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Abstract
This research seeks to improve our understanding of how intrinsic motivation is instantiated. Three motivation theories, 
flow theory, self-determination theory, and empowerment theory, have informed our understanding of the foundations of 
intrinsic motivation at work. Taken jointly, they suggest six causal factors for intrinsic motivation: (1) perceived competence, 
(2) perceived challenge, (3) perceived autonomy, (4) perceived impact, (5) perceived social relatedness, and (6) perceived 
meaningfulness. Integrating different theoretical perspectives, I employ a case-based configurational approach and conduct 
coincidence analyses on survey data from a German public utility to analyse the nuanced interplay of these six causal fac-
tors for intrinsic motivation. My data show that high perceived meaningfulness or high perceived autonomy is sufficient 
for high perceived intrinsic motivation and at least one of the two conditions must be present. Further, my findings reveal a 
common cause structure in which perceived impact is not a causal factor for intrinsic motivation but an additional outcome 
factor. Subsequent analyses shed light on possible roles of the remaining proposed causal factors by drawing a tentative 
causal chain structure. The results of this study enhance our understanding of the causal complexity underlying the forma-
tion of intrinsic motivation.

Keywords Intrinsic motivation · Meaningfulness · Autonomy · Impact · Configurational theorizing · Configurational 
comparative methods (CCM) · Coincidence analysis (CNA)

Introduction

Intrinsic motivation—the motivation to perform an activity 
for its own sake, solely out of the interest, excitement, and 
enjoyment inherent in this activity—is crucial for individual 
thriving at work as well as organizational success. As such, 
previous studies have linked intrinsic motivation to a number 
of desirable outcomes in the work context such as creativ-
ity, knowledge sharing, extra-role behaviour, performance, 
satisfaction, and well-being (Bakker, 2008; Gagné, 2009; 
Gagné et al., 2015; Grant, 2008a; Howard et al., 2016; Malik 
et al., 2019; Van den Broeck et al., 2016; Zapata-Phelan 
et al., 2009).

Paying tribute to the central role that intrinsic motivation 
plays in the work context, extant research has extensively 
examined the drivers of intrinsic motivation. While most 
research in this realm chooses the perspective of self-deter-
mination theory (Deci & Ryan, 1985, 2000; Ryan & Deci, 
2017), the longer existing flow theory (Csikszentmihalyi, 
1975, 1990) and the younger empowerment theory (Conger 
& Kanungo, 1988; Spreitzer, 1995; Thomas & Velthouse, 
1990), propose alternative sets of causal factors for intrinsic 
motivation. Less is known, however, about how the impli-
cations from the different theoretical perspectives relate to 
each other. Do different motivation theories describe alterna-
tive paths towards intrinsic motivation? Are some causal fac-
tors interchangeable across the theories or even redundant? 
Empirical studies combining multiple theoretical perspec-
tives on intrinsic motivation barely exist (see Kowal & For-
tier, 1999 for an exception). Thus, research and practice are 
left with differing and partly conflicting implications from 
multiple theories potentially leading to confusion around the 
question which factors to address in order to create intrinsi-
cally motivating work environments.

The data collection process was conducted by the author during 
her previous position at the German University of Administrative 
Sciences, Speyer, Germany.
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Moreover, empirical evidence on the drivers of intrinsic 
motivation is almost exclusively correlational in nature. To 
date, studies mostly concentrate on the net effects of causal 
factors on intrinsic motivation in the form of ‘the more of X, 
the more of Y’ (e.g. Spreitzer, 1995; van Dijke et al., 2019; 
Van den Broeck et al., 2016). Correlational studies, however, 
are not designed to shed light on the question how differ-
ent causal factors interplay to create intrinsic motivation: 
Which factors in which combination are necessary and suf-
ficient for intrinsic motivation? Do alternative configurations 
exist that lead to intrinsic motivation? This holds also true 
for person-centred approaches like cluster analyses (Moran 
et al., 2012; Van den Broeck et al., 2013) and latent profile 
analyses (Graves et al., 2015; Howard et al., 2016) that are 
increasingly being adopted in motivation research. As highly 
informative as these studies are in showing, inter alia, that 
motivation clusters including high levels of intrinsic motiva-
tion are more strongly related to need satisfaction, autonomy, 
social relatedness, competence, task significance (Moran 
et al., 2012), performance (Howard et al., 2016; Moran et al., 
2012), well-being (Howard et al., 2016), job satisfaction, 
and commitment (Graves et al., 2015; Van den Broeck et al., 
2013), they, first, do not yet concentrate on the input side of 
intrinsic motivation and, second, are not designed to analyse 
how certain causal factors may combine in order to produce 
an outcome of interest (for a detailed comparison between 
latent profile analysis and a CCM see Gabriel et al., 2018).

I address these gaps in two ways. First, I empirically 
investigate causal factors from three different theories of 
motivation within one study. In doing so, I provide a heu-
ristic approach to overcome single-theory perspectives and 
link the major theories of intrinsic motivation. Second, I 
build upon configurational theorizing (Furnari et al., 2020) 
in order to investigate the causal complexity that lies behind 
the formation of intrinsic motivation. I therefore apply Coin-
cidence Analysis (CNA) (Baumgartner, 2009; Baumgartner 
& Ambühl, 2020a) as one method from the family of con-
figurational comparative methods (CCMs) that allows simul-
taneously for multiple causal factors to produce intrinsic 
motivation in combination (conjunctivity), multiple alter-
native configurations of causal factors to lead to intrinsic 
motivation (disjunctivity), both the presence and absence of 
causal factors to be potentially causal in different combina-
tions (asymmetry), and multilevel causal influences (sequen-
tiality) (Baumgartner & Ambühl, 2020b; Mahoney, 2008; 
Misangyi et al., 2016; Ragin, 1987, 2000, 2008).

Accordingly, the contribution of this research is twofold. 
First, I extend previous single-theory approaches and pro-
pose how conflicting predictions from multiple theories can 
be resolved. Second, I provide for a neo-configurational per-
spective, that not only examines complex configurations of 
factors in the form of AND/OR combinations, but also links 
them causally to an outcome of interest (Baumgartner, 2009; 

Furnari et al., 2020). Overall, I argue that a more nuanced 
view on intrinsic motivation may provide more specific 
guidance for organizations on how to foster intrinsic moti-
vation among their employees and help to better adjust work 
environments accordingly.

Theoretical background

Three theories of intrinsic motivation and their 
postulates

Intrinsic motivation refers to the direct satisfaction of needs 
based on interest in and enjoyment of an activity (“doing 
what lights you up”) and is typically contrasted with extrin-
sic motivation, the indirect satisfaction of needs based on 
outcomes external to the activity itself (“doing something 
to achieve something else”) (Atkinson, 1964; Deci & Ryan, 
2000; Gagné & Deci, 2005; Kruglanski, 1978). Accordingly, 
in the work context, individuals typically perceive intrinsic 
motivation towards tasks that are themselves interesting, 
enjoyable, and involving. As such, intrinsic motivation has 
been linked to a variety of desirable work outcomes such as 
creativity and innovation (Amabile, 1985, 1988; Malik et al., 
2019), knowledge creation and sharing (Csikszentmihalyi 
et al., 1997; Gagné, 2009), cognitive flexibility and problem 
solving (McGraw & McCullers, 1979), prosocial and extra-
role behaviour (Bakker, 2008; Demerouti, 2006; Eisenberger 
et al., 2005; Gagné, 2003; Grant, 2008a), performance and 
engagement (Bakker, 2008; Demerouti, 2006; Gagné et al., 
2015; Grant, 2008a; Hackman & Oldham, 1976; Seibert 
et al., 2004; Zapata-Phelan et al., 2009), satisfaction (Bak-
ker, 2008; Deci et al., 1989; Seibert et al., 2004), positive 
mood (Eisenberger et al., 2005; Fullagar & Kelloway, 2009), 
and well-being (Howard et al., 2016; Van den Broeck et al., 
2016).

Unlike extrinsic motivation (e.g. Burks et  al., 2009; 
Jaworski & Young, 1992; Langevin & Mendoza, 2013), 
intrinsic motivation manages performance without creating 
dysfunctional effects like gambling, cheating, and free-rid-
ing or the need for any additional external resources. Thus, 
“by understanding the determinants of intrinsic motivation 
in situations as well as within persons, enormous savings 
of natural resources could be achieved while at the same 
time the quality of life could be directly improved” (Csik-
szentmihalyi et al., 2014, p. 123). Accordingly, substantial 
research has examined the sources of intrinsic motivation. 
More precisely, the drivers of intrinsic motivation have been 
investigated through the lenses of three theories: flow the-
ory (Csikszentmihalyi, 1975, 1990; Csikszentmihalyi et al., 
2017), self-determination theory (Deci & Ryan, 1985, 2000; 
Ryan & Deci, 2017), and empowerment theory (Conger & 
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Kanungo, 1988; Spreitzer, 1995; Thomas & Velthouse, 
1990).

