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Abstract

Purpose –How to design jobs to support innovation is an issue that has received plenty of consideration over
the past years. Building on the job characteristicsmodel, the present study is set up to identify configurations of
perceived job characteristics for innovation.
Design/methodology/approach – By adopting a fuzzy-set configurational approach (fsQCA), the research
question is addressed through a two-wave self-report survey of 199 employees of an Italian manufacturing
company.
Findings – Results reveal four compatible configurations of job characteristics leading to high levels of
innovative work behavior and two for low levels.
Practical implications – The results offer guidance for managers and organizations that aim to strengthen
employee-driven innovation by offering different recipes of job design to maximize the chance of boosting
innovative behaviors among their workers.
Originality/value – This research is one of the first to empirically test the relation of job characteristics for
innovative behavior using a configurational approach. By doing so it contributes to the literature by advancing
the notion that innovative endeavors are determined by the holistic effects of different interdependent
configurations of job characteristics.
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Paper type Research paper

Introduction
Over the past few decades, managers and researchers have been looking at ways to properly
design jobs so that employees are more innovative (e.g. Hernaus, 2016). Employees can
contribute to the development of innovations with their intentional generation, promotion
and realization of new and useful ideas, processes, products or procedures within a role,
group or organization (Janssen, 2000). These behaviors are defined as innovative work
behaviors (IWB) and are a key factor in supporting the entire innovation process of public and
private organizations (Poto�cnik and Anderson, 2016; Kmieciak, 2020; Battistelli et al., 2021).

Job design represents the content and structure of work tasks, activities, relationships and
responsibilities and it’s an important device for human resource management to strategically
shape working practices (Parker, 2014). Job design specifically can be utilized to create a
supportive and stimulating work environment that enhances IWBs (Parker et al., 2021).
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Numerous studies have pointed out that specific job designs can have either direct or indirect
effects on individual innovation and related constructs (e.g. Parker andOhly, 2008). One of the
most influential theoretical foundations for designing jobs with increased innovative
properties is the job characteristics model (JCM) (Hackman and Oldham, 1975). The JCM
describes five core job characteristics, autonomy, skill variety, task significance, task identity
and feedback. Past research has contributed to assessing the importance of this model for
innovative behaviors in two separate manners.

The first analyzed the overall effect of job characteristics by aggregating them into a
single construct, often referred to as job complexity. Job complexity has been found to
contribute to innovation by stimulating, enhancing perceptions of challenge, and boosting
intrinsic motivation (e.g. Audenaert et al., 2017). Employees performing complex tasks
develop higher levels of responsibility for solving problems and therefore are more proactive,
which leads them to generate and implement more and better ideas (Frese et al., 2007).
Moreover, the execution of complex tasks facilitates the application of new knowledge, skills
and abilities that are important for both the generation and implementation of new ideas
(Amabile, 2012; Parker et al., 2021).

The second examined the association of job characteristics and innovation, considering
the discrete effect of all characteristics separately. Several studies have connected each task
characteristic with innovation highlighting significant associations with autonomy, variety
of skills, task identity, job feedback and task significance (e.g. De Jong and Kemp, 2003).

Both directions have been investigated by research, resulting in a large body of evidence
(Oldham and Fried, 2016). Nevertheless, while the first approach describes an overall effect
of job complexity for innovation, not considering the specificity of each characteristic, the
latter describes only the results of single characteristics, omitting the overall effect;
therefore, much of the interaction of the underlying characteristics remains, to date, largely
unexplored.

Prior theorizations suggested that combinations of job characteristics are more accurate
predictors than single ones (Hackman and Oldham, 1975). All five job characteristics offer
equally valuable work outcomes, but they do not show uniform effects, instead, they seem to
interact with each other, combining in complex and synergic ways (Hernaus, 2016). Even if
the theory rests on the assumption that these job attributes are compensatory (Meyer et al.,
1993), so that a high level of one attribute counterweighs for a low level of others, no research
has been done in this direction.

To specifically address this issue, the present study adopts a fuzzy-set (fsQCA)
configurational approach (Farivar et al., 2019) to investigate combinations of causal
conditions resulting from the interaction between job characteristics leading to high and low
levels of innovative work behavior.

