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Abstract

The current work seeks to identify factors that support action initiation from the theoretical lens of self-regulation. Specifi-
cally, we focus on factors that reduce procrastination, the delay of the initiation or completion of activities. We draw from
action control theory and propose that positive affect operates as a personal and time pressure as a situational factor that
unblock routes to action. High positive affect makes people less prone to procrastination because positive affect reduces
behavioral inhibition and facilitates the enactment of intentions. By contrast, when positive affect is low, people depend on
time pressure as an action facilitating stimulus. We present results of a daily diary study with 108 participants that support
our hypotheses. We replicate the findings in the context of work in a second daily diary study with 154 employees. We
discuss benefits and drawbacks of the enactment of intentions under time pressure and implications of the results for how
to reduce procrastination.

Keywords Procrastination - Action control theory - Positive affect - Challenge hindrance stressors - Person-environment

interaction - Motivation

Most people experience days on which they fail to do the
things they have planned, that is, days on which they pro-
crastinate. Procrastination is defined as the delay of the ini-
tiation or the completion of activities (Howell et al., 2006;
Lay, 1986), and it is a “prevalent and pernicious form of
self-regulatory failure* (p. 65, Steel, 2007) that can result in
adverse consequences. According to van Eerde (2016) and
Kiihnel et al. (2016), people experience procrastination when
they fail to put their intentions into actions, that is, when
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they experience intention-action gaps. As such, procrasti-
nation is often experienced as negative because it implies a
discrepancy between intentions and actions and impedes the
positive experiences of making progress on tasks and attain-
ing one’s goals (Amabile & Kramer, 2011). Moreover, when
people procrastinate, their performance may suffer (Beswick
et al., 1988; Tice & Baumeister, 1997), they may fail to meet
deadlines (van Eerde, 2003), and they may risk the success
of projects (Gersick, 1989).

The initiation of action is an everyday process that usu-
ally happens without deliberate effort. The fact that action
initiation is at all a distinct process becomes apparent only
when it fails and people experience procrastination. Pro-
crastination in terms of intention-action gaps should be
distinguished from intended, purposeful delays of action
that might be adaptive (e.g., Kim & Seo, 2015; van Eerde
et al., 2016; van Hooft et al., 2005). If a delay of action is
intended, it may be referred to as strategic delay instead
of procrastination (van Eerde, 2016). But why does action
initiation sometimes fail despite people’s intention to act
and result in procrastination? The current studies address
this question and examine factors that enable action initia-
tion. Specifically, we investigate the availability of posi-
tive affect as a personal and time pressure as a situational
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factor that may unblock routes to action and focus on the
compensatory interplay of these factors.

By specifying two distinct and compensatory routes to
action, the current work offers a novel theoretical perspec-
tive on procrastination. Specifically, we build our line of
argument on central tenets of action control theory and the
framework of self-regulation it is embedded in (Kuhl, 1985,
2000). Action control theory offers an explanatory approach
to how personal and situational factors regulate action.
Adopting this theoretical lens allows us to conceptualize
procrastination as a result of the unavailability of personal or
situational factors that bridge the gap between intention and
action and to shed light on the interplay between both fac-
tors. To do so, we focus on individual differences in positive
affect as a crucial personal driver for action initiation and
time pressure as a crucial situational driver. Our theoretical
perspective on procrastination offers a novel explanation for
why positive affect helps to overcome procrastination—a
relationship that is empirically well-established (Steel, 2007)
but insufficiently explained. Moreover, our theoretical per-
spective allows for the integration of positive affect as per-
sonal driver and time pressure as situational driver that help
to realize intentions and to overcome procrastination. Spe-
cifically, we propose that procrastination more likely occurs
for people who experience low levels of positive affect and
on days characterized by lower time pressure. Higher time
pressure, however, should support action initiation and thus
prevent procrastination—an effect we propose to be espe-
cially relevant for those people who experience low levels
of positive affect as they more strongly need to rely on situ-
ational factors that stimulate action initiation.

The current work contributes to research on procrastina-
tion that conceptualizes procrastination not only as a stable
individual difference characteristic but also as a phenome-
non that fluctuates over time (e.g., Kiihnel et al., 2016, 2018;
Prem et al., 2018). That is, we broaden the understanding
of procrastination by taking into account that some people
procrastinate more than others, and that not all days are
equal regarding the level of procrastination people display.
This day-specific analytical approach is advantageous for the
assessment of procrastination as it allows us to capture “life
as it is lived” (p. 579, Bolger et al., 2003) and to minimize
participants’ retrospective bias. Moreover, it helps not only
to identify individual differences as rather stable predictors
of procrastination but also to shed light on situational factors
that fluctuate over time and that may determine peaks and
troughs in procrastination. In addition, our work contrib-
utes to research on person-situation interactions (Mischel
& Shoda, 1995) by showing that situational and personal
factors need to be jointly considered to explain why and
when people procrastinate. Our day-specific approach offers
a unique angle on person-situation interactions by modeling
the lower-level coupling of the situational factor of time
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pressure and procrastination as a function of the higher-order
personal factor of positive affect (cross-level interaction
effect, see Aguinis et al., 2013; Mathieu et al., 2012). Thus,
our analytical approach “lies at the heart of modern-day con-
tingency theories, person—environment fit models, and any
theory that considers outcomes to be a result of combined
influences emanating from different levels of analysis” (p.
952, Mathieu et al., 2012).

Our work also contributes to the understanding of the
consequences of time pressure as a situational factor for
engagement and performance (e.g., Kiihnel et al., 2012;
LePine et al., 2005; Schmitt et al., 2015). The current stud-
ies investigate potential short-term benefits of time pressure
for action initiation on the level of days. Our within-person
design provides the opportunity to disentangle relationships
between time pressure and procrastination that hold within
persons from relationships that hold between persons (Cur-
ran & Bauer, 2011). That is, our within-person design allows
us to look at the coupling of time pressure and procrastina-
tion across days (for a recent daily diary study, see Prem
et al., 2018), and thus enables us to take a complementary
approach to research that focuses on detrimental long-term
consequences of enduring time pressure for employees (e.g.,
Sonnentag et al., 2010).