Flow theory shows two main causal factors for intrin-
sic motivation: (1)  perceived  competence and (2)  per-
ceived challenge (Chen et al., 1999; Csikszentmihalyi, 1975, 
1990; Fong et al., 2015; Keller & Bless, 2008; Moneta & 
Csikszentmihalyi, 1999; for an overview see Delle Fave 
et al., 2011, chapter 4.7). Self-determination theory shows 
that the satisfaction of three basic psychological needs, the 
need for (1) autonomy, (2) competence, and (3) social relat-
edness, predict intrinsic motivation (e.g. Andreassen et al., 
2010; De Cooman et al., 2013; Olafsen et al., 2015; Richer 
et al., 2002). These findings are backed by meta-analyses 
(Slemp et al., 2018; Van den Broeck et al., 2016) and cluster 
analyses combined with correlational analyses (e.g. Moran 
et al., 2012; Warburton et al., 2020). Finally, from the per-
spective of empowerment theory there is evidence for four 
causal factors for intrinsic motivation: (1) perceived com-
petence, (2) perceived autonomy, (3) perceived meaningful-
ness, and (4) perceived impact (Seibert et al., 2004; Spre-
itzer, 1995; for an overview see Spreitzer, 2008). Although 
all theories overlap to some degree, they also provide, to a 
substantial degree, differing and partly conflicting predic-
tions, which is the main motivation to further investigate 
them in one study.

Flow theory

The original purpose underlying flow theory (Csikszent-
mihalyi, 1975, 1990) was to “disentangle the sources of 
intrinsic motivation” (Csikszentmihalyi, 1975, p. 14). Over 
four decades of subsequent research suggests that intrinsic 
motivation can be best explained through the concept of flow 
(Csikszentmihalyi, 1975; Csikszentmihalyi et al., 2017). 
Csikszentmihalyi introduced flow as the absolute absorption 
in an activity: an experiential state of focused concentration, 
unity of action and awareness, loss of self-consciousness, 
effortless control, and distortion of time where the enjoy-
ment of the activity results from the activity itself (Csik-
szentmihalyi, 1975, 2014; Csikszentmihalyi et al., 2017; 
Nakamura & Csikszentmihalyi, 2009). Due to its autotelic 
nature, flow is referred to as the prototypical experience of 
intrinsic motivation (Csikszentmihalyi et al., 2017; Deci & 
Ryan, 2000) and has been empirically linked to intrinsic 
motivation in diverse contexts (Bakker, 2008; Eisenberger 
et al., 2005; Kowal & Fortier, 1999; Moneta, 2012). The 
main precondition for flow lies in a balance between the 
challenges of an activity and the individual competences in 
this activity: if the challenges exceed the competences, the 
individual will feel anxiety, but boredom if the challenges 
are insufficient compared to the competences (Csikszent-
mihalyi, 1975, 1990; Csikszentmihalyi et al., 2017). This 

interplay is central to flow theory and also referred to as the 
“balance hypothesis” (Keller & Bless, 2008).

As flow is a form of intrinsic motivation, the balance 
hypothesis can also be hypothesized as a precondition for 
intrinsic motivation. Indeed, experimental studies have 
repeatedly shown significant effects of a challenge-com-
petence balance directly on intrinsic motivation (Keller & 
Bless, 2008; Keller et al., 2011). A meta-analysis by Fong 
et al. (2015) further confirms the relationship between a 
competence-challenge balance and both flow as well as 
intrinsic motivation, although it shows the effect on the lat-
ter to be smaller. Elsewhere, Csikszentmihalyi (1997) and 
Csikszentmihalyi and LeFevre (1989) restrict the balance 
hypothesis and postulate that not only a balance between 
perceived challenges and competences is needed but only 
high values of perceived challenges and competences will 
lead to the flow experience, a model that is also referred to 
as the “current” model as opposed to the “original” model 
proposing the balance hypothesis (see for an overview Naka-
mura & Csikszentmihalyi, 2009). Paying reference to both 
models, this study investigates all possible combinations 
of the presence and absence of the two causal factors (1) 
perceived challenge (CHA) and (2) perceived competence 
(COM), i.e. the presence or the absence of both factors could 
be revealed as causal for intrinsic motivation (in line with 
the “original” flow theory model) but also only the pres-
ence of both factors could be revealed as causal for intrinsic 
motivation (in line with the “current” flow theory model).

Self‑determination theory

Self-determination theory defines intrinsic motivation, the 
most autonomous form of motivation along the self-deter-
mination continuum, as the pure interest, excitement, and 
enjoyment of performing a task (Deci & Ryan, 2000; Gagné 
& Deci, 2005; Gagné et al., 2019; Howard, et al., 2020a, 
2020b). Research from the self-determination theory per-
spective has widely shown that the satisfaction of three basic 
needs, the need for competence (COM), autonomy (AUT), 
and social relatedness (SOC) is positively related to intrinsic 
motivation and more autonomously driven profiles (Moran 
et al., 2012). At the same time, Deci and Ryan (2000) origi-
nally ascribe the perceptions of competence and autonomy 
a more central role than the perception of social related-
ness. They see high perceived competence and autonomy 
as necessary, but not sufficient: “experiences of compe-
tence and autonomy are essential for intrinsic motivation 
and interest, but the needs for competence and autonomy 
do not provide a sufficient definition of intrinsic motiva-
tion” (Deci & Ryan, 2000, p. 233). They further argue that 
high perceived competence and autonomy in conjunction 
with high perceived social relatedness can be one sufficient 
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path towards intrinsic motivation. More recently, further so-
called “candidate needs” have been discussed and tested to 
be included in self-determination theory, such as the need 
for benevolence (Martela & Ryan, 2016), nature relatedness 
(Baxter & Pelletier, 2019), novelty (González-Cutre et al., 
2020), and being moral (Prentice et al., 2020). However, 
further evidence is necessary to bring forward their inclusion 
as basic needs according to the inclusion criteria outlined by 
Ryan and Deci (2017).

Meaningfulness, by contrast, has been clearly rejected as 
a basic need because it is argued not to work on the same 
level with the other basic needs but rather to result from 
the satisfaction of the other basic needs (Weinstein et al., 
2012). Therefore, it eventually contradicts the fifth inclusion 
criterion, i.e. to be a precondition and not an outcome of the 
growth process of intrinsic motivation (Ryan & Deci, 2017). 
As such, Weinstein et al. (2012) argue that meaningfulness 
arises from the pursuit of intrinsic motivation. However, 
the authors leave room for various interpretations of causal 
relations between meaningfulness and intrinsic motiva-
tion, i.e. meaningfulness as a mediator between basic needs 
and intrinsic motivation, intrinsic motivation as a mediator 
between basic needs and meaningfulness, or meaningful-
ness and intrinsic motivation as a self-enforcing causal loop. 
However, neither the causal relation between meaningful-
ness and intrinsic motivation nor the fit of meaningfulness 
as a candidate need according to the inclusion criteria has 
been, to my knowledge, empirically investigated yet. Thus, 
accounting for the state-of-art in self-determination theory, 
this study incorporates perceived satisfactions of the three 
basic needs for competence (COM), autonomy (AUT), and 
social relatedness (SOC) as causal factors for intrinsic moti-
vation from self-determination theory perspective.

Empowerment theory

Empowerment theory defines empowerment as the process 
that enhances employees’ perceptions of being able to carry 
out their work well (Conger & Kanungo, 1988; Seibert et al., 
2004). According to Conger and Kanungo (1988), empow-
erment is defined as increased intrinsic task motivation and 
can be achieved via four perceptions, which are further 
empirically supported by Spreitzer (1995): competence, 
autonomy, meaningfulness, and impact. Only the conjunc-
tion of all four dimensions is argued to be sufficient for the 
outcome in the sense that the lack of any single condition 
will mitigate, though not completely eliminate, perceived 
empowerment (Spreitzer, 1995, 2008). Mitigation can, in 
this context, be understood as rather leading to the non-
occurrence of empowerment, referred to as intrinsic task 
motivation (Thomas & Velthouse, 1990), than its occur-
rence. This understanding is supported by empowerment 
theory itself, which attempts “to specify a more nearly com-
plete or sufficient set of task assessments that produce this 
motivation” (Thomas & Velthouse, 1990, p. 667). Accord-
ingly, in the present study I investigate four causal factors for 
intrinsic motivation from the perspective of empowerment 
theory: perceived competence (COM), perceived autonomy 
(AUT), perceived meaningfulness (MEA), and perceived 
impact (IMP).

Figure 1 illustrates the theoretical assumptions derived 
from all three theories as Venn diagrams. Additionally, it 
summarizes all theoretical implications in Boolean nota-
tion where (*) symbolizes a conjunction (logical AND), 
(+) symbolizes a disjunction (logical OR), (→) symbolizes 
sufficiency for an outcome, and (←) symbolizes necessity 
for an outcome.