Literature review
The job characteristics model
The JCM is among the most prominent theories of job design. Hackman and Oldham’s model
(1975) defines five core job dimensions: autonomy, the degree to which employees have the
freedom to decide how to perform their tasks; task significance, denoting how the job impacts
other people’s work, condition, or well-being; task identity, the extent to which a job requires
performing distinguishable tasks from start to finish; skill variety, the amount of multiple
high-level skills required to be utilized by employees on the job; and feedback, the degree to
which employees are informed on how effective they are at work. These five core dimensions
regulate three psychological states: skill variety, task identity and task significance shape
“experienced meaningfulness”; autonomy affects “experienced responsibility”, and feedback
relates to “knowledge of results” (Hackman and Oldham, 1975).
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In every job, all characteristics are present to a greater or lesser extent and the purpose of
job design is to adjust the levels of each characteristic to facilitate any wanted outcomes
(Oldham and Fried, 2016). The five job characteristics are not theoretically meant to be of
equal value. Instead, Hackman and Oldham’s original model (1975) proposed the following
formula to calculate their effects, the motivating potential score (MPS), which later has been
adopted as an aggregated measure of job complexity (Hackman and Oldham, 1975):

MPS ¼ ðSkill Varietyþ Task Identityþ Task SignificanceÞ
3

3Autonomy3 Feedback

This index depicts an a priorimodel of job characteristics represented by a three-way product
of autonomy, feedback and the average of skill variety, task identity and task significance. A
job must be perceived to be high on at least one of the three factors that lead to “experienced
meaningfulness,” and also must be high on both autonomy and feedback in order to lead to
motivational outcomes. This, altogether, points to the notion that the components are all
necessary, but none is sufficient for the determination of job design effects (Hinton and
Biderman, 1995).

The five job characteristics are not meant to be assumed as objective features of a job, but
rather individual perceptions, reflecting several cues and information deriving from the social
surrounding (Talat and Riaz, 2020; Salancik and Pfeffer, 1978). This entails that different
employees working on the same job may perceive their tasks differently in terms of skill
variety, task identity, task significance, autonomy and feedback. Scholars have theoretically
and methodologically explored this issue and examined whether employee self-ratings
converged with evaluations made by other observers (e.g. Birnbaum et al., 1986). The results
of research concerning the objectivity of employees’ job ratings advise that, generally,
employees deliver correct accounts of their job characteristics (Oldham and Fried, 2016).
Consequently, most of the latest studies investigating job design adopts self-reports of
employees’ job characteristics (e.g. Astrauskaite et al., 2015).

Although the JCM core attempt was to provide guidance for designing jobs with
augmented motivational properties (Hackman and Oldham, 1975), more recent
conceptualizations have extended its conceptualization and broadened the field of study
by linking it to other results (e.g. Grant et al., 2011). Numerous different outputs have been
recognized by empirical studies over the years (Oldham and Fried, 2016). For example,
research has examined the effects of jobs on employees’ organizational citizenship behaviors
(e.g. Zhang and Farndale, 2021), well-being (e.g. Daniels et al., 2017) and innovative-related
constructs (Coelho and Augusto, 2010).

Job design for innovation
IWBs are context-dependent behaviors that can be affected by the nature of the work and by
the different characteristics that it entails (�Cerne et al., 2017; Cangialosi et al., 2021).
Accordingly, job design can be understood as a key driving force for IWBs (e.g. Axtell et al.,
2000) and several studies have recognized job characteristics as a major influence on
employees’ innovation (e.g. Afsar et al., 2019).

From a job complexity perspective, job characteristics are simplified as a single construct
that has been related to IWB by several studies (e.g. Matthew et al., 2014). Oldham and
Cummings (1996) found that the composite index of job characteristics (i.e. job complexity)
was an effective predictor of individual innovation, as complex jobs compel employees to
constant increase their knowledge, skills and abilities to keep upwith the introduction of new
technologies and procedures in the workplace (Oldham and Cummings, 1996). These jobs
improve employees’ enthusiasm and motivation for work thus stimulating their innovative
behaviors (e.g. Ohly and Fritz, 2010). Research also indicates that job complexity is positively
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related to employees’ synthesis of knowledge from various sources which also favors
innovative results (Cangialosi et al., 2020a). Similarly, Shalley et al. (2009) found a direct effect
of job complexity on an innovative-related construct, self-reported creative performance.
Park et al. (2016) stated that openness to experience employees are more likely to undertake
IWBswhen perceiving their job to be complex in associationwith an innovative climate.More
recently, Audenaert et al. (2017) suggested that the effects of psychological empowerment on
individual innovation are contingent on the levels of perceived job complexity.