Our line of argument and empirical findings are also of
practical relevance. They inform practitioners and research-
ers on why some people are particularly prone to procrasti-
nation and on how time pressure can help them to succeed
at initiating action.

In the following, we derive hypotheses on the relation-
ships between positive affect, time pressure, and procrastina-
tion. We conducted a daily diary study with 108 participants
(Study 1) to test our hypotheses. In a second daily diary
dataset with 154 employees (Study 2), we test whether the
findings can be replicated. In Study 2, we specifically focus
on positive affect, time pressure, and procrastination in the
context of work.

Action Initiation from the Lens of Action
Control Theory

We build our line of argument on theoretical frameworks on
the self-regulation of action (Carver & Scheier, 1982; Kuhl,
1985, 2000) and argue that there are two distinct routes to
initiate action. From this theoretical lens, people experience
procrastination when the initiation of actions, that is, the
realization of intentions, via both of these routes is blocked.
One route relies on the instigation of action by the avail-
ability of positive affect. According to action control theory,
positive affect is “especially important whenever a[n] [...]
action has to be initiated on one’s own devices, that is, with-
out external help or external cues indicating the opportunity
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of its enactment” (p. 697, Kazén et al., 2008). Action may
also be instigated by an alternative, situational route that
relies on the heightened perception of discrepancies between
people’s current state and desired states (Carver & Scheier,
1982). We argue that the situational factor of time pressure
implies a discrepancy between people’s current state and
goal states that stimulates action (Ariely & Wertenbroch,
2002). In the next sections, we first turn to the instigation
of action through the availability of positive affect. Then,
we turn to the role of time pressure, and finally, we expli-
cate the proposed compensatory interplay between the two
routes. Specifically, for people who seldom experience posi-
tive affect, the alternative route via heightened perception of
discrepancies between their current state and desired states
should be important to prevent procrastination.

Positive Affect and Procrastination

Our proposition that the instigation of action depends on
the availability of positive affect is in line with the widely-
acknowledged conceptual idea that positive affect reflects the
activation of human’s approach motivational system (Carver
& White, 1994; Murray et al., 2009; Watson et al., 1999)
and that the experience of positive affect reduces behavioral
inhibition and broadens people’s thought-action repertoires
(Fredrickson, 2001; Kiihnel et al., 2022). Positive affect “is
a source of human strength — [...] it encourages and supports
flexible, open-minded cognitive processing that enables peo-
ple to do what needs to be done” (p. 180, Isen, 2003).

Action control theory (Kuhl, 2000) specifies why posi-
tive affect does not only provoke broad behavioral activa-
tion but also enables the realization of specific, intended
actions. According to the theory, positive affect facilitates
behavior and enables the enactment of intentions (Kuhl &
Kazén, 1999). The theory assumes that once formed the
representation of an intention is stored in memory until
there is an opportunity for its enactment (Goschke & Kuhl,
1993; Kuhl, 2000). Until then, the behavioral programs
that can execute an intention are inhibited to prevent pre-
mature action. According to the theory’s volitional facili-
tation assumption, positive affect reduces the inhibition of
behavioral programs associated with an intention. Therefore,
when people experience high positive affect, they are more
likely to enact their intentions and less likely to postpone
intention enactment. When people lack positive affect, they
face difficulties in overcoming behavioral inhibition, which
results in the experience of procrastination. At its extreme,
the diminished capacity to experience positive affect may
result in listlessness and is related to depressive disorders
(American Psychiatric Association, 2013).

Based on the above reasoning, we expect that people who
experience higher levels of positive affect are less likely to

procrastinate. Previous research on job search behavior has
shown that people with high levels of positive affect are
more likely to enact their job search intentions compared to
people with low levels of positive affect (e.g., Turban, Lee,
Veiga, Haggard, & Wu, 2013). A meta-analysis on procras-
tination’s possible causes and effects (Steel, 2007) revealed
a negative correlation between the experience of positive
affect and procrastination (r= — .17, tho= —.21). Similarly,
in a study with more than 9.000 participants, Gropel and
Steel (2008) showed that lack of energy was a strong pre-
dictor of procrastination. Thus, according to our theoretical
argument and in line with supporting results from previous
studies, we hypothesize as follows:

Hypothesis 1: People with high levels of positive affect
procrastinate less compared to people with low levels of
positive affect.

Time Pressure and Procrastination

While the availability of positive affect is one route to action,
action may also be instigated by a heightened perception of
discrepancies between people’s current state and their goal
states (Carver & Scheier, 1982; Kuhl, 1987). Discrepancies
are experienced as unpleasant and thus stimulate people to
find ways to reduce them. We argue that time pressure is a
situational cue that signals discrepancies between people’s
current state and their goal states (Ariely & Wertenbroch,
2002; Carver & Scheier, 1982; Fay & Sonnentag, 2002).
In the context of work, time pressure signals a discrepancy
between the variety of work-related goals and one’s current
performance on work tasks that may instigate people to initi-
ate action or invest additional effort (Binnewies et al., 2009;
Brodsky & Amabile, 2018).

Our proposition that time pressure supports the initiation
of action is in line with other influential theoretical frame-
works, namely, the episodic process model of performance
(Beal et al., 2005) and the challenge-hindrance stressor
framework (Crawford et al., 2010; LePine et al., 2005).
According to the episodic process model of performance
(Beal et al., 2005), time pressure should prevent procrasti-
nation because time pressure increases task attentional pull.
Task attentional pull supports people to establish an on-task
focus, and thus, to realize their intentions (Beal et al., 2005).
Tasks have a higher attentional pull when deadlines exist
for the completion of the tasks, when the task is important,
and when the task goals are present. High attentional pull
makes it easier for people to attend to tasks and to com-
plete them, because task attentional pull supports people
to focus on the task at hand and to resist the pull of off-task
distractions (Beal et al., 2005). We argue that time pres-
sure should increase task attentional pull and thus fosters the
initiation and completion of intended actions (Vahle-Hinz
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etal., 2019). As a consequence, people should be less likely
to procrastinate on days characterized by time pressure com-
pared to days on which time pressure is absent.