Fig. 1  Venn diagrams of all implications for the occurrence of intrinsic motivation from the perspective of flow theory, self-determination the-
ory, and empowerment theory. Created using the R package venn, version 1.9 (Dușa, 2019)
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From an overarching perspective, all three theories differ 
in their models. Insofar as the theories frame their implica-
tions as sufficient configurations, the different implications 
can be synthesised as alternative paths towards intrinsic 
motivation. However, self-determination theory explicitly 
postulates that competence and autonomy are both necessary 
for intrinsic motivation. Thus, if this postulate holds true, 
all paths towards any form of intrinsic motivation need to 
include competence and autonomy. However, flow theory 
does not explicitly acknowledge autonomy as a precondi-
tion for intrinsic motivation and, thus, conflicts with self-
determination theory in this point. In contrast, empowerment 
theory does not conflict with self-determination theory as it 
includes both competence and autonomy. Further, empower-
ment theory’s meaning and impact could be seen as a sub-
stitute for self-determination theory’s social relatedness. To 
shed light on how the discrepancies between the different 
theories can be solved, this study investigates all proposed 
causal factors from all three theories simultaneously.

Causal factors for intrinsic motivation

In a nutshell, self-determination theory, flow theory, and 
empowerment theory together suggest six causal factors 
for intrinsic motivation: (1) perceived competence, (2) per-
ceived challenge, (3) perceived autonomy, (4) perceived 
impact, (5) perceived social relatedness, and (6) perceived 
meaningfulness. As all factors describe perceptions, I refer 
to them in the following, for simplification purposes, by their 
factor names only (e.g. “competence” instead of “perceived 
competence”).

Competence

All three motivation theories see competence as a necessary 
causal factor for intrinsic motivation. Competence is defined 
as the individual assessment of one’s potential to cope with 
a given task (Conger & Kanungo, 1988; Gist, 1987; Spre-
itzer, 1995). It is being acquired through the process of gain-
ing mastery, i.e. recognition of individual predispositions, 
interaction with the environment, exploration, learning, 
and adaptation (Deci & Ryan, 1985). White (1959) further 
argues that humans have an autotelic disposition to mastery. 
Positive feedback on individual competence has been shown 
to have a positive impact on intrinsic motivation in contrast 
to no feedback (Boggiano & Ruble, 1979; Deci, 1971). This, 
however, only holds true if feedback relates to autonomous 
action (Ryan, 1982), which is why self-determination the-
ory assumes a strong connection between competence and 
autonomy (Deci & Ryan, 2000).

Challenge

According to flow theory, competence only leads to flow, 
the prototype of intrinsic motivation, in combination with 
challenge. The idea of a balance between competence and 
challenge is consistent with previous research arguing that 
challenging goals only lead to higher performance, satis-
faction, and motivation as long as they are achievable, i.e. 
within the competence scope of an individual (Freedman & 
Phillips, 1985; Hom & Maxwell, 1983; Locke & Latham, 
1990). High levels of both challenge and competence (i.e. 
the “current” flow theory model) have been further shown to 
facilitate the development of existing potentials and learning 
(Waterman, 1993).

Autonomy

Both self-determination theory and empowerment theory see 
autonomy as a necessary causal factor for intrinsic motiva-
tion, while flow theory does not explicitly acknowledge this 
factor. Autonomy is defined as a sense of volition and choice 
in initiating and regulating actions (Deci et al., 1989; Gagné 
& Deci, 2005). As such, autonomy is seen as the experience 
of integration and freedom and an integral aspect of men-
tal health (Deci & Ryan, 2000; Deci et al., 1989; Sheldon 
& Elliot, 1999). In the work context, autonomy refers to 
the initiation and continuation of work behaviours and pro-
cesses like deciding upon priorities, methods, action plans, 
performance goals, pace, or effort at work (Ashforth, 1989; 
Spreitzer, 1995). A lack of autonomy was shown to lead 
to perceived helplessness, decreased job satisfaction, and 
lower levels of commitment (Ashforth, 1990), whereas the 
occurrence of autonomy was shown to enhance prosocial 
behaviour (Gagné, 2003) and knowledge sharing (Gagné 
et al., 2019). Moreover, assigned goals are associated with 
decreased levels of intrinsic motivation, while autonomously 
set goals are positively related to intrinsic motivation (Ama-
bile et al., 1976; Cellar & Barrett, 1987; Chang & Lorenzi, 
1983; Mossholder, 1980).

Impact

Empowerment theory is the only motivation theory that sees 
impact as a distinct causal factor for intrinsic motivation. 
Impact refers to the conviction that an individual can influ-
ence outcomes at work (Conger & Kanungo, 1988; Spreitzer, 
1995). Thus, impact is the belief that individual behaviour is 
“making a difference” in the accomplishment of work tasks 
and in producing intended effects (Thomas & Velthouse, 
1990). As such, impact is closely related to autonomy but 
not identical with it. While autonomy describes the free-
dom when exercising work activities, impact describes the 
controllability of work outcomes. Ashforth (1990) shows, 
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however, that both concepts correlate. More precisely, Ash-
forth (1990) sees autonomy as a precondition of impact. 
This would imply a separate causal chain from autonomy 
to impact and possibly further to intrinsic motivation that 
empowerment theory does not acknowledge as it puts 
autonomy and impact on the same level despite drawing on 
Ashforth’s (1990) work. The lack of impact is defined as 
helplessness (Martinko & Gardner, 1982), “the cognition 
that one lacks control over work outcomes; it is the realiza-
tion or internalization of a lack of autonomy and participa-
tion” (Ashforth, 1989, p. 233). Lindsley et al. (1995) further 
show that helplessness can undermine competence and lead 
to actions of allying oneself with others at work in order 
to increase impact. On the other hand, Drake et al. (2007) 
show that impact positively influences overall work moti-
vation. Proponents of self-determination theory sometimes 
propose impact as one component of competence. For exam-
ple, Weinstein et al. (2012) refer to competence as a com-
pound of two aspects: “being effective and having an impact 
on one’s environment” (Weinstein et al., 2012, p. 98). In 
contrast, the items by Van den Broeck et al. (2010) separate 
competence from impact in line with empowerment theory.

Social relatedness

Social relatedness describes the degree of being connected 
to others, to care for each other and to feel affection for each 
other (Baumeister & Leary, 1995; Deci & Ryan, 2000). 
Anderfuhren-Biget et al. (2010) define two components of 
social relatedness at work: relationships to other organiza-
tional members and mutual appreciation of one’s work. Self-
determination theory, as the only theory of intrinsic moti-
vation, proposes social relatedness as a causal factor for 
intrinsic motivation. In their earlier work, however, Deci and 
Ryan (1985) do not yet integrate social relatedness, while 
Ryan and Deci (2000) argue that if social relatedness occurs 
together with autonomy and competence, this combination 
is sufficient for intrinsic motivation. In their argumentation, 
social relatedness is not necessary. It is rather one possi-
ble complement to autonomy and competence. Gagné and 
Deci (2005) further argue that social relatedness does not 
directly impact intrinsic motivation but rather promotes fur-
ther internalization processes. This means that if individuals 
feel socially related, they will more likely accept external 
values as their own, which allows a shift from controlled 
motivation to more autonomous forms of motivation. How-
ever, more recently research has shown that the satisfaction 
of the need for social relatedness is fairly strongly related to 
intrinsic motivation (Van den Broeck et al., 2016).

Meaningfulness

Finally, meaningfulness is defined as “the value of the task 
goal or purpose, judged in relation to the individual's own 
ideals or standards” (Thomas & Velthouse, 1990). As such, 
the presence or absence of meaningfulness is the result of 
a fundamental assessment of work tasks pursuant to indi-
vidual beliefs and values and, thus, can change over time. 
Over the years, leading motivational researchers stress how 
human beings are driven to perform work that they assess 
as meaningful (Alderfer, 1972; Grant, 2008b; Herzberg, 
1966; Maslow, 1954, 1971; McGregor, 1960; Nielsen et al., 
2020; Rogers, 1961; Rosso et al., 2010). Frankl (1959) even 
declares the desire for meaning as the basic motivation for 
human life itself. On a different note, Frankl (1959) pro-
poses that encounters with other people provide a sense of 
meaning to individuals, so that a close relationship between 
meaningfulness and social relatedness could be assumed. 
In the work motivation context, Maslow  (1971) argues 
that individuals who do not see their work as meaningful 
cannot develop their full potential. Accordingly, the qual-
ity of meaningfulness at work reflects how much mental or 
emotional energy an individual is willing to invest in their 
activities. The lack of meaningfulness at work results in apa-
thy, whereas its presence is associated with commitment, 
involvement, concentration of energy, and overall intrinsic 
motivation (Spreitzer, 1995; Thomas & Velthouse, 1990).