From a single characteristics approach, autonomy is by far the most studied in relation to
innovative-related outcomes (Wang and Cheng, 2010). Employees withmore autonomy in their
jobs have more power and control over their tasks tend to be more flexible and innovative
(Slatten and Mehmetoglu, 2011). Autonomous decision-making leads to higher levels of IWB,
by intrinsically motivating and exerting more determination which translates into propensity
and capacity to innovate (Zhang et al., 2020). From an opposite perspective, Luoh et al. (2014)
found job standardization (i.e. lack of autonomy) to negatively affect employees’motivation and
enthusiasm and reduce IWB. Job autonomy not only affects intrinsic motivation, but it also
influences creative self-efficacy which is strongly correlated to individual innovation (Gupta,
2020). Furthermore, employees that are given more choice experience a sense of trust from the
organization and are more confident in searching for new and useful approaches to problems
and delivering innovative outcomes (Dorenbosch et al., 2005).

Task significance also has received some attention in association with innovation. Task
significance is strongly related to the amount of intrinsic motivation employees show (Coelho
and Augusto, 2010) which can result in innovative behaviors (Zhang and Bartol, 2010).
Recently, Lee and Jeon (2020) highlighted that the effect of task significance on creative
behavior. Additionally, Yang and Cho (2015) revealed a direct effect of task significance on
IWBand Cangialosi et al. (2020b) found that task significance increased the effects of learning
on IWB in presence of high levels of autonomy.

Moreover, task identity was found significantly related to IWB (Coelho and Augusto,
2010). Task identity provides meaningfulness and increases the intrinsic motivation of
employees and consequently their willingness to innovate (Hartmann, 2006). Yet, a study of
Deegahawature (2014) concluded the opposite, suggesting that jobs as an entire piece may be
a constraint for innovation.

Another key job characteristic for IWB is skill variety (Li and Hsu, 2016). Employees
adopting multiple skills in their job tasks demonstrate more innovative behaviors (Chang
et al., 2011). Skill variety drives employees to develop various skills and this further fosters
the generation and realization of new ideas (Chen et al., 2011). Moreover, employees’ learning
enhanced by skill variety is related to creative self-efficacy which in turn revolves in higher
levels of IWB (Gong et al., 2009).

Finally, job feedback has been found to enhance employees’ knowledge acquisition,
personal growth and satisfaction of job tasks thus individual innovation (Coelho and
Augusto, 2010). Yang and Cho (2015) found that feedback from the job was directly
associated with IWB and Ahn and Hong (2011) that feedback had positive relationships with
incremental innovation. Furthermore, a study by Battistelli et al. (2013) established that job
feedback would increase the relationship between short-term thinking, and emotional
reaction and innovative performance, such that a positive and significant association
emerged only in the case of high feedback.

Research question
The importance of job characteristics to IWB has been largely recognized both combined as
an index and singularly as discrete characteristics (e.g. Parker et al., 2017). However, several
conceptual works have stated the necessity to move beyond this duality of approaches to a
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more holistic perspective. For instance, De Treville and Antonakis (2006) suggested that a
configuration of job characteristics would be more important for employees’ intrinsic
motivation than independent main effects. Moreover, several recommendations have been
made formethodological improvements, such as to consider howdistinctive configurations of
work characteristics might create synergistic effects (e.g. Parker et al., 2017). Additionally,
Lee and Raschke (2016) more directly, advocated for the use of set-theoretic methods, such as
fuzzy set qualitative comparative analysis (fsQCA), to address the effects of job design. All of
these suggestions together hint at the configurational approach to be a logical extension of
the JCM (Meyer et al., 1993).

Previous studies did not account for the reciprocal interdependence between job
characteristics, and chiefly applied symmetric approaches of analysis grounded on the “net-
effects” assumption (e.g. SEM). Yet, such methods do not comprise co-occurring causality
among independent variables to explain a result (Woodside, 2014). Consequently, the
adoption of those techniques inhibits the possibility to capture complex interdependencies,
mutual causality between predictors, and nonlinearities that characterize behaviors inside
organizational settings (Meuer and Fiss, 2020; Greckhamer et al., 2018).

Conversely, fsQCA is a more appropriate method to assess such complexity (Dahms and
Kingkaew, 2019; Farviar et al., 2019; Lo et al., 2019) as it allows a behavior (IWB) to be
regarded as clusters of interconnected causal conditions (job characteristics) that are
intended to be assessed as holistic combinations rather than independent conditions
(Woodside, 2014). Based on the aforementioned arguments, the present study is articulated
through a research question (Figure 1).

Research question. Which, if any, theoretically possible configurations of job
characteristics are considered sufficient for high/low levels of innovative work behavior?

