supervisor support on
the relationship between problem identification and information
search (Hypothesis 3). Apparently, supervisor support does not
play a key role in the initial stages of the creative process, at least
not within our sample. However, our data showed a significant
negative moderation effect of supervisor support on the rela-
tionship between information search and idea generation
(Hypothesis 4). Employees in our sample who perceived low su-
pervisor support performed better on idea generation than em-
ployees who perceived high supervisor support. This is a
counterintuitive result that may be explained by general in-
fluences, which are of particular importance to our sample of
highly educated, tenured, middle-aged men. It may be the case
that employees in our sample felt disparaged and demotivated by
supervisor support, as we found that more support flattens the
relationship between information search and idea generation.
Receiving frequent offers of support may be interpreted as a signal



2

2.5

3

3.5

4

4.5

5

Low Problem
Identification

High Problem
Identification

In
fo

rm
at

io
n 

se
ar

ch
Low Proactivity

High Proactivity

Fig. 2. Moderating effect of proactivity on the relationship between problem identification and information search.

2.5

2.7

2.9

3.1

3.3

3.5

3.7

3.9

Low Information search High Information search

Id
ea

 g
en

er
at

io
n

Low Supervisor
support

High Supervisor
support

Fig. 3. Moderating effect of supervisor support on the relationship between information search and idea generation.

M.C.J. Cani€els / European Management Journal 37 (2019) 188e197 195
of inadequacy in the perception of the supervisor, and employees
may tend to lose their feeling of responsibility and control (Dwyer
& Ganster, 1991; Willemse, Jonge, Smit, Depla, & Pot, 2012).
Support may undermine employees' feelings of self-competency
and self-determination (Chang, Huang, & Choi, 2012). Moreover,
the loss of intrinsic motivation has been shown to negatively
affect creative performance (Amabile et al., 1996). Additionally,
communication with supervisors may also be impaired by a
certain caution as employees may not want to show ignorance or
an open hand too early. Employees may also be hesitant to
contradict a supervisor's opinion to prevent conflict in the long
term. Alternatively, it may also be the case that there are three-
way interactions between supervisor support and other factors
in the relationship between information search and idea genera-
tion. For instance, the extent to which employees perceive to have
authority over their tasks may influence whether supervisor
support is perceived as being supportive or hindering. The present
study highlights the need for a different way of looking at su-
pervisor support in the creative process. Further research into the
possibly negative effects of supervisor support is warranted.
We did not find support in our data for a three-way interaction
between proactivity, supervisor support, and the relationships be-
tween problem identification, information search, and idea gener-
ation (Hypothesis 5). This finding may suggest that with regard to
the creative process, the initial phases are mainly influenced by
individual factors and not so much by organizational context fac-
tors, such as supervisor support. In contrast, the latter phases of the
creative process appear to be subject to organizational factors.
Again, this finding advances current theorizing about creativity and
highlights the importance for future studies to adopt a process view
of creativity.

5.1. Managerial implications

Considering the importance of employee creativity in
organizational-level innovation and competitive advantage (Grant
& Ashford, 2008; Shalley et al., 2004), it is key for managers to
know how employee creativity can be enhanced. Our results sug-
gest that proactive behavior of employees is beneficial in the early
stage of the creative process. It is difficult to stimulate proactivity as
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such by organizational means. However, supervisors can foster and
nurture an organizational culture in which proactive employees
can perform the best. Such a culture may contain cross-technology
working groups, to foster (proactive) employees’ networks and
broaden their information horizon. Another fruitful organizational
practice may be the support and sustenance of “expert clubs” as
part of expert careers. Expert Club members are asked for opinions
and expertise. They participate in strategic workshops and consult
board members. Especially proactive employees may be drawn to
these groups as these provideways to further broaden and intensify
their network and span of influence. Additionally, organizational
systems and procedures could facilitate easy access to organiza-
tional resources, which would make it easier for all employees to
gather information to solve specific problems. Such resources
would consist of access to resources to obtain (also classified) in-
formation. Specifically, access to paid databases and access to in-
formation brokers would be relevant in this respect.