Although, in contrast to empowerment theory, neither 
self-determination theory nor flow theory explicitly list 
meaningfulness as a precondition for intrinsic motivation, 
both self-determination theory and flow theory still acknowl-
edge the important role that meaningfulness plays in the 
creation of intrinsic motivation. More precisely, self-deter-
mination theory proposes that the satisfaction of the three 
basic needs creates meaningfulness although there does not 
yet exist empirical evidence for this claim (Weinstein et al., 
2012). Similarly, flow theory repeatedly refers to activities 
in which an individual experiences intrinsic motivation via 
flow as enjoyable and meaningful (Csikszentmihalyi, 1975, 
1999). Especially deep-flow activities are argued to give 
meaning to a person's whole life (Csikszentmihalyi, 1975). 
In contrast, a study by Fullagar and Kelloway (2009) shows 
that task identity, defined as the degree to which a job has a 
meaningful impact on other people (Hackman & Oldham, 
1975), is no significant predictor of between-group variance 
in flow. However, Engeser and Baumann (2016) show that 
outcome importance, a construct that significantly overlaps 
with meaningfulness, is positively related to flow at work.
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Method

Sample and procedure

For the empirical investigation, I used survey data from 
70 individual employees from one German public utility. 
I conducted the survey, that was directed towards all 211 
employees, between August and October 2018. I sent an 
email including a link to the online survey to all employees 
with email access via their organisational email accounts. 
Additionally, a paper version was offered to three employees 
without email access. The paper version included a stamped, 
self-addressed envelope to increase the likelihood of a 
reply. To maximize online response rates, three reminders 
were sent two, four and six weeks after the initial mailing. 
Moreover, the survey was supported by the public utility`s 
CEO and Human Resource Manager. An opt-out option was 
offered at any time, which 12 employees chose. Overall, I 
received 124 valid responses (response rate: 59%). As CCMs 
do not allow for any lacking data, which means that if one 
employee left only one factor blank, the whole case needed 
to be excluded, 70 cases finally classified for the analyses. 
In general, given 6 causal factors, 64 cases  (2k cases where 
k is the number of analysed causal factors) are regarded as 
the minimum number of cases required for a CCM inves-
tigation, which is slightly overachieved by the 70 cases in 
my analysis. Of the 70 cases, 25 were female and 45 male 
employees. The cases comprised all age groups from below 
26 years to above 56 years. 20 cases were employees in lead-
ership positions.

I chose a single organisation for the investigation because 
a CNA, like other CCMs, requires homogeneity as a back-
ground assumption (Baumgartner & Ambühl, 2020a; Berg-
Schlosser & De Meur, 2009). Homogeneity refers to an 
unmeasured causal background in which every confounder 
is constant in all investigated cases. In the context of CCMs, 
a confounder is understood as a cause that does not act via 
any of the measured causal factors. I further argue that 
factors that usually vary within one organisation, such as 
e.g. hierarchical level, are most likely on the causal path 
to intrinsic motivation and, thus, act via measured causal 
factors that I integrated in my analyses. Therefore, these fac-
tors do not represent confounders and must necessarily vary 
for this study. For example, having a leadership position or 
not can have an impact on the degree of autonomy that an 
individual perceives at work. As leadership position acts 
via autonomy and autonomy is measured in my study, this 
factor is not a confounder and therefore must vary. Overall, 
I assume the highest homogeneity for my study in a sin-
gle organisation. Moreover, to better understand the work 
conditions and causal mechanisms within the investigated 
organisation, extensive case knowledge was gained during 

different research projects within the same public utility 
between 2016 and 2018.

Measures and calibration

Items for measuring all constructs were derived from extant 
literature and are based on validated scales. However, the 
various scales stem from different studies and have been sub-
ject to different degrees of prior empirical research. Moreo-
ver, most scales were validated in different contexts and not 
all scales were validated in the German language. Thus, I 
followed a thorough survey creation process, adjusted the 
measurement model and reassessed the psychometric prop-
erties of the final measurement instrument. As a relatively 
high number of constructs was measured, following Furr 
(2011), items that covered the same definitory dimensions 
were shortened in order to avoid the survey to be too lengthy. 
Moreover, unambiguous, comprehensible formulations were 
ensured. The order of the items and the number of items 
per group of questions in the survey was chosen so as to 
prevent response biases like central tendency bias, question 
order biases, or carry-over effects. Additionally, the survey 
went through a two-step pre-test procedure. In the first step, 
a series of pre-tests on the final scales was conducted with 
scholars in the field. In the second step, the author and one 
further researcher conducted cognitive pretesting (Lenzner 
et al., 2016) in a comparable public utility between May and 
June 2018.

To measure intrinsic motivation, I used all three items 
of the Multidimensional Work Motivation Scale, which has 
been extensively validated in seven languages by Gagné 
et al. (2015) (e.g. “I put efforts into my job because I have 
fun doing my job”). Its German version was obtained from 
the validation study’s first author. Competence was meas-
ured based on scales by Spreitzer (1995) and Van den Broeck 
et al. (2010) (e.g. “I am confident about my ability to do my 
job”). The German translation was based on Staufenbiel and 
Hartz (2000) and von Collani and Schyns (1999). Challenge 
was measured based on a German scale validated by Weyer 
et al. (1997) (e.g. “My work activities are challenging”). 
Autonomy was measured based on scales by Van den Broeck 
et al. (2010), Spreitzer (1995), and its validation in German 
language provided by Staufenbiel and Hartz (2000) (e.g. “I 
can decide on my own how to go about doing my work”). 
Impact was measured based on scales by Spreitzer (1995) 
and its German version by Staufenbiel and Hartz (2000) 
(e.g. “I have control over what happens at my work”). In 
addition, I used the original scale for helplessness at work 
provided by Ashforth (1989). Social relatedness was meas-
ured based on Van den Broeck et al. (2010) (e.g. “At work, I 
feel part of a group”). Finally, meaningfulness was measured 
based on scales by Spreitzer (1995) and its German version 



776 Motivation and Emotion (2021) 45:769–789

1 3

provided by Staufenbiel and Hartz (2000) (e.g. “The work I 
do is important to me”).

I assessed the psychometric properties of the final meas-
urement instrument and further enhanced the model fit 
based on confirmatory factor analyses. While the original 
measurement model’s fit was not satisfactory (CFI = 0.846, 
TLI = 0.816, RMSEA = 0.090, SRMR = 0.099), the adjusted 
measurement model achieved satisfactory fit (CFI = 0.942, 
TLI = 0.928, RMSEA = 0.062, SRMR = 0.076). To adjust the 
model, I removed items with low communality  (R2 < 0.35) 
one by one as long as theoretical reasons or pretesting 
knowledge supported their removal. The removed items 
were equivalent to the items with high modification indices 
(mi > 10). In total, 4 items were dropped (Imp4, Soc3, Aut2, 
Cha2). Two of the dropped items were reverse coded (Soc3, 
Aut2). To further assess convergent validity, I calculated 
the average variance extracted (AVE) for each construct. 
All AVE values exceeded the recommended 0.5 threshold 
(Fornell & Larcker, 1981) and scored between 0.585 and 
0.7907 indicating adequate convergent validity. Appen-
dix 1 shows the final measurement model and its model 
fit.1 As the study’s N is comparatively small (N = 70), I 
additionally tested the model fit on a subset of the model 
leaving out one entire construct (IMP). Creating this spe-
cific subset of the original model allowed for testing the 
model on a slightly larger N (N = 99). The confirmatory 
factor analysis on the subset model revealed a comparably 
satisfactory fit (CFI = 0.957, TLI = 0.944, RMSEA = 0.061, 
SRMR = 0.064).

The last step of the data preparation process was the so-
called calibration. As CNA is based on Boolean algebra, it 
analyses the relationship between sets of cases and, thus, 

requires allocating membership scores to cases—a process 
called calibration (Ragin, 2008). To do so, the collected 
data was used to build numerical scores of each construct. 
All items were measured on a six-point scale with verbal 
descriptions as anchors for the endpoints ranging from 
1 = “does not apply at all” to 6 = “fully applies”. Accord-
ingly, means ranged from 1 to 6. Based on the means, direct 
calibration (Schneider & Wagemann, 2012, pp. 35–38) 
was finally used to assign set memberships ranging from 0 
(full non-membership, e.g. employees that do not perceive 
themselves as intrinsically motivated) to 1 (full membership, 
e.g. employees that perceive themselves as fully competent) 
with a crossover point at 0.5 (e.g. employees who perceive 
themselves as neither autonomous nor not autonomous) to 
all cases. Calibration is one of the most demanding steps in 
CCMs and determines the subject of the analysis. One could 
for example calibrate both sets “employees who perceive 
their work as rather autonomous” and “employees who per-
ceive their work as highly autonomous” based on the same 
survey data. For both sets full non-membership (0) would 
be assigned to the raw mean value of 1 and full member-
ship (1) to the raw mean value of 6. However, the crossover 
point (0.5) for the first set would be assigned to the middle 
of the scale (3.5) and for the second set to an upper point 
of the scale (e.g. 4.5). Note that both sets would imply dif-
ferent interpretations of the results. As such, the process 
of calibration is a core feature of any CCM and advised 
to be based on substantive and theoretical knowledge. For 
the study of intrinsic motivation, I argue that there exist 
three theoretically sound options to define sets based on the 
theoretical background: (1) occurrence of a factor with a 
crossover point at 3.5, (2) high values of a factor with a 
crossover point at 4.5 and (3) very high values of a factor 
with a crossover point at 5.5. On a six-point scale, all of 
the possible crossover points have a clear-cut meaning, i.e. 
participants categorized their answers as belonging to the 