Method
Data collection
This study was conducted as part of a broader human resource management project
designed to enhance employees’ innovative behavior at work in a manufacturing company in
central Italy. The organization was involved in its entirety including all departments
(production, accounting, and management), and organizational levels (from first-line
employees to top management). The study was based on data deriving from surveys made

Autonomy

Task Iden ty

Skill VarietyTask Significance

Feedback

Innova ve Work 
Behavior

Figure 1.
Conceptual model
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available in Italian to all employees. Two self-evaluation questionnaires were administered at
two-point time, at a 6-month distance. Completion was rendered either on paper during work
hours or online. Participation was on a voluntary basis and confidentiality was guaranteed.
Participation of 232 (t1) and 199 (t2) employees was achieved, representing a return rate of
93%, at t1, and 80%, at t2, of the total population (247).

At t2 the sample consisted of 73%males and 27% females. Most of the respondents were
high school graduates (66%), about 13% had a master’s degree or higher and 20% held a
secondary school diploma. Additionally, almost 64% of the respondents were 35–45 years
old. Finally, 16% of the participants were managers, 32% office workers, and the remaining
52% production employees.

Measures
All measures were drawn from internationally validated scales. Numerous studies have
previously translated them following the back-translation procedures recommended by
Brislin (1980) and adopted them to the Italian context (e.g. Cangialosi et al., 2020b).

Job characteristics. Autonomy, feedback, task identity, task significance and skill variety
were assessed with the Morgeson and Humphrey’s (2006) WDQ 3 items per dimension were
selected for the purpose of this study. Examples of items are “my job allows me to decide the
order in which my activities must be done” for autonomy, “the work activities themselves
provide direct and clear information about the effectiveness (e.g. quality and quantity) of my
job performance” for feedback, “The job provides me the chance to completely finish the
pieces of work I begin” for task identity, “The results of my work are likely to significantly
affect the lives of other people” for task significance and “my job involves performing a
variety of different tasks” for skill variety. All items were measured using a five-point Likert-
type scale from “strongly disagree” to “strongly agree.”

Innovative work behavior. Innovative work behavior was measured with Janssen’s (2000)
nine-item scale. Examples of items are, how often in the past six months “I created new ideas to
solvedifficult problems” and “I introduced new ideas in theworking environment in a systematic
way.”All items were measured using a five-point Likert-type scale from “very often” to “never.”

Preliminary analyses
Reliability and validity were assessed for the constructs of this study. Cronbach’s alpha and
McDonald’s omega of all factors were found above the advised thresholds, indicating
acceptable levels of internal consistency, IWB (α 5 0.92; ω 5 0.92); autonomy (α 5 0.74;
ω5 0.76); feedback (α5 0.85; ω5 0.85); task identity (α5 0.76; ω5 0.72); task significance
(α 5 0.74; ω 5 0.76); skill variety (α 5 0.84; ω 5 0.83).

The average variance extracted (AVE) was measured to establish discriminant validity,
resulting in greater than 0.50, ranging between 0.53 and 0.63. Additionally, the correlations
between the different variables did not exceed 0.80 and the square root of each factor’s AVE
was tested against its correlations with other factors and shown to be higher (Fornell and
Larcker, 1981). The findings are presented in Table 1.

Additionally, common latent factor technique andHarman’s single-factor testwere assessed
to check for multicollinearity along with the eventual risk of common method bias (Podsakoff
et al., 2012). Each construct variance inflation factor was lower than 3, showing that
multicollinearity was not a concern. Also, no single factor explained more than 33.36% of the
total variance between constructs, suggesting that common method bias was not present.

FsQCA
Due to the skewness of the study constructs (common in large-N settings), the calibration
procedure was performed using percentiles to avoid producing less significant outcomes
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(Pappas et al., 2017). Based on the results of the probability density function and on Beynon
et al.’s procedure (2016), the three qualitative anchors were selected for each construct full-set
inclusion (95th percentile), crossover point (50th percentile) and exclusion (5th percentile).
Scores were subsequently transformed into set measures based on the qualitative anchors
(Ragin, 2008). The calibrated scores were bound to the thresholds of full membership, the
crossover point, and full non-membership (fuzzy score 5 0.95, 0.50, 0.05; respectively).

Then, with the current version of the fsQCA software (Ragin, 2006) a truth table of 2k rows
was produced (Table 2), with k representing the number of outcome predictors and rows all
possible combinations. The truth table was sorted based on frequency and consistency
(Ragin, 2008). Consistency for sufficient solutions was set at ≥ 0.80 (Ragin, 2008) and
frequency at two cases per configuration, following the guidelines for samples with large
number of cases (199). Additionally, to lessen the chance of paradoxical results, a PRI
(proportional reduction in inconsistency) measure of consistency cut-off was set at ≥ 0.50, as
configurations with lower PRI indicate significant inconsistency (Greckhamer et al., 2018).
Nonetheless, more than 80% of total cases was retained in the truth table.

