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Introduction

Let me start with an anecdote. During the playoffs of 
the 2014 soccer world-championship, I was in Amsterdam 
the day the Netherlands lost their half-final match against 
Argentina. During a talk I gave the next day, the audience 
agreed that working life in the Netherlands would feel 
relatively hard after the defeat and that most people had to 
mobilize more effort than usual to do their work. Moreover, 
there was agreement that working life must have felt much 
easier in Germany two days earlier – after the German team 
had easily defeated Brazil and qualified for the final. Why 
is this of interest here?

Soccer matches, especially important ones, elicit 
strong affective states in many people – which in turn 
influence their judgments and behavior. Studying such 
motivational effects of affective experiences has been 
a major research topic of our laboratory for a long while 
(Gendolla, 2000; Gendolla, Brinkmann, & Silvestrini, 
2012). However, there is one important point in my 

anecdote, which is the reason for using it to introduce this 
article: People in the Amsterdam audience had clear ideas 
about the link between affective states and experienced 
task demand. They had even ideas about this link in people 
living in a different country – Germany. That is, they 
had emotion knowledge (see Niedenthal, 2008) – mental 
representations of affective states and how they function. 
The core idea of this article is that the mere activation 
of emotion knowledge by implicitly perceived stimuli is 
sufficient to systematically influence behavior. 

The central concept in this analysis is implicit affect. 
It describes the automatic, unintentional activation of 
individuals’ mental representations of affective states 
(e.g., Quirin, Kazén, & Kuhl, 2009) without the explicit 
experience of these states. To explain how implicit affect 
can influence behavior, this article focuses on a recent 
theory (Gendolla, 2012) and research on how the implicit 
activation of emotion knowledge influences effort – the 
mobilization of resources for instrumental behavior 
(Gendolla & Wright, 2009), which refers to the intensity 
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aspect of motivation. I will focus on recently published 
work on implicit fear that has not been discussed in 
previous summaries of our research (e.g., Gendolla, 2015). 
In addition to this, I will highlight variables that moderate 
implicit affects’ impact on effort mobilization.

Implicit Affect and the Intensity of Motivation

Implicit affect refers to the automatic activation of 
emotion concepts (Niedenthal, 2008) – knowledge about 
affective states that is stored in individuals’ long term 
memory. The activation of implicit affect works according 
to general principles of knowledge activation – priming. 
Thus, the effect of affect knowledge on behavior depends 
on its availability, accessibility, and applicability (see 
Förster & Liberman, 2007). The basic idea of the present 
analysis is that performance ease or difficulty are features 
of individuals’ mental representation of different affective 
states. Making the ease or difficulty concepts mentally 
accessible during task performance will influence the level 
of experienced task demand, and thus – within certain 
limits – effort mobilization.

The Implicit-Affect-Primes-Effort (IAPE) Model
In brief, the implicit-affect-primes-effort (IAPE) 

model (Gendolla, 2012) postulates that implicitly processed 
affective stimuli (e.g., facial expressions, emotion words, 
etc.) can influence subjective demand and thus effort 
by rendering information about performance ease or 
difficulty accessible. People acquire knowledge about 
affective states and learn that coping with challenges is 
easier in some affective states than in others. That way 
performance ease and difficulty become available features 
of individuals’ mental representations of different affective 
states – their emotion concepts. Making this available 
information accessible during task performance leads to 
experiences of low or high task demand, because thoughts 
about ease and difficulty are applicable to evaluations of 
task difficulty. Experienced task demand then determines 
the effort people mobilize according to the principles of 
motivational intensity theory (Brehm & Self, 1989): Effort 
rises with subjective demand as long as success is possible 
and the necessary effort is justified. The basic process of 
implicit affect’s impact on effort mobilization is depicted 
in Figure 1.