Table 1  Summary of 
skewness ratios (percentage 
of cases > 0.5) and descriptive 
statistics

Bold values indicate skewness ratios between 20% and 80%

Factor Crossover points Descriptive statistics

3.5 (%) 4.5 (%) 5.5 (%) Min Mean Median Max

Intrinsic motivation 84.29 58.57 15.71 1.667 4.559 5.000 6.000
Competence 97.14 78.57 42.86 3.333 5.195 5.333 6.000
Challenge 62.86 30.00 2.86 2.000 4.071 4.000 6.000
Autonomy 80.00 44.29 7.14 1.000 4.162 4.333 6.000
Impact 74.29 35.71 2.86 1.000 4.081 4.250 6.000
Social relatedness 84.29 52.86 22.86 1.500 4.714 5.000 6.000
Meaningfulness 88.57 60.00 18.57 1.667 4.621 4.667 6.000
Min 62.86 30.00 2.86 1.000 4.071 4.000 6.000
Mean 81.63 51.43 16.12 1.738 4.486 4.680 6.000
Median 84.29 52.86 15.71 1.667 4.559 5.000 6.000
Max 97.14 78.57 42.86 3.333 5.195 5.333 6.000

1 The original and adjusted scales in German language can be 
obtained by contacting the author.
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upper half of the scale (3.5), to the upper third of the scale 
(4.5), or to the upper sixth (5.5) of the scale.

In addition to substantive and theoretical knowledge, 
skewness is an important empirical criterion for determin-
ing calibration thresholds for CCMs as skewed data exac-
erbate limited diversity and may distort parameters of fit or 
the solution itself (Glaesser & Cooper, 2014; Oana et al., 
2021; Thomann & Maggetti, 2020). Skewness ratios, i.e. the 
percentage of cases with higher than 0.5 membership values 
in a given set (Oana et al., 2021, p. 44), were calculated for 
all theoretically sound cross-over points of 3.5, 4.5, and 5.5. 
Table 1 summarizes the corresponding skewness ratios and 
descriptive statistics.

In line with previous studies (e.g. Gabriel et al., 2018), a 
general positivity bias with regards to response values can be 
observed. Especially competence is left skewed. In contrast, 
challenges are generally estimated lower than the average of 
all other items and, thus, right skewed. Given the skewness 
ratios in Table 1, a mean of 4.5 was chosen for all factors to 
reflect the diversity of the analysed cases (Berg-Schlosser 
et al., 2009). This procedure results in an acceptable skew-
ness range from 30.00% to 78.57% with approximately 20% 
to 80% being regarded as not problematic (Oana et al., 2021, 
p. 44). The derived sets depict groups of employees that 
perceive the given factors as high. Thus, the study’s results 
are bound to exactly this definition.

Coincidence analysis: configurational comparative 
approach

As CNA is a comparatively new method, I will briefly intro-
duce it in this chapter. This cannot be an extensive introduc-
tion to the method. However, the given references provide 
further guidance. Readers already acquainted with CNA or 
not interested in CNA might chose to skip this part.

CCMs are techniques used to identify complex causal 
structures between exogenous factors and one or more 
endogenous factors (outcomes) based on Boolean algebra. 
What drives CCMs, is “to allow systematic cross-case com-
parisons while at the same time giving justice to within-case 
complexity” (Rihoux & Ragin, 2009, p. xviii) and embrac-
ing causal complexity, i.e. conjunctivity, disjunctivity (also 
referred to as equifinality), asymmetry, and sequentiality 
(Baumgartner & Ambühl, 2020b; Mahoney, 2008; Misangyi 
et al., 2016; Ragin, 1987, 2000, 2008). In order to enable a 
systematic comparison of complex cases, those cases are 
transformed into configurations, i.e. specific combinations of 
factor values that potentially produce an outcome of interest 
(Rihoux & Ragin, 2009, p. xix). These configurations are 
modelled as conjunctions (“AND”, symbolized with “*”) 
and disjunctions (“OR”, symbolized with “ + ”) of factor 
values and further minimized.

What differentiates CNA from other CCMs is its power 
to derive redundancy-free Boolean dependencies and, thus, 
to produce solutions that can be causally interpreted as dif-
ference-makers in a certain context (Baumgartner & Falk, 
2019; Mackie, 1974). As such, CNA searches for rigorously 
minimized dependency structures of sufficiency and neces-
sity of one or more causally modelled outcomes without 
relying on counterfactual reasoning. Moreover, CNA is 
the only CCM that is originally designed to allow for more 
than one endogenous factor and is therefore able to detect 
causal chains and common cause structures (Baumgartner 
& Thiem, 2015; Haesebrouck, 2019). While already suc-
cessfully applied e.g. in health science (e.g. Whitaker et al., 
2020; Yakovchenko et al., 2020), CNA is still an innovative 
methodological approach in behavioural science. It applies 
a minimization algorithm custom-built for causal model-
ling based on a regularity theory of causation, i.e. Mackie's 
(1974) INUS-theory of causation (Baumgartner, 2009, 
2015). According to the INUS-theory, X being a cause of 
Y means that X is a Boolean difference-maker for Y, which 
holds if, and only if, the analysed data contain at least two 
cases with varying Y-values such that only a variation in X 
can account for the variation in Y (because other causes of 
Y are constant). Consequently, X cannot be eliminated from 
a causal model of Y without taking on reduced model fit. In 
contrast, every factor that can be eliminated from a solution 
formula without lowering its model fit makes no difference 
to the outcome. Accordingly, CNA strives for highest pos-
sible parsimony to ensure that models only contain differ-
ence-makers. As such, this method is particularly suitable to 
investigate intertwined, complex, and at the same time caus-
ally relevant configurations leading to intrinsic motivation.

Just as solutions derived by CCMs represent configura-
tions of different factor values, so do leading social science 
theories use AND- and OR-combinations to structure con-
cepts and build up models as causal combinations (Goertz, 
2006, p. 338; Ragin, 1987, p. 118). For example, self-deter-
mination theory originally states that the occurrence of 
autonomy AND competence is necessary (but not sufficient) 
for intrinsic motivation and together with the occurrence of 
social relatedness (autonomy AND competence AND social 
relatedness) they are sufficient for intrinsic motivation (Deci 
& Ryan, 2000). At the same time, self-determiantion theory 
acknowledges that there can also be other sufficient combi-
nations for intrinsic motivation that could be added via an 
OR-combination. In general, CCM solutions are particularly 
suitable to be compared with theoretical hypotheses that can 
be modelled as Boolean functions (Oana et al., 2021, pp. 
160–166; Oana & Schneider, 2018), which holds true for all 
three analysed theories of intrinsic motivation. In order to 
inform a neo-configurational theory of intrinsic motivation 
at work this study does not only account for different con-
figurations leading to intrinsic motivation but also broadens 
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the view from a single-theory perspective to a multi-theory 
perspective.

Analyses and results

Coincidence analysis of six causal factors from three 
theories

For the analyses, I used the R packages cna, version 3.2.0 
(Baumgartner & Ambühl, 2020b) and additionally, for 
further examination and graphical representation, the R 
packages SetMethods, version 2.6 (Oana & Schneider, 
2018) and QCA, version 3.13 (Dușa, 2019). As this study 
focuses on explaining causal configurations for intrinsic 
motivation, intrinsic motivation (INT) is assumed as the 
main outcome factor. In addition and as previous work 
points to autonomy as a causal factor for impact (Ashforth, 
1990), impact (IMP) is modelled as the second outcome 
factor. At the same time, there is evidence that impact is 
a causal factor for intrinsic motivation (Spreitzer, 1995). 
Thus, impact is ordered before intrinsic motivation which 
means that the cna() function assigns a set of five poten-
tial causal factors (COM = competence, CHA = challenge, 
AUT = autonomy, SOC = social relatedness, MEA = mean-
ingfulness) to impact and a set of six potential causal fac-
tors (COM = competence, CHA = challenge, AUT = auton-
omy, SOC = social relatedness, MEA = meaningfulness 
and IMP = impact) to intrinsic motivation. From there, 
the CNA protocol proceeds as follows (Baumgartner & 
Ambühl, 2020b):

In the first stage, the CNA algorithm builds a set of poten-
tial outcomes O = {INT, IMP} and assigns a set of potential 
cause factors to every potential outcome while accounting 
for the provided ordering, in this case:  CIMP = {COM, CHA, 
AUT, SOC, MEA},  CINT = {COM, CHA, AUT, SOC, MEA, 
IMP}.