FsQCA offers three methods for dealing with logical remainders: complex, parsimonious
and intermediate solutions (Schneider and Wagemann, 2010). The difference between each
solution lies in the simplifying assumptions about the supposed result of the configurations
showing no corresponding cases. The intermediate solution was selected because logical
remainders can be limited to those that are deemed most reasonable (Ragin, 2008). Results
were subsequently confronted with the parsimonious solution to set core and peripheral
conditions (Fiss, 2011).

Findings
Prior to the fuzzy-set truth table process, necessity analysis was carried out to assess whether
any singular condition was necessary for the outcome to occur (Table 3). However, no
contextual condition exceeded the threshold of 0.90 consistency score for high nor for low
levels of IWB (Schneider and Wagemann, 2010).

Results for high levels of innovative work behavior
The results of the fuzzy-set analysis for sufficient conditions showed that the intermediate
solution contained four configurationswith an acceptable overall solution consistency of 0.83,
surpassing the suggested threshold of 0.75. This indicates that the causal conditions are
sufficient for the outcome (Table 4). The overall solution coverage is approximately 37% of
the total membership in IWB, which is between 20 and 65% recommendation (Woodside,
2014; Dahms and Kingkaew, 2019). The unique contribution of causal conditions to high IWB
in each configuration is significant, being higher than zero (Schneider andWagemann, 2010).

Construct M SD AVE 1 2 3 4 5 6

1. IWB 2.63 0.83 0.61 0.78
2. Autonomy 3.17 0.85 0.54 0.42 0.73
3. Feedback 3.14 0.91 0.63 0.27 0.32 0.79
4. Task identity 3.33 0.78 0.53 0.28 0.38 0.45 0.71
5. Task significance 3.59 0.82 0.66 0.26 0.32 0.55 0.27 0.61
6. Skill variety 3.53 0.83 0.62 0.37 0.42 0.32 0.20 0.47 0.78

Note(s): Square roots of the AVE are presented in italic as diagonal elements. Off-diagonal elements are the
correlations among constructs (0.2 or higher are significant, p < 0.01)

Table 1.
Descriptive statistics
and correlations
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All configurations are acceptable subsets of high IWB as consistency is beyond the
suggested threshold of 0.75 (Woodside, 2014). Finally, the raw coverage scores for solutions
a1 and a2 are relatively high and imply greater empirical importance than a3 and a4. The
results of fsQCA for high levels of IWB are shown in Table 4.

Configuration a1 suggests that high levels of autonomy, task identity, skill variety and
feedback may lead to high levels of IWB regardless of their level of task significance.
Configuration a2 posits that high levels of autonomy, task identity, skill variety and task
significance, may lead to high levels of IWB regardless of feedback. Configuration a3
suggests that at low levels of task significance the simultaneous presence of, skill variety,
feedback and task identity, the latter as peripheral condition, may lead to high levels of IWB
regardless of job autonomy. Finally, configuration a4 posits that the conjoint presence of high
levels of task significance, task identity and autonomy, the last being peripheral condition,
regardless of skill variety, may lead to high levels of IWB when feedback is low.

Results for low levels of innovative work behavior
Table 4 shows two substitutable configurations with acceptable overall solution consistency
(≥0.75) and coverage above the recommended 20% of the total membership in the outcome

AUT FEED TI TS SV No. of cases Perc. of sample Raw cons PRI cons

0 0 0 0 0 28 14.07 0.54 0.36
1 1 1 1 1 23 11.56 0.86 0.83
0 0 1 0 0 15 7.54 0.50 0.28
1 0 0 0 0 11 5.53 0.64 0.32
1 1 1 1 0 11 5.53 0.67 0.46
0 1 1 0 0 10 5.03 0.51 0.34
1 0 1 0 0 9 4.52 0.67 0.41
1 1 1 0 0 8 4.02 0.71 0.48
0 1 1 1 1 8 4.02 0.67 0.57
0 0 0 0 1 7 3.52 0.70 0.50
0 0 0 1 0 6 3.02 0.64 0.44
0 1 0 0 0 5 2.51 0.62 0.37
1 0 0 1 0 5 2.51 0.71 0.51
0 1 1 1 0 5 2.51 0.56 0.35
1 0 1 0 1 5 2.51 0.74 0.62
1 0 1 1 0 4 2.01 0.80 0.56
0 1 1 0 1 4 2.01 0.82 0.76
1 1 1 0 1 4 2.01 0.86 0.79
1 0 0 1 1 4 2.01 0.70 0.50
1 1 0 1 1 4 2.01 0.67 0.52
1 0 1 1 1 4 2.01 0.86 0.77
1 1 0 1 0 3 1.51 0.67 0.47
1 1 0 0 0 2 1.01 0.62 0.32
0 1 0 1 0 2 1.01 0.67 0.50
1 0 0 0 1 2 1.01 0.79 0.58
0 0 1 0 1 2 1.01 0.66 0.50
0 0 0 1 1 2 1.01 0.67 0.43
0 1 0 1 1 2 1.01 0.75 0.61
0 0 1 1 0 1 0.50 0.63 0.35
0 1 0 0 1 1 0.50 0.76 0.56
1 1 0 0 1 1 0.50 0.85 0.72
0 0 1 1 1 1 0.50 0.74 0.56