Another influential framework that suggests benefits
of time pressure for action initiation is the challenge-hin-
drance stressor framework (Crawford et al., 2010; Freedman
& Edwards, 1988). According to the challenge-hindrance
stressor framework, when people experience time pressure,
they are more likely to appraise their tasks as challenging
(Prem et al., 2017, 2018). Appraising tasks as having the
potential to promote personal gain or growth facilitate action
initiation (Kuhl, 2000; Podsakoff, LePine, & LePine, 2007).
Indeed, Rodell and Judge (2009) found a positive relation-
ship between daily challenge stressors (among them, time
pressure) and daily performance, and studies have shown
that challenging tasks promote goal achievement and thriv-
ing (e.g., Ohly & Fritz, 2010; Prem et al., 2017).

It is important to note that we propose a short-term bene-
ficial effect of time pressure for action initiation rather than a
long-term effect of enduring time pressure. Our focus is thus
complementary to research on long-term consequences of
chronic time pressure (e.g., Sonnentag et al., 2010) as well
as research on the coupling of time pressure and well-being
over longer time frames such as weeks or months (Baethge
et al., 2018) that revealed that a beneficial effect of time
pressure is found on the within-person level of analysis and
for shorter time frames only.

Taken together, we hypothesize as follows:

Hypothesis 2: Day-specific time pressure is negatively
related to procrastination, that is, people procrastinate less
on days with higher time pressure compared to days with
lower time pressure.

Compensatory Interplay Between Positive
Affect and Time Pressure

According to action control theory, when action initiation is
supported by external cues, there is a lower need for positive
affect as a personal resource to facilitate the enactment of
intentions (Kazén et al., 2008). In other words, time pressure
acts as an action stimulating situational cue that substitutes
for the unavailability of positive affect. Thus, people who
experience low levels of positive affect should more strongly
depend on the experience of time pressure to enact their
intentions. When time pressure is present, they move from
intention to action; when time pressure is absent, they tend
to procrastinate. By contrast, people who experience high
positive affect should be less dependent on the experience of
time pressure to get things done. The availability of positive
affect should help them to prevent procrastination even when
time pressure as a situational cue that indicates the necessity
of action is absent because positive affect allows a person
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to autonomously initiate action (Isen, 2003; Kuhl & Kazén,
1999). For people with high positive affect, the experience
of time pressure should therefore be less strongly coupled
to the enactment of intentions.

The following example of two hypothetical persons, who
differ in their level of positive affect, illustrates our theo-
retical idea: In general, Addison (A for action) procrasti-
nates less often compared to Phoenix (P for procrastination)
because Addison has a higher level of positive affect avail-
able than Phoenix. Positive affect is a personal resource that
facilitates the enactment of intentions and prevents procras-
tination. While Addison and Phoenix differ in their overall
level of procrastination, they will both show some fluctua-
tion in procrastination from day to day: they procrastinate
more on some days than on other days. These fluctuations
in procrastination can be explained by fluctuating levels of
time pressure: On days characterized by lower time pressure
they procrastinate more compared to days with higher time
pressure. This beneficial, day-specific effect of time pres-
sure in preventing procrastination is more pronounced for
Phoenix than for Addison because Phoenix is more depend-
ent on external factors that support action initiation due to
his/her lack of positive affect. On days on which Addison
and Phoenix do not procrastinate, they show on the surface
the same behavior, however, different reasons underly their
behavior. Addison does not procrastinate because of her/
his high level of positive affect, whereas Phoenix does not
procrastinate because time pressure supports action initia-
tion on the current day.

In sum, we hypothesize as follows:

Hypothesis 3 (cross-level interaction): The negative rela-
tionship between day-specific time pressure and procrastina-
tion is more pronounced for people with low levels of posi-
tive affect and less pronounced for people with high levels
of positive affect.

In the following, we present results from two field stud-
ies. In Study 1, we test our conceptual ideas in a daily diary
study with 108 employees. In Study 2, a daily diary study
with 154 employees, we aim to replicate the first study’s
results. While Study 1 examines positive affectivity as a
domain-independent operationalization of positive affect,
Study 2 uses vigor, as a domain-specific operationalization
of a person’s positive affect in the context of work.

Study 1
Method
Sample and Procedure

Participants of this daily diary study were self-employed-
participants and employees from companies in diverse
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industries. The convenience sample was collected by a
student as part of her master thesis. Specifically, partici-
pants were recruited through the master student’s personal
network and via flyers that were distributed in the region
(Southern Germany). Inclusion criteria for participation
were at least 70% weekly working time and non-shift work.
A lottery (vouchers for an online retailer) was offered to
motivate people to participate in the study. Participants
who gave their informed consent to participate in the
study first completed a general online questionnaire that
assessed trait positive affect and sociodemographic char-
acteristics. In the following work week, participants were
asked to answer an online questionnaire at the end of each
day before going to bed. Participants received individu-
ally scheduled reminder e-mails containing a link to the
daily online questionnaires. Of the 133 participants who
agreed to participate, 21 had to be excluded due to exclu-
sion criteria of the study or due to incomplete survey data
on the variables of interest. Thus, the final sample was
comprised of 108 participants (completion rate 81%) who
in total provided complete survey data on 399 days. Forty-
six percent of the sample were women, and average age
was 41 years (SD=10). On average, participants’ work
hours were 43 h/week (SD =6). Forty percent of the sam-
ple had a leadership position. Participants had, on average,
8 years of professional experience in their current organiza-
tion (SD =10).