In the second stage, a set of minimally sufficient condi-
tions (msc) is built for each potential outcome. To do so, the 
CNA algorithm follows a bottom-up approach first check-
ing single factor values for their sufficiency. Sufficiency is 
assumed when the consistency, i.e. the degree to which the 
behaviour of an outcome obeys a model (Baumgartner & 
Thiem, 2015), equals or is above the defined consistency 
threshold. Reasonable consistency and coverage thresholds 
are 0.75–0.85 (Baumgartner & Ambühl, 2020b). For every 

single factor that is not found to be sufficient, one additional 
potential causal factor is added, and their conjunctions are 
tested for sufficiency. This is systematically repeated for all 
factors in the data if, and only if, no less complex conjunc-
tion is found to be sufficient. The so derived set of msc is 
then passed to the next stage.

In the third stage, atomic solution formulas (asf) are 
derived by checking all msc elements for their necessity 
for the outcome. Necessity is assumed when the coverage 
threshold is met while coverage refers to the degree to which 
a model accounts for the behaviour of the corresponding 
outcome (Baumgartner & Thiem, 2015). Thus, asf meet both 
the defined consistency as well as coverage thresholds. If, 
and only if, single msc elements do not meet these criteria, 
then disjunctions of msc are tested systematically. Again, 
more complex disjunctions are only built and tested if no 
less complex disjunctions of msc elements are found to be 
necessary.

Finally, a set of complex solution formulas (csf) is built 
encompassing all atomic solution formulas for the different 
potential outcomes. In this step, causal chains as well as 
common cause structures are represented.

Table  2 summarizes the asf for the outcome factor 
intrinsic motivation (consistency threshold = 0.8, coverage 
threshold = 0.85) with the highest model fit and the lowest 
complexity of all derived asf. Lowest complexity is chosen 
because CCMs generally run the risk of overfitting (Arel-
Bundock, 2019; Parkkinen & Baumgartner, 2021), a risk that 
is limited by low complexity solutions.

The solution shows that high autonomy or meaningful-
ness is sufficient and their disjunction necessary for high 
intrinsic motivation to occur. Figure 2 additionally shows a 
graphical representation of this solution including all ana-
lysed cases and their memberships in the solution as well 
as in the outcome. Confirming the high consistency level, 
it shows how most cases are distributed on the diagonal or 
below. Only one case lies in the first quadrant marking it as a 
deviant case (1054) for the sufficiency statement. This case, 
however, is rather close to the second quadrant and, thus, 
close to belonging to the solution formula.

The sufficiency of high autonomy for high intrinsic moti-
vation is supported by two of the three theories, empower-
ment theory and self-determination theory and supports the 
central role that self-determination theory assigns to auton-
omy. Indeed, self-determination theory, as the name says, 
is built around the concept of self-determination, a concept 
that is very close and oftentimes used interchangeably to 
autonomy (Deci & Ryan, 2000). However, meaningfulness 
is rather underrepresented in the theories of intrinsic motiva-
tion. Only empowerment theory proposes meaningfulness as 
a causal factor. But a closer look at the flow theory shows 
that it implicitly acknowledges the concept of meaningful-
ness from its beginnings. Csikszentmihalyi (1990) defines 

Table 2  CNA of complete model: asf for INT

O = INT |  CINT = {COM, CHA, AUT, SOC, MEA, IMP}

asf Consistency Coverage Complexity

AUT + MEA ↔ INT 0.840 0.945 2
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meaningfulness as the degree to which individuals recon-
cile the purpose of their work and their own intentions and 
argues that it is closely related to intrinsic motivation. Also, 
self-determination theory implicitly acknowledges meaning-
fulness (Deci et al., 1994; Gagné & Deci, 2005). It argues 
that intrinsically motivated individuals are more likely to 
internalize external regulation for those activities that they 
presume as personally meaningful (Gagné & Deci, 2005) 
and draws parallels to the goal-setting theory that posits that 
meaningfulness at work supports the acceptance of imposed 
goals (Locke et al., 1988).

Table 3 summarizes the asf for impact as the second out-
come factor (consistency threshold = 0.8, coverage thresh-
old = 0.85). Accordingly, autonomy is necessary and suf-
ficient for impact. This finding confirms the assumption by 
Ashforth (1990) that autonomy is a prerequisite for impact. 
Indeed, my data show that autonomy is the single prerequi-
site for impact.

Integrating the asf for intrinsic motivation as the outcome 
(Table 3) with the asf for impact as the outcome (Table 2) 
results in a common cause model in which both intrinsic 
motivation and impact are driven by autonomy (Table 4). 
In Boolean notation this structure can be summarized as 
(AUT ↔ IMP)*(AUT + MEA ↔ INT). The model shows 
that there is a strong correlation between INT and IMP 
which, however, is not causal.

To summarize, the analysis of all causal factors pro-
posed by the three motivation theories flow-theory, self-
determination theory, and  empowerment theory leads 
to a common cause model in which intrinsic motivation 
and impact correlate, but not causally (see Fig. 3). Both 

outcomes are driven by autonomy. While high autonomy 
is sufficient and necessary for high impact, high levels of 
autonomy OR meaningfulness are sufficient and necessary 
for high intrinsic motivation, which means that one or the 
other factor can instantiate high intrinsic motivation and 
at least one of them must be present.

Obviously, there exists a discrepancy between the 
derived causal model and previous research. Although all 
three theories of intrinsic motivation contain competence 
as a causal factor for intrinsic motivation, the empirically 
derived model does not. Moreover, flow theory shows 
significant evidence for the interaction effects between 
competence and challenge, while the empirically derived 
model does not. Also, the empirically derived model does 
not contain social relatedness which is an integral part 
of self-determination theory. This means that relative 
to the consistency and coverage thresholds (consistency 
threshold = 0.8, coverage threshold = 0.85), there is no 
evidence in the dataset that either competence or social 
relatedness are difference-makers for intrinsic motivation. 
There are two possible explanations for this. First, com-
petence and social relatedness may indeed be irrelevant 
for intrinsic motivation despite a substantial amount of 
previous research showing their relevance or, secondly, 
other difference-makers may overlay their effects. If the 

Fig. 2  Sufficiency plot of 
AUT + MEA ↔ INT

Table 3  CNA of complete model: asf for IMP

O = IMP |  CIMP = {COM, CHA, AUT, SOC, MEA}

asf Consistency Coverage Complexity

AUT ↔ IMP 0.835 0.866 1

AUT MEA

INT IMP

Fig. 3  Core model: common cause structure
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second option holds true, subsetting the dataset, which is 
performed in the next chapter, will shed light on the pos-
sible role of competence and social relatedness.

Subsequent coincidence analyses from different 
theoretical lenses

In order to examine the possible role of competence and 
social relatedness, in the following, the dataset will be 
subset according to the three theoretical perspectives. 
Although results will be lower or at the most equal in their 
model fit, subsetting will help to shed light on the potential 
roles of the remaining causal factors.

Flow theory analysis

In the “original” model, flow theory postulates that intrinsic 
motivation in a flow experience is felt when competence and 
challenge are in a balance while the “current” model of flow 
theory postulates that intrinsic motivation in a flow experi-
ence is felt when an individual perceives both high levels 
of competence and challenge (Csikszentmihalyi, 1975, 1990, 
1997; Csikszentmihalyi & LeFevre, 1989; Csikszentmihalyi 
et al., 2017; Nakamura & Csikszentmihalyi, 2009). As both 
the “original” model and the “current” model make assump-
tions regarding the combinations of particular values for the 
two factors challenge and competence, both models could be 
revealed in my study design as CNA is explicitly designed 
to investigate interactions between several causal factors.

Table 5 summarizes the best fitting CNA model that 
includes only the two conditions COM and CHA and defines 
INT as the outcome (consistency threshold = 0.7, coverage 
threshold = 0.85). The consistency threshold was lowered to 
0.7, a threshold slightly below a reasonable value because no 
model reached higher consistency levels when only inves-
tigating the two causal factors, competence and challenge, 
proposed by flow theory.

Contrary to both the “original” and “current” postulates 
of the flow theory, the empirically derived model declares 

that high competence on its own is, with the highest model 
fit, necessary and sufficient for high intrinsic motivation. 
However, with 0.741, the consistency value is low pointing 
to an insufficient explanatory power of the two factors com-
petence and challenges only. Despite this fact, my data still 
show that competence alone has a higher explanatory power 
than in any combination with challenge.

Self‑determination theory analysis

Self-determination theory posits that the occurrence of the 
three causal factors competence, autonomy, and social relat-
edness is sufficient for high intrinsic motivation (Deci & 
Ryan, 1985, 2000; Gagné & Deci, 2005). In order to further 
examine the explanatory power of these three factors and 
especially competence and social relatedness as these two 
factors were not included in the core model (Fig. 3), subset-
ting is performed and a CNA conducted for intrinsic motiva-
tion as the outcome and the three causal factors postulated 
by self-determination theory: autonomy, competence, and 
social relatedness. Table 6 summarizes the best fitting CNA 
model from a self-determination theory perspective. In this 
case, a consistency score of 0.8 was still reached. Thus, 0.8 
and 0.85 could be still used as the consistency and coverage 
thresholds.