Note(s): AUT: autonomy; FEED: feedback; TI: task identity; TS: task significance; SV: skill variety

Table 2.
QCA truth table for the

outcome innovative
work behavior
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(Woodside, 2014). The unique contribution is significant as it is above zero (Schneider and
Wagemann, 2010). The two configurations are satisfactory subsets of low IWB as their
consistencies exceed the recommended threshold of 0.75 (Woodside, 2014).

The first configuration, b1, shows that high levels of autonomy and the simultaneous low
levels of all the other characteristics, with skill variety as peripheral condition, regardless of
the level of feedback, may lead people to low levels of IWB. Additionally, configuration b2
suggests that high levels of task identity may lead people to low levels of IWB when all the
other characteristics are at low levels, with task significance and skill variety as a peripheral
condition.

Predictive validity, robustness and sensitivity analyses
The present study tested for predictive validity to identify the model capacity to generate the
same outcome on different samples (Pappas et al., 2017). The procedure followed involved,
first dividing the sample in two, subsample and holdout sample, then carrying out sufficiency
analysis for the subsample, and subsequently testing the results against the holdout sample.
Table 5 illustrates patterns of complex conditions as consistent indicators of high levels of
IWB for the subsample (overall solution consistency 5 0.83).

All of the four configurations presented in Table 5 are models to be plotted against the
result. This requires that each configuration is merged in a single construct in fsQCA, and,

Outcome: IWB Outcome: ∼IWB
Attribute Consistency Coverage Consistency Coverage

Autonomy 0.579 0.637 0.422 0.453
∼Autonomy 0.502 0.471 0.661 0.605
Task significance 0.621 0.613 0.472 0.454
∼Task significance 0.447 0.464 0.598 0.606
Task identity 0.559 0.616 0.438 0.471
∼Task identity 0.521 0.487 0.643 0.587
Skill variety 0.634 0.665 0.421 0.431
∼Skill variety 0.458 0.447 0.673 0.642
Feedback 0.648 0.604 0.532 0.484
∼Feedback 0.446 0.495 0.564 0.610

Note(s): ∼Indicates a logical NOT (the absence of a condition)

IWB Lack of IWB
Conditions a1 a2 a3 a4 b1 b2

Autonomy C C $ C Ø
Task significance C Ø C Ø ø
Task identity C C $ C Ø C
Skill variety C C C ø ø
Feedback C C Ø Ø
Consistency 0.862 0.863 0.797 0.831 0.814 0.807
Raw coverage 0.295 0.289 0.115 0.102 0.160 0.116
Unique coverage 0.008 0.006 0.021 0.015 0.081 0.074
Solution consistency 0.835 0.809
Solution coverage 0.369 0.235

Note(s):Black circles (“C”) indicate high condition, cross circles (“Ø”) low condition and blank spaces “do not
care” condition; large circles denote core conditions, while small circles indicate peripheral conditions

Table 3.
Necessary analyses for
the occurrence (and no
occurrence) of IWB

Table 4.
Combinations to
innovative work
behavior
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once the new constructs are created, they are then plotted with IWB as the outcome. Figure 2
shows the results for testing model 1 on the holdout sample. These indicate parallel results to
those from the subsample (Table 5), with that adequate levels of consistency (0.85) and
coverage (0.35). From the predictive tests carried out on all themodels, it is possible to assume
that the configurations displaying high consistency for the subsample have a high
predictivity for the holdout sample and vice versa.