Measures

Positive Affect Positive affect was operationalized
as a domain-independent trait. “High levels of the
trait are marked by frequent feelings of cheerfulness,
enthusiasm, and energy” (p. 207, Watson & Naragon,
2009). Trait positive affect was assessed with the items
alert, excited, active, strong, inspired, and interested
from the Positive and Negative Affect Schedule scales
(PANAS; Watson et al., 1988). The scale referred
to how the person felt in general. Items had to be

answered on a 5-point scale ranging from 1 = strongly
disagree to 5 =strongly agree. Cronbach’s alpha was
1.

Procrastination Day-specific procrastination was assessed
with six items from Tuckman’s (1991) procrastination scale
that were slightly adapted to capture day-specific procras-
tination (Kiihnel et al., 2016). Example items are “Today,
I promised myself I'll do something and then dragged my
feet” and “Today, I needlessly delayed finishing jobs, even
when they were important”. Items had to be answered
on a 5-point scale ranging from 1 =strongly disagree to
5 =strongly agree. Cronbach’s alpha ranged between .87
and .88 over the days.

Time Pressure Day-specific time pressure was assessed with
three items developed by Semmer, Zapf, and Dunckel (1999)
that were adapted to capture time pressure of the current day.
An example item is “How often were you pressed for time
today?” Items had to be answered on a 5-point scale rang-
ing from 1 =never/very rarely to 5 =frequently. Cronbach’s
alpha ranged between .86 and .89 over the days.

Results

Descriptive Statistics Table 1 shows means, standard deviations,
intraclass correlations (ICCs), and intercorrelations between
variables. Procrastination and time pressure showed substantial
day-to-day variation (within-person variance): 51% of the vari-
ance in procrastination and 41% of the variance in time pressure
resided at the within-person level. Age was negatively related to
procrastination (#= —.32). This finding is in line with previous
meta-analytical findings that revealed a significant—but smaller—
relationship between procrastination and age (tho= —.16
in Steel, 2007, and average weighted r= —.06 in van Eerde,
2003), supporting the idea that the meta-analytical relationship
was underestimated due to range restriction in the variable age
as the majority of studies included in the meta-analysis used

Table 1 Study 1: Means,

R Variable M SO ICC* 1 2 3 4 5
standard deviations, and
correlations of variables 1. Day-specific procrastination ~ 1.83 0.75 .49 — . 15%*
2. Day-specific time pressure 2.58 099 .59 .08
3. Positive affect 342 051 - —.28%* -.03
4. Age 40.54 9.61 - —.32%% —.06 .18
5. Gender® 0.46 0.50 - .16 -.03 .00 — 27w
6. Conscientiousness 4.19 048 - —A49¥*Ek - — 12 38*F* 08 13

The day-level correlation (N=399) is depicted above the diagonal; person-level correlations (N=108) are
depicted below the diagonal. To calculate the day-level correlation, variables 1 and 2 were centered around
the respective person-mean. For person-level correlations, day-level data were averaged across days

“Intraclass correlation (ICC)=ratio of the between-person variance to the total variance, 1-ICC=ratio of
the within-person variance to the total variance. °Gender: 0=male, 1 =female

p<.01. # p< 001
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student samples (the corrected correlation was tho= —.51 in
Steel, 2007, when a correction was applied by using the standard
deviation of age from the US Census Bureau).

Analytic Strategy We used the Hierarchical Linear Modeling
(HLM) 7.01 software package (Raudenbush, Bryk, Cheong,
Congdon, & du Toit, 2011) to conduct multilevel analyses.
To ensure unbiased estimations (Enders & Tofighi, 2007), we
centered the day-level predictor variable time pressure around
the respective person mean (group-mean centering) and the
person-level predictor variable trait positive affect around the
grand mean (grand-mean centering). To test the hypotheses,
we specified and compared nested hierarchical linear models.
All models were run with full maximum likelihood estimation.

Test of Hypotheses Hypotheses 1 and 2 proposed negative
relationships between positive affect and procrastination and
between day-specific time pressure and procrastination. Model
1 in Table 2 shows that trait positive affect was significantly
and negatively related to procrastination (estimate= —0.331,
SE=0.108, t= —3.03, p<.01), and that day-specific time
pressure was significantly and negatively related to procras-
tination (estimate= —0.125, SE=0.048, t= —2.61, p<.01).
Model 1 fit the data better than the null model (A —2XLog
likelihood =15.610, df=2, p <.001). Thus, in support of
Hypothesis 1, participants with higher levels of positive affect
procrastinated less compared to participants with lower levels
of positive affect. In support of Hypothesis 2, on days with
higher time pressure, compared to days with lower time pres-
sure, participants procrastinated less.

Hypothesis 3 proposed that the negative relationship
between day-specific time pressure and procrastination is
moderated by positive affect, such that the negative relation-
ship between time pressure and procrastination is less strong
for individuals with higher levels of positive affect. To test
this hypothesis, we followed best practice recommendations
for estimating cross-level interaction effects using multilevel
modeling (Aguinis et al., 2013). That is, we built a random
intercept and random slope model to test if the model with
a random slope fits the data better than the model without a
random slope. In Model 2, we added a random slope of time
pressure predicting procrastination. This random intercept and
random slope model fit the data better than Model 1 without
arandom slope component (A —2 X Log likelihood=11.103,
df=2, p<.01). In Model 3, we added positive affect as a
predictor of the random slope of time pressure. This interac-
tion term was a significant predictor of procrastination (esti-
mate=0.305, SE=0.122, t=2.49, p <.05), and Model 3 fit
the data better than Model 2 (A —2 X Log likelihood =5.942,
df=1, p<.05). The interaction effect is depicted in Fig. 1.