By identifying supervisor support as a negative moderator on
the relationship between information search and idea generation,
our results highlight the importance of supervisors to constantly
assess the impact of their support. Supervisors may need to step
back when the creative process is unfolding, especially in the phase
where ideas are generated and evaluated on the basis of gathered
information. In this phase of the creative process, an increase in
supervisor support has a negative influence. Concretely, this means
that supervisor support should change forms. Supervisors may
want to step back from providing direct feedback on the task and
instead focus on being conducive to the creative process, for
instance, by stimulating exchange of ideas via internal networks. In
this way, it is likely that employees perceive less pressure from the
direct supervisor and still are able to find relevant sparring partners
to bounce off their ideas. Supervisors may think of supporting
employees by providing incentives for sharing of expertise, infor-
mation, and ideas. Furthermore, it is essential that supervisors
allow employees to fail and learn from their failures. Lessons
learned should be made known throughout the organization. The
testing of ideas could be facilitated by providing a budget and a
short decision trajectory to assess the feasibility of ideas.

5.2. Limitations

Our study is subject to several limitations, each of which leads to
avenues for further research. First, our study has its limitations in
terms generalizability. We used a homogenous sample, as the re-
spondents were employees of a single organization. Therefore, we
cannot generalize our findings to other samples, including other
organizations and countries. Our sample is characterized by a high
ratio of men. Although this gender composition is typical for
research and innovation departments in Dutch high-tech com-
panies, it may be interesting to investigate whether different
gender and age compositions of the sample may influence the
findings. For instance, studies have found that compared to men,
women are more sensitive to other people's assessment of them
(London, Larsen, & Thisted, 1999) and may therefore react differ-
ently to supervisor support than men. Future studies should try to
replicate this study in other settings to see whether these findings
apply to other populations.

Second, similar to many other studies about creativity, we used
cross-sectional data. The data do not allow for drawing conclusions
about causality. Although there are strong theoretical arguments to
assume that problem identification precedes information search,
which in turn precedes idea generation (Mumford et al., 1997;
Zhang & Bartol, 2010), longitudinal studies are warranted to un-
ravel the effects of relevant variables on the creative process.

Third, although we can justify the use of self-reports for
measuring creative process engagement activities, future research
may want to add supervisor and peer ratings of these variables to
avoid dependence on single source data.

Finally, although our model explains more than 56% of the
variance in idea generation, there may be other variables that
impinge on the creative process. Particularly because we find that
supervisor support may instigate insecurity and demotivation
among employees, it may be worthwhile for future studies to
include measures of psychological safety (Edmondson, 1999) and
climate for learning from errors (Putz, Schilling, Kluge, &
Stangenberg, 2013). Furthermore, supervisor support is only one
of many contextual factors that are worthy of further investigation
in relation to creativity as a process. Examples of these are (1) job
characteristics such as job complexity (Oldham & Cummings,
1996), role expectations (Shalley, Gilson, & Blum, 2000), organi-
zational resources for creativity (Amabile et al., 1996); (2) team of
work group characteristics, such as team composition (Payne,
1990); and (3) organizational-level characteristics such as organi-
zational climate (Woodman et al., 1993) and human resource
practices (Cani€els & Veld, 2016). Additionally, it would be inter-
esting to explore the interaction effects of the creative process ac-
tivities on societal factors, such as culture (Westwood& Low, 2003;
Zhou& Su, 2010), geographical environment (Carlino, Chatterjee,&
Hunt, 2007; Glaeser, 1999), technological change (Bonnardel &
Zenasni, 2010), and economic change (McKinley, Latham, &
Braun, 2014). Future research may enrich our findings by study-
ing these variables in connection to the phases in the creative
process.

Despite these limitations, we believe that our study has
extended our insights into the role of proactive behavior and su-
pervisor support during the unfolding of the creative process and
has teased out several valuable practices that individuals and or-
ganizations can adopt to encourage creativity and innovation.
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