Contrary to the propositions by self-determination theory, 
my data show for this subset of conditions that either high 
autonomy on its own or high competence in combination 
with high social relatedness is sufficient and their disjunction 
necessary for high intrinsic motivation. Thus, the results of 
the self-determination theory analysis may point to a differ-
ent configuration of the same three factors as postulated by 
self-determination. The result with fairly high consistency 

Table 4  CNA of complete 
model: csf

O = {INT, IMP} |  CIMP = {COM, CHA, AUT, SOC, MEA},  CINT = {COM, CHA, AUT, SOC, MEA, IMP}

csf Consistency Coverage Complexity

(AUT ↔ IMP)*(AUT + MEA ↔ INT) 0.835 0.866 3

Table 5  CNA of flow theory factors: asf for INT

O = INT |  CINT = {COM, CHA}

asf Consistency Coverage Complexity

COM ↔ INT 0.741 0.919 1

Table 6  CNA of self-determination theory factors: asf for INT

O = INT |  CINT = {COM, AUT, SOC}

asf Consistency Coverage Complexity

AUT + COM*SOC ↔ INT 0.818 0.867 3

Table 7  CNA of empowerment theory factors: asf for INT

O = INT |  CINT = {COM, AUT, MEA, IMP}

asf Consistency Coverage Complexity

AUT + MEA ↔ INT 0.840 0.945 2
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and coverage values points to causal roles of competence 
and social relatedness in preceding causal chains. This 
interpretation would also be in line with the causal role of 
competence that the flow theory analysis yielded in the last 
subchapter.

Empowerment theory analysis

Empowerment theory proposes the highest number of causal 
factors. It states that high competence, autonomy, impact, 
and meaningfulness lead to high empowerment as a state of 
intrinsic motivation (Conger & Kanungo, 1988; Spreitzer, 
1995). As the only of all three theories, it includes all causal 
factors revealed by the core model (Fig. 3). Thus, the results 
for the CNA conducted only for the empowerment theory 
factors (competence, autonomy, meaningfulness, impact), 
reveals the same model (Table 7) as the analysis of all poten-
tial causal factors from all three theories (Table 2). Also, 
the CNA on this subset could be accordingly performed for 
the same thresholds (consistency threshold = 0.8, coverage 
threshold = 0.85).

Again, the best fitting solution formula confirms that both 
high autonomy and meaningfulness are sufficient for high 
intrinsic motivation and their disjunction necessary. How-
ever, this model only contains two of the originally proposed 
four factors.

Synopsis: tentative model

Finally, a synopsis will bring the results of all preceding 
analyses together in a tentative model. The self-determina-
tion theory analysis showed that the factors competence and 
social relatedness may unfold relevance when subsetting the 
model and only analysing those factors that self-determi-
nation theory postulates as causally relevant. Accordingly, 
the flow theory analysis pointed to the relevance of com-
petence when analysing only competence and challenge as 
causal factors for intrinsic motivation. Finally, empower-
ment theory evaluation strongly confirmed the disjunction 
of autonomy and meaningfulness as the most striking differ-
ence-makers for intrinsic motivation in the analysed dataset.

The only way to bring these insights together with the 
core model (Fig. 3) is when constructing a causal chain in 
which competence and social relatedness lead to meaning-
fulness. Thus, I conducted another CNA and ceteris paribus 

ordered meaningfulness as a third outcome before impact 
and intrinsic motivation. Table 8 shows the additional asf for 
meaningfulness as the outcome factor. The data show that 
high autonomy or the conjunction of high competence and 
high social relatedness lead to high meaningfulness.

This insight can be used to further develop the core model 
(Fig. 3) into the tentative model shown in Fig. 4.

The tentative model states that either high autonomy or 
high meaningfulness are sufficient for high intrinsic moti-
vation and their disjunction necessary. Further, a common 
cause structure is described with impact as the second 
outcome that correlates with intrinsic motivation, but not 
causally. High autonomy is sufficient and necessary for 
high impact. In addition to these results that describe the 
core model (Fig. 3), the tentative model (Fig. 4) describes a 
causal chain with high competence together with high social 
relatedness or high autonomy being sufficient and their dis-
junction necessary for high meaningfulness.

Thus, a second common cause structure is revealed with 
high autonomy being sufficient for high meaningfulness, 
high impact, and high intrinsic motivation. In fact, as shown 
in Table 9, the derived complex solution formula with the 
highest model fit confirms the tentative model.

However, there are two major caveats concerning the ten-
tative model. First, it is subject to high ambiguity in the data. 
Although the csf in Table 9 was chosen on the basis of sub-
stantive theory analysis, i.e. subsetting the dataset according 
to the three different theoretical lenses postulated by flow 
theory, self-determination theory, and empowerment theory, 
there exist ambiguous alternative explanations from the pure 
data analysis with only slightly lower fits. Second, and bear-
ing in mind the first caveat, there is still higher evidence for 
the lower levels of the causal chain (nearer to the outcome) 
than for the higher levels (farther away from the outcome). 
Despite the two caveats, this model is still a tentative expla-
nation that can solve the conflict between existing theories 
and the core model (Fig. 3) derived from the data.

Table 8  CNA of complete model: asf for MEA

O = MEA |  CMEA = {COM, CHA, AUT, SOC}

asf Consistency Coverage Complexity

AUT + COM*SOC ↔ MEA 0.815 0.862 3

AUT MEA

INT IMP

SOCCOM

Fig. 4  Tentative model: common cause and causal chain structure
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Discussion

Causal factors for intrinsic motivation

Two results from this study are of major interest. The first is 
the major role that meaningfulness and autonomy play in the 
creation of intrinsic motivation. The second is the possible 
role of the remaining causal factors challenge, impact, and 
social relatedness.

Out of the six potential causal factors for intrinsic motiva-
tion, the analysed data show two to be causal for intrinsic 
motivation: autonomy and meaningfulness. More precisely, 
high autonomy or high meaningfulness are sufficient for 
high intrinsic motivation and one of them must be present 
(AUT + MEA ↔ INT). This result supports the prominent 
role of autonomy in self-determination and empowerment 
theory and mirrors pivotal research on the importance of 
meaningfulness at work not only for general work motiva-
tion (Hackman & Oldham, 1976), but also particularly for 
intrinsic motivation (Shamir, 1991). In fact, my data ascribe 
meaningfulness an even slightly more important role than 
autonomy as more cases are covered by meaningfulness (29 
cases) than by autonomy (25 cases). In total, the solution 
formula (AUT + MEA ↔ INT, Table 2, Fig. 2) covers 54 of 
all 55 cases that display high intrinsic motivation with only 
one outlier case (1054).

The core model (Fig.  3) shows that impact is not a 
causal factor for intrinsic motivation but rather a second 
outcome instantiated by a similar configuration of factors 
as intrinsic motivation. While high intrinsic motivation 
is instantiated by high autonomy or high meaningfulness 
(AUT + MEA ↔ INT, Table 2, Fig. 2), high impact is instan-
tiated by high autonomy only. Impact refers to the inner con-
trollability of outcomes (Thomas & Velthouse, 1990). The 
lack of impact is defined as learned helplessness (Martinko 
& Gardner, 1982), „the cognition that one lacks control over 
work outcomes” (Ashforth, 1989, p. 233). Thus, if autonomy 
is low, a lack of control is more probable.

The tentative model that I derived in my study (Fig. 4) 
also suggests a causal chain in which high autonomy or high 
competence in conjunction with high social relatedness are 
causal for high meaningfulness (AUT + COM*SOC ↔ MEA, 
Table 8). Although tentative – as prone to high ambiguities 
in the data –, this model can be interpreted in line with previ-
ous research. A long tradition of meaning of work literature 

throughout many disciplines echoes the central role of mean-
ingfulness in many work processes (Rosso et al., 2010). 
Further, the tentative model explicitly suggests that either 
high autonomy or high competence in conjunction with 
high social relatedness is sufficient for high meaningfulness 
and at least one of these disjuncts must be present. Interest-
ingly, both disjuncts cover approximately the same number 
of analysed cases (AUT covers 19 cases while COM*SOC 
covers 20 cases) and, thus, are equally important in the data 
set. A possible explanation for autonomy to be causal for 
meaningfulness is that only if individuals are free to choose 
their work actions, they can adjust them to their personal 
values and beliefs. The conjunction of high competence and 
high social relatedness can be explained through meaning-
fulness that is gained via encouragement and appreciation 
of other organizational members, e.g. colleagues or team-
leaders. Usually, to be acknowledged for one’s work, indi-
viduals need to feel competent in what they do. Thus, high 
competence in conjunction with high social relatedness, the 
state of having close relationships with other organizational 
members and to mutually appreciate one’s work (Ander-
fuhren-Biget et al., 2010), could trigger seeing oneself as a 
highly valued expert, which in turn could serve as a source 
of meaningfulness. Interestingly, all three causal factors for 
meaningfulness from the tentative model correspond to the 
three basic human needs from self-determination theory 
(Deci & Ryan, 1985, 2000; Gagné & Deci, 2005). This could 
point to the explanation that in self-determination theory 
the fulfilment of the basic needs impacts intrinsic motiva-
tion through meaningfulness. Finally, given the set of ana-
lysed causal factors, my data do not show any evidence that 
challenge plays a causal role in the instantiation of intrinsic 
motivation.