We performed simple slope tests with the computa-
tional tool by Preacher et al. (2006). For participants high in
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positive affect (+ 1 SD), the slope between time pressure and
procrastination was not significant (simple slope= —0.014,
SE=0.083, t=—0.17, p=.861). For participants with aver-
age positive affect (M) or low level of positive affect (— 1 SD),
the slopes between time pressure and procrastination were
negative and significant (simple slope = —0.170, SE=0.059,
t=—2.84, p<.01, and simple slope= —0.325, SE=0.089,
t=—3.63, p<.001, respectively). Taken together, the nega-
tive relationship between day-specific time pressure and
procrastination was more pronounced for people with low
levels of positive affect. For people with high levels of posi-
tive affect, time pressure was not significantly related to pro-
crastination. Thus, Hypothesis 3 was supported. '

Study 2

In Study 2, we test whether the findings of Study 1 can be
replicated in a different sample with measures that focus spe-
cifically on the context of work. In contrast to Study 1 that
used domain-unspecific operationalizations of the constructs
of interest, Study 2 used work-specific operationalizations
of positive affect, procrastination, and time pressure. The
data of Study 2 was used in a previous publication that had
a different goal and focus (see Appendix).

Method
Sample and Procedure

Participants of this study were self-employed participants and
employees from companies in diverse industries. The conveni-
ence sample of Study 2 was collected by students under the
first author’s supervision as part of a research seminar. Partici-
pants were recruited through the students’ personal networks.
Inclusion criteria for participation was non-shift work, and at
least three working days a week. Participants who gave their
informed consent to participate received e-mails containing
links to online questionnaires. First, participants completed a

! Previous research has shown that conscientiousness is a strong
predictor of procrastination (r= —.62, rho= —.75; Steel, 2007). We
therefore included a measure of conscientiousness as a potential con-
trol variable (six items, Cronbach’s alpha=.73; Korner et al., 2008).
If we simultaneously include conscientiousness and positive affect
as predictors of procrastination in the regression model, conscien-
tiousness was a significant and negative predictor of procrastination
(estimate= —0.55, SE=0.11, t=—-4.89, p<.001). The main effect
of positive affect on procrastination was no longer significant (esti-
mate=—0.14, SE=0.11, r=-1.28, p=.202), but positive affect
was still a significant cross-level moderator of the day-specific rela-
tionship between time pressure and procrastination (estimate =0.30,
SE=0.12, t=2.46, p<.05).
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Fig.1 Study 1: Cross-level 3.0
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general online questionnaire that assessed sociodemographic
characteristics. Next, participants received links to online
questionnaires over the course of 2 weeks (up to ten work-
days). Each day, participants were asked to answer a daily
questionnaire when they finished work. The final sample was
comprised of 154 participants (in total complete survey data
for 740 days). Half of the sample were women, and average
age was 38 years (SD=13). On average, participants’ work
hours were 42 h/week (SD=7). Twenty-eight percent of
participants held a leadership position. Participants had, on
average, 8 years of professional experience in their current
organization (SD=9).

Measures

Work-Related Positive Affect In the context of work, the
availability of positive affect is reflected in the experience
of vigor, which encompasses arousal as well as positive feel-
ings at work (Little et al., 2011; Ryan & Frederick, 1997;
Shirom, 2007). Thus, individual differences in availability
of positive affect in the work domain were operationalized
with the experience of work-related vigor (Newman & Har-
rison, 2008) and assessed with the three vigor items of the
UWES-9 (Schaufeli et al., 2006). Trait positive affect and
work-related vigor are strongly related (rho=.59, Young
et al., 2018). At the end of each workday, the vigor items
had to be answered with respect to how a person felt dur-
ing the workday (“Today, I felt bursting with energy at my
work”, “Today, I felt strong and vigorous at work”, and
“Today when I got up in the morning, I felt like going to
work™). Items were answered on a 7-point Likert scale rang-
ing from 1 =strongly disagree to 7 =strongly agree. We
aggregated daily ratings (person mean) across the 2 weeks
(ICC=.38) to obtain an indicator of participants’ general
level of work-related positive affect (see Bolger & Schilling,
1991; Epstein, 1983; Iida, Shrout, Laurenceau, & Bolger,
2012). Such a context-specific, repeated measurement and
aggregation approach to estimate positive affect can increase
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reliability and validity (Cronbach et al., 1972). Cronbach’s
alpha was .88.

Procrastination Day-specific procrastination was assessed
with the same six items that were used in Study 1 (Kiihnel
et al., 2016; Tuckman, 1991). Participants were asked to
answer the items regarding their workday. Cronbach’s alpha
ranged between .85 and .88 over the days.

Time Pressure Day-specific time pressure was assessed
with two items developed by Semmer et al. (1999) that were
adapted to capture time pressure of the current day (e.g.,
“How often were you pressed for time today?”). Items had
to be answered on a 5-point scale ranging from 1 =never/
very rarely to 5 ={frequently. Correlations of the two items
assessing time pressure at work ranged between .70 and .74
across days.

Results
Descriptive Statistics

Table 3 shows means, standard deviations, intraclass correla-
tions (ICCs), and intercorrelations between variables. Pro-
crastination and time pressure showed substantial day-to-day
variation (within-person variance). More specifically, 55%
of the variance in procrastination and 50% of the variance in
time pressure resided at the within-person level.