Finally, to check the robustness and sensitivity of analyses, the fsQCA procedure was
repeated with multiple altered methods. According to Skaaning (2011), the types of
robustness checks for fsQCA results must include changes in calibration thresholds and in
the consistency of configurations. Accordingly, first, the calibration approach was changed
using the procedure employed by Ordanini et al. (2014) where the three qualitative anchors
are based on the survey scale (five-point Likert). The full membership threshold was fixed at

Models from subsample 1 Raw coverage Unique coverage Consistency

AUT*TI*SV 0.291 0.167 0.849
AUT*∼TS*TI 0.132 0.023 0.793
∼TS*TI*FEED*SV 0.134 0.034 0.912
∼AUT*∼TS*∼TI*FEED*∼SV 0.091 0.039 0.808
∼AUT*∼TS*∼TI*∼FEED*SV 0.124 0.056 0.828
∼AUT*TS*∼TI*FEED*SV 0.114 0.61 0.803
Overall solution consistency 0.825
Overall solution coverage 0.539

Note(s): AUT: autonomy; FEED: feedback; TI: task identity; TS: task significance; SV: skill variety
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4; the full non-membership threshold at 2; and the crossover point at 3. The new anchors were
then adopted to calibrate all the conditions while keeping the same frequency threshold of 2
and consistency threshold of 0.80. The results for the sufficiency test did not highlight any
major discrepancies from the prior.

Then, following Ragin’s recommendation (2008) to compare sufficiency test results with a
more restrictive consistency threshold, analyses were repeated setting the consistency
threshold to 0.85 while maintaining the numerosity of 2. However, when increasing the
consistency threshold, only minor changes were observed in the number of solutions and the
overall reading of the results stayed unaffected.

Discussion
The present study takes a diverse approach from traditional innovation and job design
research employing configurational analysis. By considering the role of different
configurations of job characteristics, this paper aimed at shedding light on how distinct
job recipes may lead employees to high levels of innovative work behaviors. To this end, the
research question based upon the JCM (Hackman and Oldham, 1975) served as the basis for
identifying and discussing configurations of job characteristics for enhancing individual
innovation. First, necessity analysis underlined that no single necessary condition was
present for high levels of innovative work behavior nor low levels. Second, sufficiency
analysis exposed and explored four configurations leading to high levels of innovative work
behavior and two leading to low levels (Research Question).

Configuration a1 and a2 represent two permutations of a profile that consistently lead to
high levels of IWB. They share three core conditions (autonomy, task identity, and skill
variety) and only differ on the presence of high levels of task significance and feedback. A1
displays high levels of feedback, regardless of those of task significance and a2 high levels of
task significance regardless of those of feedback. These results point at a substitution effect
in which feedback and task significance do not coexist when employees experience high
levels of the remaining job characteristics. Consequently, these solutions suggest that it is
sufficient to design jobs entailing high levels of autonomy, task identity and skill variety with
the presence of either high feedback or high task significance to facilitate employees’
innovation. This result seems to back the original theorization of the JCM as per obtain high
levels of IWB job characteristics must be high on most of the job characteristics.

Interestingly, configuration a3 and a4 display a similar effect, where low levels of task
significance and feedback do not co-occur. Configuration a3 suggests that when
task significance is low it is sufficient for employees’ innovation to experience high levels
of task identity skill variety and feedback regardless of the level of autonomy. Configuration
a4 implies that when feedback is low high levels of autonomy, task significance and task
identity are sufficient to promote individual innovation regardless of skill variety. Taken
together these findings highlight a specific effect of substitution between feedback and task
significance. This result could be read in light of the cognitive load theory which has been
previously shown to be affected by task characteristics (Paas and van Merri€enboer, 2020).
When, together with the other job characteristics, both task significance and feedback are
high so is the employees’ cognitive load, accordingly mental resources are likely unavailable
for additional cognitive activities. In sum, when employees are occupied in processing many
elements, there may be little opportunity for generating and implementing new and useful
ideas (i.e. IWB). This is new to the literature and allows a deeper understanding of the
interplay of job characteristics and highlights more complex synergies than previously
theoretically hypothesized (Hackman and Oldham, 1975).

Additionally, the role of task identity is of particular interest as it is present in all out of the
four configurations for high IWB. This advises a stronger relation with innovation than prior
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studies assumed (e.g. Humphrey et al., 2007). Also, past research has been inconsistent
regarding the role of task identity for innovation. Some authors found task identity to be
positively associated with individual innovation, as it increases job meaningfulness and
intrinsic motivation of employees (Coelho and Augusto, 2010), while others finding contrary
results, reached the opposite conclusion, proposing that jobs as an entire piecemay constraint
individual innovative efforts (Deegahawature, 2014). The present results back to the first
standpoint, as task identity is a condition present in all the sufficient configurations for high
levels of IWB.