Evidence that experienced sad and happy moods 
influence subjective demand and effort mobilization (see 
Gendolla & Brinkmann, 2005; Gendolla et al., 2012 for 
more extensive reviews) suggests that people should learn 
that performing tasks is subjectively more demanding 
in a sad mood than in a happy mood. That way, ease 
should become a feature of their mental representation 
of happiness, while difficulty should turn into a feature 
of people’s sadness concept. People should also learn to 
associate fear with difficulty and anger with ease. Anger, 
in contrast to fear, is typically linked with high optimism, 
positive expectations, and experiences of high coping 
potential (Lerner & Keltner, 2001). In the context of task 
performance, high coping potential (or ability) reduces the 

level of experienced difficulty (see Wright, 1998). Thus, 
implicit anger should render subjective demand relatively 
low. The opposite applies to fear: Here, coping potential 
is typically low and consequently, implicit activation of 
the fear concept during task performance should increase 
subjective demand (see Lerner & Keltner, 2001; Scherer, 
1993; Smith & Lazarus, 1990). 

In summary, the IAPE model posits that sadness 
and fear are associated with difficulty, while happiness 
and anger are linked to ease, and that accessibility of the 
ease and difficulty concepts during task performance will 
influence effort mobilization. The theory is, however, not 
limited to these exemplary emotions and can be applied to 
the representation of any affective state that is associated 
with ease or difficulty. Before presenting empirical tests of 
the IAPE model, I will now briefly discuss basic conceptual 
and methodological issues of effort mobilization research.

Effort Mobilization: Basic Theory and Measurement
Following pioneering work by Gibson (1900), 

psychologists recognized early that resource mobilization 
follows a resource conservation principle (e.g., Ach, 1935; 
Hull, 1943; Tolman, 1932). Accordingly, organisms try 
and tend to mobilize just the resources that are necessary 
for goal attainment, but not more. Brehm (1975; Brehm, 
Wright, Solomon, Silka, & Greenberg, 1983) elaborated 
the resource conservation principle in his motivational 
intensity theory. Put into one sentence, this theory posits 
that effort rises with subjective task difficulty as long as 
success is possible and the necessary effort is justified 
(Brehm & Self, 1989). That is, effort should increase 
proportionally with subjective demand until (1) demand 
exceeds a person’s abilities (i.e., success is impossible) or 
(2) the amount of necessary effort is not justified by success 
importance, which defines the level of potential motivation 
– the hypothetical maximum of justified effort (see Wright, 

Figure 1. The basic assumptions of the IAPE model
The Figure shows the general effect of implicit affect on effort 
mobilization if no further context variables are manipulated. The 
emotional expression pictures stem from the Averaged Karolinska 
Directed Faces (AKDEF) database (Lundqvist and Litton, 1998). 
The Figure is adopted from Gendolla (2012). Copyright: Elsevier 
(both reprinted with permission).
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2008). If one of these limits is attained, effort should drop 
sharply to avoid the waste of resources. 

In an important step forward, Wright (1996) integrated 
Brehm’s motivational intensity theory with Obrist’s 
(1981) active coping approach from psychophysiology, 
resulting in the important suggestion of an objective, 
physiological measure of effort mobilization. According to 
Wright’s integrative analysis, beta-adrenergic sympathetic 
nervous system impact (reflecting activation) on the heart 
is proportional to experienced task demand as long as 
success is possible and the necessary effort is justified. 
Beta-adrenergic sympathetic impact becomes manifest in 
cardiac pre-ejection period (PEP) – a cardiac contractility 
measure defined as the time interval between the onset of 
left ventricular cardiac excitation and the opening of the 
aortic valve in a cardiac cycle (Berntson, Lozano, Chen, 
& Cacioppo, 2004). This time interval, which takes about 
100 ms during rest, becomes shorter when beta-adrenergic 
impact increases. 