Analytic Strategy

We applied the same analytic strategy as in Study 1. We cen-
tered the day-level predictor variable time pressure around
the respective person mean (group-mean centering) and the
person-level predictor variable work-related positive affect
around the grand mean (grand-mean centering).
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Table 3 Study 2: Means,

7 Variable M SD Icct 1 2 3 4
standard deviations, and
correlations of variables 1. Day-specific procrastination at work ~ 1.64 0.66 .45 —.10%*
2. Day-specific time pressure 2.31 098 .50 —.10
3. Work-related positive affect (vigor)  4.25 0.86 - — 40%**k 8%
4. Age 38.36 1348 - —32%xx 7% 16*
5. Gender® 0.50 050 - .07 .00 .00 -.03

The day-level correlation (N=740) is depicted above the diagonal; person-level correlations (N=154) are
depicted below the diagonal. To calculate the day-level correlation, variables 1 and 2 were centered around
the respective person-mean. For person-level correlations, day-level data were averaged across days

“Intraclass correlation (ICC)=ratio of the between-person variance to the total variance, 1-ICC=ratio of
the within-person variance to the total variance. *Gender: 0=male, 1 =female

“p<.05. ¥5p < 01, *¥%p < 001

Test of Hypotheses

Model 1 in Table 4 shows that work-related positive affect
was significantly and negatively related to procrastina-
tion (estimate = — 0.236, SE=0.043, r= —5.48, p <.001),
and that time pressure was significantly and negatively
related to procrastination (estimate= —0.070, SE=0.029,
t=—2.39, p<.05). Model 1 fit the data better than the null
model (A —2 X Log likelihood =33.216, df=2, p <.001).
Thus, in support of Hypothesis 1, participants who expe-
rienced higher levels of positive affect at work procrasti-
nated less compared to participants with lower levels of
positive affect at work. In support of Hypothesis 2, on days
with higher time pressure, compared to days with lower
time pressure, participants procrastinated less. After build-
ing a random intercept and random-slope model (Model
2), in Model 3, we added work-related positive affect as
a predictor of the random slope of time pressure. This
interaction term was a significant predictor of procrasti-
nation (estimate =0.100, SE=0.036, r=2.78, p<.01),
and Model 3 fit the data better than Model 2 (A —2 X Log
likelihood =7.640, df=1, p <.01). The interaction effect
is depicted in Fig. 2.

For participants high in work-related positive affect
(+1 SD), the slope between time pressure and procrastina-
tion was not significant (simple slope=0.007, SE=0.040,
t=0.17, p=.860). For participants with average (M) or low
work-related positive affect (— 1 SD), the slopes between
time pressure and procrastination were negative and signifi-
cant (simple slope= —0.079, SE=0.030, r= —2.62, p<.01,
and simple slope= —0.165, SE=0.045, r= —3.63, p<.001,
respectively). Taken together, the negative relationship
between day-specific time pressure and procrastination was
especially pronounced for people who experienced lower
levels of positive affect at work. Thus, Hypothesis 3 was
supported.

Additional Analyses

Our theoretical model proposes that time pressure prevents
procrastination and investigated whether time pressure is a
predictor of procrastination. However, it is also plausible
that time pressure and procrastination may be reciprocally
related such that procrastination results in higher time pres-
sure at a later point in time (reversed causation). To investi-
gate this idea, we conducted next-day analyses and predicted
time pressure on the next day (¢+ 1) from procrastination on
the current day (¢). That is, we investigated whether more
procrastination on one day, compared to less procrastination
on other days, results in higher time pressure on the next
day. Procrastination on the current day was not significantly
related to time pressure on the next day neither in Study
1 nor in Study 2 (estimate= —0.016, SE=0.085, t= —0.19,
p=.849, and estimate =0.116, SE=0.070, r=1.65, p=.100,
for Study 1 and Study 2, respectively). Thus, reversed causa-
tion was not supported by our data.

Discussion

The aim of the current research was to highlight factors that
enable individuals to initiate action on the basis of action
control theory. In contrast to most studies, we took into
account that some people procrastinate more than others,
and that not all days are equal regarding the level of procras-
tination people display. This approach enabled us to examine
the joint influence of time pressure as a situational factor
and positive affect as a personal factor, whereby the latter
was not only of direct relevance for action initiation, but
also determined the importance of time pressure in support-
ing action initiation. Specifically, results from two studies
showed that positive affect as indicated by a person’s trait
positive affect (Study 1) or vigor at work (Study 2) prevented

@ Springer
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Fig.2 Study 2: Cross-level 3.0
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procrastination. Moreover, days that were characterized by
higher time pressure, compared to days characterized by
lower time pressure, were days on which people procrasti-
nated less than usual. Finally, we revealed that time pressure
has a particularly important function for overcoming pro-
crastination for people who experience low positive affect.
For people who display high positive affect, time pressure
appeared to not be needed to prevent procrastination.

Theoretical Contributions and Implications
for Future Research

The current research supports the volitional facilitation
assumption of action control theory (Kuhl, 2000)—positive
affect reduces the inhibition of behavioral programs associ-
ated with an intention—and shows that time pressure oper-
ates as an alternative route to action. Our results emphasize
the importance of considering joint effects of situational and
personal factors when examining procrastination (Mischel
& Shoda, 1995). Importantly, the two alternative routes are
compensatory in so far as time pressure scaffolds action ini-
tiation (Heath & Anderson, 2010) for people who are prone
to fail at initiating action because of an insufficient level of
positive affect. Thus, our findings emphasize that in order
to understand action initiation and procrastination, the inter-
play of different volitional processes needs to be taken into
account.

Our research adds to findings on the consequences of time
pressure for engagement and performance (e.g., Crawford
et al., 2010; Schmitt et al., 2015). We revealed short-term
benefits of time pressure for initiating action on the level
of days by investigating the coupling of time pressure and
procrastination across days (for a recent daily diary study,
see Prem et al., 2018). This approach is complementary to
research on long-term consequences of chronic time pres-
sure as well as research on the coupling of time pressure
and well-being over longer time frames such as weeks or
months (Baethge et al., 2018). Taken together, research

-
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N

= ==Low positive affect (-1 SD)
— Mean positive affect (A1)

-+« High positive affect (+1 SD)
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revealed that a beneficial effect of time pressure is found
on the within-person level of analysis and for shorter time
frames only. In line with these findings, we observed non-
significant between-person correlations between time pres-
sure and procrastination both in Study 1 and Study 2 (r=.08
and r= —.10, respectively). That is, in our studies, benefits
of time pressure for action initiation did not exist on the
between-person level (see also Prem et al., 2018). A higher
or lower chronic level of time pressure appears to neither
prevent nor promote procrastination. Rather, day-specific
fluctuations in time pressure may prevent from procrastina-
tion on some days—specifically, on those days character-
ized by higher time pressure. Taken together, results indicate
that relationships on the within-person level can be different
from equivalent relationships on the between-person level,
showing that within-person research has the potential to add
to our theoretical understanding of phenomena and may
result in practical implications that differ considerably from
practical implications that would be drawn based on results
from between-person research (see Curran & Bauer, 2011;
Dalal et al., 2014).