Concerning low innovative work behavior, two configurations have been indicated by
sufficiency analysis. The first requires high levels of autonomywhen all other characteristics
are below average regardless of the levels of feedback (b1), the latter high levels of task
identity, when all other conditions are low (b2). This adds to the literature as little is known
about what factors lead to low levels of IWB. Besides, the presence of high levels of autonomy
(b1) and task identity (b2) in sufficient configurations is somewhat unexpected and should be
further analyzed.

Moreover, according to this MPS formula, autonomy and feedback are assumed to be
three timesmore significant compared to skill variety, task identity, or task significance. This
translates to the conception that if a job is high in autonomy (or feedback), regardless of levels
of variety, identity, and significance, its behavioral effects will be very high. The present
results point in the same direction, as in every sufficient configuration either high levels of
autonomy or feedback are present. However, the findings offer more nuanced details about
this interaction. In fact, in a3 configuration autonomy is in condition of “do not care,”
signifying that regardless of the level of perceived autonomy, employees can reach high
levels of innovative work behavior when conditions of high task identity, skill variety and
feedback are present, together with low levels of task significance. Additionally, in a4
configuration high levels of innovative work behavior can be obtained even at low levels of
feedback when task identity, task significance and autonomy are present. This suggests
stronger importance of the job characteristics underlining the experienced meaningfulness
psychological state than theoretically assumed.

In summary, these results are of interest as they signify the importance of intending job
design in a more rounded and holistic manner, as even at high levels of a single characteristic
may lead to low results when the other characteristics are below average. The fsQCA results
revealed details about the heterogeneity of effects of job design, identifying different
configurations leading to high and low levels of individual innovation. The presented
outcomes facilitated the effort to unpack heterogeneity of job design resulting in a grouping
of job characteristics that is more fine-grained than the dichotomy of single characteristics vs
the aggregated job complexity.

Implications
Even if the importance of job characteristics to IWB has been largely acknowledged both
combined, as an index, and singularly, as discrete characteristics, managers are still
designing simple and monotonous jobs (Ohly and Fritz, 2010). Yet, such jobs do not favor
employees’ innovation, because they fail to motivate and challenge the employees (Axtell
et al., 2000). To design jobs aimed at maximizing individual innovation, managers are
required to strike a balance among job characteristics for stimulating IWB (Whittington et al.,
2004). To this extent, the present study makes new and important contributions to the
literature on job design and innovation.

First, the present study is among the firsts to deliver a detailed analysis of the combined/
interactive role of job characteristics to promote employee-driven innovation. To date, studies
on job design have considered each job characteristic separately or combined in a single
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construct (i.e. job complexity) rather than interactively. Employing fsQCA to answers the call
for a combined/interactive approach (e.g. Parker et al., 2017) seems to hold considerable
potential as it helps closing an important gap in the job design literature. Second, presented
results hold considerable promise to overcome the abovementioned mismatch between
theory and methods and to enable detailed analyses of combinations of causal conditions
resulting in low and high IWB.

From a practical perspective, the present findings provide useful insights that may help
organizations understand how jobs should be designed to promote high levels of innovation.
HR policies, focusing on increasing the innovative behavior of employees should first and
foremost focus on enhancing the employees’ job characteristics, presented results show that
specific configurations are more likely to drive individual innovation than others. Extending
prior research, these findings suggest that focusing on isolated job characteristics to promote
innovation has a minor value. Instead, if organizations want to promote IWBs, they should
design balancing job characteristics matching the presented configurations.

Limitations and future research
Although this study makes several significant contributions, it has some limitations that
need to be carefully addressed in future research. First, all data were collected with self-
reporting measures, this was done because, for both innovative work behavior and job
characteristics, the use of supervisor reports may not necessarily be appropriate. Employees
have more direct information about the specificity of job tasks as well as the extent to which
they have generated, proposed and realized their ideas in the organization (Janssen, 2000).
Nevertheless, using self-report measures may lead to the common method bias in observed
relationships. However, this study adopted the statistical recommendations of Podsakoff
et al. (2012) for dealing with common method errors.

Second, the present study concentrated on the core five job characteristicswhich assess how
work is accomplished and the range and nature of job tasks. However, there is theoretical
ground to assume that also other job-related features should be considered as important
conditions for IWB. For this reason, future studies should aim at also including knowledge
characteristics, regarding the kinds of knowledge, skill, and ability demands that are placed on
the job (e.g. information processing), social characteristics, concerning the amount and quality
of interaction with others on the job (e.g. interdependence), and contextual characteristics
referring to the specific setting or physical environment of a job (e.g. ergonomics).

Finally, the sampling strategy focused on the study of a medium-sized manufacturing
company from a single country. Future research should increase both the sample size and the
number of organizations involved and should differentiate its geographical locations.
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