Cardiac contractility  can  also  systematically 
influence other indices of cardiovascular activity, like 
systolic blood pressure (SBP) – the maximal arterial 
pressure between two heartbeats (Brownley, Hurwitz, & 
Schneiderman, 2000). Both PEP and SBP respond to the 
level of experienced task demand (e.g., Richter, Friedrich, 
& Gendolla, 2008), incentive (e.g., Richter & Gendolla, 
2009), and combinations of both variables (e.g., Silvestrini 
& Gendolla, 2011a). Thus, several studies have used SBP 
as index of effort (see Wrigth & Kirby, 2001). However, 
although performance-related changes in SBP are a suitable 
measure of effort mobilization, PEP is the purer and 
more sensitive effort measure. SBP is also determined 
by peripheral vascular resistance, which is independent 
from beta-adrenergic impact. Therefore, we used PEP 
reactivity as the main dependent variable reflecting effort 
mobilization in our research on the IAPE model. The 
shorter PEP becomes during performance in comparison to 
rest, the higher is the mobilized effort.

Implicit Affect and Effort: Empirical Evidence

To test the IAPE model predictions, we first assessed 
participants’ baseline cardiovascular activity during rest 
and let them next work on cognitive tasks. During these 
tasks, we exposed them online to affect primes – briefly 
flashed and backward masked affective stimuli. Our 
first experiments (Gendolla & Silvestrini, 2011) tested 
the simple effects of implicit affect on effort-related 
cardiovascular response during moderately difficult 
attention and a short-term memory tasks. To activate 
implicit affect, very briefly flashed low resolution front 
perspective pictures of facial expressions of happiness, 
sadness, or anger appeared at the beginning of the 
experimental trials. As predicted, both experiments revealed 
stronger sympathetic nervous system impact on the heart 
when participants were primed with sadness. Compared 
with baseline activity during rest, PEP became shorter and 
SBP increased more in the sadness-prime condition than in 
both the happiness- and anger-prime conditions. Moreover, 

there was no evidence for affect prime effects on conscious 
affect, which was measured before and after the task, and 
task appraisals assessed after performance revealed higher 
subjective demand in the sadness-prime condition than in 
both the implicit anger and happiness cells. These studies 
provided the first evidence for implicit affect’s systematic 
impact on effort mobilization as conceptualized in the IAPE 
model. 

Follow-up studies replicated the effects of happiness- 
and anger primes on effort-related cardiovascular response. 
Additionally, these studies revealed that effects on effort 
were the strongest if the affect primes occurred relatively 
infrequently, preventing fast habituation (Silvestrini & 
Gendolla, 2011b). Moreover, forewarning participants 
about the primes’ affective content did not moderate the 
prime effect. The latter finding further suggests that the 
affect primes influenced effort on the implicit level, without 
eliciting conscious affective feelings whose effect could be 
controlled or corrected (Lasauskaite Schüpbach, Gendolla, 
& Silvestrini, 2013). 

Two experiments by Chatelain and Gendolla (2015) 
extended the evidence for simple implicit affect prime 
effects on effort by studying the effects of implicit fear. In 
one experiment, participants were primed with fear, anger, 
or happiness during a moderately difficult short-term 
memory task. In further support of the IAPE model, 
participants’ PEP responses during task performance were 
significantly stronger in the fear-prime condition than in 
both the anger- and happiness-prime cells. The second 
experiment administered a moderately difficult attention 
task and exposed participants to briefly flashed fear-, 
anger-, or sadness-primes. Note that these stimuli share the 
same negative valence, but that they should have different 
effects on effort mobilization: According to the IAPE 
model, both fear and sadness primes should activate the 
difficulty concept, resulting in relatively high effort, while 
anger-primes should activate the ease concept, leading to 
lower effort. Results were as expected: Both implicit fear 
and sadness led to stronger PEP responses than implicit 
anger. That is, as its basic effect, implicit fear intensified 
effort in moderately difficult tasks.

Task Difficulty as Moderator
The second wave of studies on implicit affects’ impact 

on effort mobilization tested the idea that two task context 
variables – objective task difficulty and success incentive 
– can moderate the above discussed simple effect of affect 
primes on effort. This research was based on integrating 
the IAPE logic with the principles of effort mobilization 
outlined in motivational intensity theory (Brehm & Self, 
1989): Effort rises proportionally to the level of subjective 
demand, but only as long as success is possible and the 
necessary effort is justified. 