Our results on the effects of fluctuations in time pres-
sure are further qualified by our finding that beneficial
effects of time pressure were absent for people who experi-
ence high positive affect. For people who experience low
positive affect, time pressure helped to overcome procras-
tination. Future research may want to investigate long-term
changes in time pressure and positive affect and their rela-
tionship. We speculate that dealing with enduring time pres-
sure may exhaust employees’ resources and may reduce the
experience of positive affect in the long term (Sonnentag
et al., 2010). As a consequence, employees may become
dependent on time pressure to initiate action at work.

Moreover, our research results’ may inspire future
research to investigate the source of positive affect. One
might speculate that people who pursue goals that are in
line with their personal values and motives experience posi-
tive affect because they succeed in self-generating positive
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affect when there are opportunities to initiate action. People
who pursue goals that are not in line with their personal
values and motives, however, may have greater difficulties in
self-generating positive affect that supports action initiation
(Sheldon, 2004; Sheldon & Elliot, 1999). Thus, people who
pursue goals that are not in line with their personal values
and motives may be more dependent on the presence of time
pressure to get things done.

Results of our studies can also be interpreted from the
theoretical lens of temporal motivation theory (Steel &
Konig, 2006). Temporal motivation theory (TMT) assumes
that people pursue whatever behavior has the highest util-
ity. The temporal component of TMT refers to the timing
of rewards and punishments. The framework is helpful for
predicting when someone will stop procrastinating a certain
action and will pursue the intended course of action as—
according to the model—the utility of a certain action is also
a function of the timing of rewards and punishments. The
utility of a certain action increases with temporal proximity
of rewards and punishments. From the perspective of TMT,
time pressure can be seen as an indicator that rewards or
punishments are close in time. Time pressure may thus con-
tribute to the denominator of the utility equation, increasing
the utility of the respective action. A testable assumption
that results from the integration of TMT and our theoretical
model would suggest that time pressure should increase if
an action is postponed and should thus result in a higher
utility to initiate the action. This process should be most
pronounced for people with low positive affect.

While our results show that time pressure supports the
initiation of action, we cannot conclude that the action
itself is superiorly performed under time pressure. Previ-
ous studies showed that high time pressure may induce a
speed-accuracy trade-off and that people under time pres-
sure may employ decision-making strategies that jeopard-
ize performance and imply higher risks (Ferrari, 2001;
Moore & Tenney, 2012; Sonnentag & Frese, 2012). Ben-
eficial effects of time pressure may only unfold when a
certain level of time pressure is not exceeded and/or when
boundary conditions are met such as high job control (Bin-
newies & Wornlein, 2011; Kiihnel et al., 2012; Schmitt
et al., 2015).

We like to reiterate that we follow the conceptualization
of procrastination as intention-action gaps (see also van
Eerde, 2003). That is, people procrastinate when they fail to
do what they intended to do. Chun Chu and Choi (2005) pos-
tulated that some people (termed “active procrastinators’)
may intentionally delay their tasks for an arousal experi-
ence that occurs when working against a deadline. From our
theoretical perspective, people who believe that they work
best under pressure (“I tend to work better under pressure”,
p. 252, Chun Chu & Choi, 2005) and who make deliber-
ate decisions to postpone some tasks (“I intentionally put
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off work to maximize my motivation”, p. 252, Chun Chu
& Choi, 2005) do not experience intention-action gaps but
deliberately postpone an activity. Thus, this behavior does
not fall under our conceptualization of procrastination.

Limitations

We focused on the effect of time pressure on procrastina-
tion and did not take into account potential reciprocal rela-
tionships between time pressure and procrastination. Time
pressure prevented procrastination, but procrastination may
also increase subsequent time pressure (van Eerde, 2000).
The cross-sectional nature of our within-person relationships
does not allow to conclude whether time pressure precedes
or follows procrastination. However, the negative within-per-
son relationship between time pressure and procrastination
found in our studies does not support the idea that procrasti-
nation on one day increases time pressure on the same day.
Moreover, our additional analyses revealed that more pro-
crastination on a given day (compared to less procrastination
on other days) was not significantly related to higher time
pressure on the next day. Nevertheless, future research may
want to realize several measurement points during one day to
disclose potential reciprocal and lagged within-day relation-
ships between time pressure and procrastination.

We cannot rule out the possibility that assessing procras-
tination with the help of self-report measures bears some
risk of measurement reactivity. Specifically, asking par-
ticipants whether they procrastinated on a given day may
stimulate participants to reduce procrastination on the fol-
lowing days, resulting in a decline in procrastination over
the course of the study. We did not observe a significant
decline in procrastination over the course of Study 1 (esti-
mate ;.= —0.021, SE=0.023, t= —0.89, p=.373), but we
did observe a significant decline in work-related procrastina-
tion over the course of the work week in Study 2 (estimate
time = — 0.035, SE=0.013, = —2.67, p<.01). The decline
in work-related procrastination over the course of the work
week may indicate measurement reactivity in Study 2, but
it may also mirror recent findings on systematic differences
between the days of a work week (e.g., Pindek et al., 2020).
For example, sleep quality increases over the course of a
work week (Hiilsheger et al., 2014), and day-specific sleep
quality, in turn, prevents procrastination (Kiihnel et al.,
2016). Importantly, results of our studies remain the same
when “time” (day of study) was included as an additional
predictor of procrastination. That is, controlling for system-
atic changes over the course of the studies, that may also be
due to measurement reactivity, does not change our findings
and thus, these systematic changes do not serve as alterna-
tive explanation of our findings.