Implications for theory, research, and practice

This study is the first that set out to investigate the foun-
dations of intrinsic motivation from a configurational per-
spective. It is a first step to shed light on the complex, i.e. 
multi-causal, multi-outcome, and multi-level, configurations 
underlying the formation of intrinsic motivation. It also sug-
gests that in addition to a single-theory perspective, research 
on intrinsic work motivation can benefit from a neo-config-
urational perspective that embraces various causal factors 
from multiple theoretical backgrounds. This perspective can 

Table 9  CNA of complete 
model: csf

O = {INT, IMP, MEA} |  CINT = {COM, CHA, AUT, SOC, MEA, IMP},  CIMP = {COM, CHA, AUT, SOC, 
MEA},  CMEA = {COM, CHA, AUT, SOC}

csf Consistency Coverage Complexity

(AUT ↔ IMP)*(AUT + MEA ↔ INT)*
(AUT + COM*SOC ↔ MEA)

0.815 0.862 6
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serve diverse studies as a holistic framework to investigate 
particular drivers for intrinsic motivation, for example in 
research designs that investigate the question of how particu-
lar management tools can be designed to enhance intrinsic 
motivation.

Various insights can be gained from the results of this 
study. The analysis shows that the postulates of each the-
ory of intrinsic motivation are individually too bold. Rather 
than being sufficient and necessary on their own, different 
conditions from several theories interplay on multiple levels. 
My results show that perceiving either high meaningfulness 
or high autonomy at work is a difference-maker for high 
intrinsic motivation. Moreover, impact was not shown to be 
causal for intrinsic motivation but rather a second outcome 
driven by similar factors as intrinsic motivation. Further in-
depth analyses through the lenses of particular motivation 
theories suggest a tentative model in order to resolve ten-
sions between theoretical postulates and empirical evidence.

By overcoming the limitations of cross-sectional designs 
and commonly used statistical analyses, the study proposes 
that there exists no straightforward explanation for intrinsic 
motivation, but rather complex multi-outcome configura-
tions instantiate intrinsic motivation. In doing so, it answers 
Rosso et al.’s (2010) call for more research methods capable 
of disentangling the potential interactive effects of intrinsic 
motivation and meaningfulness and encourages researchers 
to think configurationally. Further, my results demonstrate 
the promise of a person-centered approach to configurational 
comparative research for advancing motivation research and 
management development.

From a practical viewpoint, the study has clear mana-
gerial implications. It provides fine-grained guidance on 
how to enhance intrinsic motivation in organizations and 
proposes to primarily consider autonomy and meaningful-
ness as resource-efficient levers when designing intrinsically 
motivating job contexts. Secondary, and tentatively, in order 
to provide for high meaningfulness at work, competence and 
social relatedness may be adressed.

Limitations and future directions

The study is not without limitations. First, it was conducted 
in the specific context of a German public utility. However, 
for conducting a CNA, and to overcome limitations of cross-
sectional studies, it is crucial to provide for homogeneity, i.e. 
to hold other possible causal factors than the investigated as 
equal as possible (Baumgartner & Ambühl, 2020a; Berg-
Schlosser & De Meur, 2009). This is a prerequisite for infer-
ring to causation via cross-case comparisons (Baumgartner, 
2009). Therefore, I have chosen to conduct the study in one 
organisation. However, future research is needed to explore 
the neo-configurational theory of intrinsic motivation in 

different settings and the related contingencies for further 
theory development and refinement.

Second, like in most cross-case studies, I could not pro-
vide for perfect diversity. Some configurations could simply 
not be observed. Most importantly, the factor competence 
shows the highest skewness in the data and, thus, the inter-
pretation of results regarding competence is most limited. 
Further, I designed the study in order to maximize homo-
geneity. However, as in all settings, not all possible causal 
factors can be guaranteed to be constant. Thus, the causal 
relations in this study hold true for similar settings only. 
Subsequent research is needed to challenge my findings in 
different settings.

Third, as all investigated theories refer to perceptions 
of all investigated factors, I collected data on an individ-
ual level via an online survey drawing on multiply vali-
dated scales mainly from the realm of self-determination 
theory and empowerment theory (Ashforth, 1989; Gagné 
et al., 2015; Spreitzer, 1995; Van den Broeck et al., 2010). 
Although thoroughly developed, the data collection differs 
from the measurements used in research in the tradition of 
flow theory. Flow theory uses individually computed aver-
ages of respondents to determine the values of perceived 
challenges and competences (Csikszentmihalyi & LeFevre, 
1989; Csikszentmihalyi et al., 2014). However, in order to 
align the data collection processes throughout all theories, I 
did not use this method for my data collection.

In addition, future research may wish to add the frus-
trations of the investigated needs (Vansteenkiste & Ryan, 
2013; Warburton et al., 2020) as additional factors, add new 
factors, for example new candidate needs that recent basic 
psychological needs theory research proposes (Baxter & Pel-
letier, 2019; González-Cutre et al., 2020; Martela & Ryan, 
2016; Prentice et al., 2020), or investigate, in addition to 
intrinsic motivation, also other types of motivations, pro-
files thereof (Howard et al., 2016, 2020a, 2020b), or overall 
motivation scores (Howard, et al., 2020a, 2020b) as outcome 
factors. Moreover, flow theory also proposes further, more 
distal causal factors like clear goals and immediate feedback 
that may shed light on additional causal chains and add fur-
ther causal layers to forthcoming investigations. Last but not 
least, follow-up case studies could be performed especially 
on outlier cases (e.g. case 1054) in order to shed light on 
those causal factors that were possibly overlooked by all 
three theories of intrinsic motivation.

Conclusion

This study set out to investigate the highly complex 
causal structure behind the formation of intrinsic moti-
vation at work. The obtained core model reveals high 
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meaningfulness and high autonomy as two sufficient fac-
tors for high intrinsic motivation and their disjunction as 
necessary, i.e. either high meaningfulness or high auton-
omy lead to intrinsic motivation (“are sufficient”) and at 
least one of these factors must be present to provide for 
high intrinsic motivation (“is necessary”). By analysing 
different existing motivation theories further, my analyses 
reveal a tentative causal chain structure in which either 
high autonomy or high competence in conjunction with 
high social relatedness can lead to high meaningfulness at 
work (“are sufficient”) and at least one of these disjuncts 
must be present to provide for high meaningfulness (“is 
necessary”). However, the tentative model is not without 
caveats as it is subject to relatively high ambiguity in the 
dataset. Further, I shed light on the role of impact. Sur-
prisingly, impact was not shown to be a causal factor for 

intrinsic motivation, but the data rather reveal a common 
cause in which impact is driven by autonomy solely (“is 
sufficient and necessary”). Breaking up the causal com-
plexity behind the formation of intrinsic motivation this 
research is the first to demonstrate alternative paths and 
multi-outcome structures towards intrinsic motivation at 
work.

Appendix

See Table 10.

Table 10  Outcomes and causal 
factors: items

Model fit: CFI = 0.942, TLI = 0.928, RMSEA = 0.062, SRMR = 0.076

Set Item Loading

Intrinsic motivation
AVE: 0.791

I put efforts into my job…
INT INT1 …because I have fun doing my job 1.006

INT2 …because what I do in my work is exciting 1.071
INT3 …because the work I do is interesting 1.084

Impact
AVE: 0.603

IMP IMP1 I have an impact on what happens at work 0.979
IMP2 I have control over what happens at my work 0.987
IMP3 I can change things at work 1.049
IMP5 I can actively influence my work results 0.884

Competence
AVE: 0.626

COM COM1 I am self-assured about my capability to do my work 0.586
COM2 I have mastered the skills necessary for my job 0.883
COM3 I am good at the things I do in my job 0.429

Challenge
AVE: 0.603

CHA CHA1 My work activities are challenging 0.935
CHA3 My work demands too little from me. (R) 0.938

Autonomy
AVE: 0.612

AUT AUT1 I can decide on my own how to go about doing my work 0.839
AUT3 The tasks I have to do at work are in line with what I 

really want to do
1.049

AUT4 I feel like I can be myself at my job 1.129
Social relatedness
AVE: 0.702

SOC SOC1 At work, I feel part of a group 0.965
SOC2 At work, I connect with others 0.965

Meaningfulness
AVE: 0.585

MEA MEA1 The work I do is important to me 0.759
MEA2 My job activities are personally meaningful to me 0.973
MEA3 The work I do is meaningful 0.881
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