First, we studied how implicit affect interacts with 
objective task difficulty to influence subjective demand, 
which in turn determines effort. The basic idea was that, 
for complying with the resource conservation principle, 
people should pragmatically use all available and applicable 
information to evaluate task demand. When implicit affect 
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is activated while people work on an objectively easy 
or difficult task, two sources of information about task 
demand can be considered that should have an additive 
effect on subjective demand: (1) Objective task difficulty 
and (2) mental content. The latter should be influenced 
by the availability of the ease or difficulty concepts. The 
resulting effort intensity is depicted in Figure 2. 

Figure 2. Predicted effort intensity in dependence on 
implicit affect and objective task difficulty

In objectively easy tasks, sadness or fear primes 
should lead to higher effort than happiness or anger primes. 
However, in objectively difficult tasks, this pattern should 
turn around and processing anger or happiness primes 
should result in higher effort than sadness or fear primes. 
The reason is that sadness and fear primes should increase 
the subjective demand of an objectively easy task, resulting 
in relatively high effort because of high subjective demand. 
But the same primes should lead to low effort in objectively 
difficult tasks, because of disengagement due to excessive 
subjective demand. This effect of objective task difficulty 
should be inverted by happiness or anger primes. Priming 
happiness or anger in objectively easy tasks should lead 
to low effort due to low subjective demand. By contrast, 
these primes should result in high effort during objectively 
difficult tasks, because the subjective demand level should 
be high but still feasible. 

Chatelain, Gendolla, and Silvestrini (2016) tested 
these predictions in an experiment. Participants worked 
a mental arithmetic task (adapted from Bijleveld, Custers, 
& Aarts, 2010) in which they decided about the correctness 
of arithmetic equations presented on a computer screen 
under objectively easy vs. difficult conditions: In the 
difficult condition participants had to respond under 
higher time pressure than in the easy condition. During 
performance, participants were exposed to briefly flashed 
facial expressions of fear vs. anger. As expected, when the 
task was objectively easy, fear primes led to higher effort 
in terms of stronger PEP reactivity than anger primes. But 
when the task was objectively difficult, implicit fear led 
to lower effort than implicit anger, as it was theoretically 
predicted (see Figure 2). This moderator effect on implicit 
affects’ impact on effort mobilization corresponds to the 

results of other experiments that manipulated exposure 
to happiness- vs. sadness-primes (Silvestrini & Gendolla, 
2011c; see also Blanchfield, Hardy, & Marcora, 2014) 
and anger- vs. sadness-primes (Freydefont, Gendolla, & 
Silvestrini, 2012) during objectively easy or difficult tasks. 
That is, objective task difficulty is a powerful moderator 
of implicit affects’ impact on effort mobilization and its 
effects are easily predictable by applying the principles of 
motivational intensity theory.

The Role of Success Incentive
The next moderator variable of implicit affect’s 

effect on effort mobilization we investigated was success 
incentive. As discussed above, the Chatelain et al. (2016) 
experiment revealed a predicted effort mobilization deficit 
in participants who were primed with fear during an 
objectively difficult task: The high subjectively necessary 
effort was not justified, leading to disengagement to prevent 
the waste of resources. Applying the logic of motivational 
intensity theory suggests that high performance-contingent 
incentive should compensate this effort mobilization 
deficit. High incentive should justify the subjectively 
high necessary effort in this condition, leading to boosted 
resource mobilization instead of disengagement. 

To test this idea, Chatelain and Gendolla (2016) 
primed participants with fear vs. anger expressions 
during an objectively difficult short term memory task 
and promised low vs. high monetary reward for success: 
In a low-incentive condition participants were promised 
1 Swiss Franc for 90% correct responses in the task. By 
contrast, participants expected to earn 20 Swiss Francs for 
attaining the same performance standard in a high-incentive 
condition. We predicted the lowest effort in the fear-prime/
low-incentive condition, because the subjectively high 
necessary effort was not justified, which should result 
in disengagement. This effect corresponds to the results 
in the above discussed study by Chatelain et al. (2016). 
Most relevant, high incentive should justify high effort. 
Therefore, we expected the highest effort in the fear-
prime condition. In both incentive conditions, effort in the 
anger-prime condition should be lower, because of lower 
subjective demand. Here, justifying high effort was not 
necessary for preventing disengagement. Altogether, this 
led to the prediction that effort should be the lowest in the 
fear-prime/low-incentive condition and the strongest in 
the fear-prime/high-incentive condition. The anger-prime 
conditions should fall in between these cells. As depicted in 
Figure 3, results for PEP reactivity during task performance 
supported these predictions. SBP reactivity did so, too. 