In Study 2, we obtained day-specific measures of work-
related positive affect over up to ten work days and used
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the aggregate (person mean) of these day-specific measures
to predict procrastination (Hypothesis 1). The benefit of
this approach is that it allowed us to capture a situation-
specific measure of work-related positive affect that is less
prone to retrospective bias compared to a trait measure of
work-related positive affect. The downside of this approach,
however, is that the relationship between positive affect and
procrastination may be overestimated due to the concurrent
measurement of work-related positive affect and procrasti-
nation as momentary mood may influence both the assess-
ment of day-specific work-related positive affect and of day-
specific procrastination. Whereas the correlation between
positive affect and procrastination was of small to moderate
size in Study 1 (r= —.28) and thus similar to meta-analytic
findings (rho= —.21 with positive affect in Steel, 2007,
and average weighted r=.30 with depression in van Eerde,
2003), the size of the correlation between work-related posi-
tive affect and work-related procrastination was moderate to
large in Study 2 (r= —.40). On the one hand, the stronger
relationship between work-related positive affect and pro-
crastination in Study 2 may indicate that the relationship is
potentially overestimated in Study 2. On the other hand, the
relationship found in Study 2 may be stronger due to the fact
that positive affect and procrastination were both assessed
referring to the context of work (vs. domain-unspecific
assessments in Study 1). However, even a potential over-
estimation of the relationship between positive affect and
procrastination due to the concurrent measurement in Study
2 does not serve as an alternative explanation for our finding
that work-related positive affect was a cross-level moderator
of the day-specific relationship between time pressure and
procrastination (Hypothesis 3).

Practical Implications

We identified two routes to action that may be addressed
to prevent procrastination: positive affect and time pres-
sure. The conceptualization of positive affect as a trait, that
captures relatively stable individual differences in positive
emotional experiences (Watson & Naragon, 2009), does
not exclude the possibility that long-term changes can be
achieved (Diener et al., 2009). The stimulation of positive
emotions may help to overcome procrastination. For exam-
ple, research shows that transient elevations in positive affect
can be achieved by good sleep quality (Kiihnel et al., 2020;
Sonnentag et al., 2008), and by emotional contagion by lead-
ers (Sy et al., 2005). Moreover, people may capitalize on
positive events to sustain the experience of temporary posi-
tive affect (Gable et al., 2004). Redesigning jobs so that job
resources are available is another lever as research shows
that autonomy and other job resources are linked to positive
changes in well-being over time (Sonnentag, 2015).

Regarding time pressure, we emphasize that our results
do not support the simple idea that time pressure should in
general be increased to prevent procrastination. Rather, a
temporary increase in time pressure may help to prevent pro-
crastination. In our datasets, people who experience higher
time pressure did not significantly differ from people who
experience lower time pressure regarding their level of pro-
crastination. Rather, day-specific fluctuations in time pres-
sure mattered. Higher-than-usual time pressure on one day
supported the initiation and completion of intended actions,
meaning that without other days characterized by lower-
than-usual time pressure there may be no benefit of days
with higher time pressure because resources may become
depleted when time pressure persists (de Lange et al., 2009).
We would also like to call for caution to increase time pres-
sure, since previous research suggests that day-specific time
pressure should be accompanied by high day-specific job
control in order to develop beneficial effects for motivation
(Kiihnel et al., 2012).

Our theoretical assumption underlying the scaffold-
ing effect of time pressure is the heightened percep-
tion of discrepancies between people’s current state
and desired states. Thus, on days on which something
important needs to be done, people may prevent procras-
tination by increasing their awareness of the discrepan-
cies between their current state and their desired state
(e.g., by mentally reconnecting to work in the morn-
ing to activate goals, see Sonnentag et al., 2019) and
by adopting a focus on the process of how to overcome
the discrepancy (Kaftan & Freund, 2018). Our research
suggests that especially people with low levels of posi-
tive affect should benefit from increasing their aware-
ness of discrepancies between their current state and
desired states. Our suggestions complement established
approaches such as forming implementation intentions
(if-then plans; Gollwitzer, 1999), that aim at specifying
when, where, and how one will enact a certain behavior
in order to achieve a goal and thus enhance the acces-
sibility of specified opportunities.

Conclusion

We examined factors that help to overcome procrastina-
tion, the delay of the initiation or completion of activi-
ties. In support of the volitional facilitation assump-
tion of action control theory (Kuhl, 2000), we provide
evidence for two distinct and compensatory routes to
action. Positive affect operated as a personal and time
pressure as a situational factor to prevent procrastina-
tion. These two routes are compensatory in so far as
time pressure scaffolds the initiation of action for people
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who are prone to fail at initiating action because of a
lower trait level of positive affect. Thus, our findings
emphasize that in order to understand procrastination,
the interplay of different volitional processes needs to
be taken into account.

Appendix
Data Transparency Statement

We decided to include the data of a second study (Study
2) to show that all findings of Study 1 can be conceptually
replicated in a second dataset and in the context of work.
The data of Study 2 was used in a previous publication (pub-
lished paper #1). Procrastination was used as a variable in
published paper #1 and is also used as a variable in Study
2 of the current manuscript. However, published paper #1
focused on the relevance of sleep and social sleep lag for
procrastination, whereas the current manuscript has a differ-
ent theoretical focus and examines the role of time pressure
and vigor (work-related positive affect). See Table 5.

Table 5 Data transparency table

Procrastination  Vigor (work-
related positive

affect)

Time pressure

Published paper Dependent - Control variable
#1 variable
Kiihnel et al.

(2016)
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