These findings correspond to those of three other 
studies, which also revealed that high monetary success 
incentive could eliminate the effort mobilization deficit 
of people working on an objectively difficult task while 
being primed with stimuli that should make the difficulty 
concept accessible. One experiment found evidence for 
priming sadness (vs. anger) (Freydefont & Gendolla, 
2012). Moreover, extending our research on implicit 
influences on effort mobilization, Silvestrini (2015) 
found that high monetary incentive also increased effort-
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related cardiovascular responses of participants who 
implicitly processed pain-related words vs. control words 
during a difficult cognitive task. Likewise, Zafeiriou and 
Gendolla (2017) found a corresponding effect of monetary 
incentive for implicitly processed aging (vs. youth) primes 
in a difficult task (see also Zafeiriou & Gendolla, 2018). 
Those studies extended the applicability of the IAPE model 
logic in that they reasoned that both pain and aging are  
associated with cognitive performance difficulties. 

Summing up, applying the logic of motivational 
intensity theory permitted well working predictions for 
two task-context variables’ moderator effects on implicit 
stimuli’s impact on effort mobilization: Objective task 
difficulty and success incentive. 

Prime Visibility: From Implicit to Controlled Prime 
Processing

The studies discussed so far revealed replicated 
evidence that implicit affect systematically influences effort 
mobilization. Affect primes had the predicted effects when 
they were processed automatically, on the implicit level. 
This fits with approaches that suggest that automaticity 
functions especially if individuals regard their actually 
primed mental content as a valid basis for their behavior. 
This means that individuals have to be unaware that their 
thoughts have been influenced by external stimulation. 
Accordingly, Wheeler, DeMarree, and Petty (2007) have 
suggested that primes operate by influencing persons’ 
current self-concept. Loersch and Payne (2011) posited 
that people must misattribute their primed mental content 
to their own thoughts instead of an external source. Under 
such conditions, judgments and behavior are usually 
assimilated to the accessible mental content – the typical 
priming effect. But what happens if primes are processed in 
an explicit, controlled way – for example, because they are 
clearly visible during a task? 

An experiment by Lasauskaite Schüpbach, Gendolla, 
and Silvestrini (2014) investigated if clearly visible affect 
primes would have different effects on effort mobilization 

than hardly visible primes. We reasoned that our affect 
prime effects reported so far depended on unawareness of 
their content and influence. Prime awareness test in our 
experiments had never found evidence for the possibility 
that participants had been aware of the primes’ affective 
content when they performed the cognitive tasks. We 
reasoned further that clearly visible and task irrelevant 
affective stimuli should induce suspicion and thus stimulate 
behavior correction. The result should be a significantly 
reduced or even reversed (i.e., contrast) effect of the 
primes, which can occur if external influences become 
aware (e.g., Herr, 1986). 

Participants in the Lasauskaite et al. (2014) experiment 
worked on an objectively easy vs. difficult arithmetic task 
during which they were exposed to facial expressions of 
happiness vs. sadness. In a “suboptimal-prime -presenta-
tion” condition, the affect primes were very briefly 
flashed, as in the studies discussed so far. By contrast, in 
an “optimal-prime-presentation” condition, the appearing 
facial expressions were clearly visible. As presented 
in Figure 4, these manipulations yielded a significant 
three-way interaction on PEP reactivity, supporting the idea 
that clearly visible primes resulted in a prime contrast effect 
on effort. 

Figure 4. Means and standard errors of cardiac 
pre-ejection period reactivity (in ms) during task 
performance in the experiment by Lasauskaite 
Schüpbach, Gendolla, and Silvestrini (2014)
“Suboptimal” primes were presented very briefly; “optimal” 
primes were clearly visible. Copyright: Springer (reprinted with 
permission).

In both prime presentation conditions, effects in 
the difficult condition were stronger than in the easy 
condition—probably, because the easy condition was in 
fact very easy, leaving little space for prime effects on 
experienced demand during performance. However, when 
the primes were briefly flashed, their effect replicated the 
findings by Silvestrini and Gendolla (2011c): stronger PEP 
responses in the happiness-prime/difficult condition than 
in the sadness-prime/difficult condition. Most relevant, 
this effect was reversed in the optimal prime presentation 
condition. Recently, Framorando and Gendolla (2017) 
found that prime visibility was also a boundary condition 

Figure 3. Means and standard errors of cardiac 
pre-ejection period responses (in ms) during task 
performance in the experiment by Chatelain and 
Gendolla (2016)
Copyright: Elsevier. Reproduced with permission.
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for the effects of anger and fear primes on effort-related 
cardiac response. That is, conscious awareness of the 
primes and their content moderated their effect on effort 
mobilization (see also Chaillou, Giersch, Bonnefond, 
Custers, & Capa, 2015).

The deeper motivational reason for behavior 
correction effects as those reported here may rely in 
psychological reactance (Brehm, 1966). If people prefer 
autonomy and basically think that they act in accordance 
with their own decisions, they should dislike being 
manipulated (see Ryan & Deci, 2000). Visible primes that 
appear during a task without having anything to do with the 
task itself should elicit suspicion that one is manipulated. 
This should lead to behavior correction with the effect of 
attenuated prime effects – or even contrast effects in the 
case of overcorrection.

Conclusions

As discussed now, implicit affect’s impact on effort 
mobilization can be manifold. We have found replicated 
support for the predictions of the IAPE model (Gendolla, 
2012) in terms of simple affect prime effects on effort-
related cardiovascular response. Activating the mental 
representations of different affective states seems indeed 
to make ideas about ease and difficulty accessible, which 
in turn determines task demand and effort. Aside from the 
here discussed findings on implicit affects’ effect on effort 
mobilization, it is of note that a recent series of experiments 
by Lasauskaite, Gendolla, Bolmont, and Freydefont 
(2017) tested whether there are indeed automatically 
activated links between emotional stimuli and ease and 
difficulty concepts. These studies applied a sequential 
priming paradigm and have provided first evidence for 
automatically activated associative links between implicit 
affect and ease and difficulty. Accordingly, implicit sadness 
is indeed associated with difficulty and ease is linked to 
implicit happiness. Future studies will test for associative 
links between other emotions and ease and difficulty. 

Beside the general effect of implicit affect on effort, 
the here discussed research also informs about moderator 
variables of automaticity – more specifically, automatic 
resource mobilization. We found evidence that implicit 
affect’s impact could be moderated by task context 
variables, like objective task difficulty and success 
incentive. The effects of these moderator variables occurred 
systematically and were predictable by applying the 
principles of effort mobilization as outlined in motivational 
intensity theory (Brehm & Self, 1989). Additionally, 
implicit affect’s influence on effort could be further 
moderated by affect primes’ visibility that made a shift 
from automatic to controlled prime processing possible. 
This points our attention to controlled prime processing as 
a boundary condition of automaticity in general. 

The identification of variables that moderate 
automaticity effects in behavior is of special importance. 
In a larger perspective, identifying moderator variables that 
have a systematic and thus predictable impact contributes to 
understanding when, why, and how automaticity functions. 

Without recognizing such moderators and their underlying 
psychological processes, one could only expect simple 
main effects of behavior priming procedures and conclude 
that automaticity is very fragile or does not really exist 
if such main effects do not occur (see Dijksterhuis, Van 
Knippenberg, & Holland, 2014; Locke, 2015). That is, 
besides providing insight into how implicit affect influences 
resource mobilization – the intensity aspect of behavior 
– the research discussed here on implicit affect’s impact 
on effort mobilization has also important implications for 
better understanding automaticity in general.
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