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In a series of five studies, we examined the effects of sleep deprivation on negotiation 
outcomes. In three experiments (total N = 398), sleep-deprived dyads versus dyads with 
regular sleep participated in (Studies 1 and 2) or observed (Study 3) an integrative 
negotiation. In all three studies, we found no evidence that sleep deprivation reduces the 
quality of agreements in terms of joint economic outcomes. A Bayesian meta-analysis 
across studies supported this finding. These findings contradict our theoretical prediction 
and also laypersons’ expectations (Study 4). However, we found first evidence for 
compensatory effort in sleep-deprived individuals that could account for the absence of 
the expected effect. We conducted qualitative interviews with 22 German elected 
politicians (including heads of state and federal ministers; Study 5). Their responses shed 
light on the nature of compensatory strategies to cope with sleep deprivation in real-life 
negotiations. 

Sleep deprivation (SD) affects human interactions (cf. 
Hafner et al., 2017) and possibly also negotiations. Nego
tiations are crucial in private, business, and political do
mains (De Dreu & Gelfand, 2008). They are at times pro
longed late into the night until an agreement is reached 
or an impasse is inevitable. There is robust evidence that 
SD negatively affects cognitive performance, e.g., working 
memory and complex decision-making (cf. Alhola & Polo-
Kantola, 2007; Harrison & Horne, 2000) and motivation 
(Engle-Friedman, 2014; Mathew et al., 2021) with more 
severe decrements resulting from prolonged wakefulness 
(Lim & Dinges, 2010; Philibert, 2005). The question 
whether SD also negatively impacts the quality of interac
tive decisions such as negotiation outcomes has been ad
dressed in a recent theoretical model (Häusser et al., 2022). 
Since empirical evidence is yet lacking, we aim to test the 
model’s key prediction that SD impairs joint economic out
comes of negotiations. 

There is growing theoretical interest in potential impair
ments due to SD in social contexts (e.g., Faber et al., 2017; 
Gordon et al., 2021; Sattler et al., 2023), and first pertinent 
empirical investigations have been conducted (e.g., Ander
son & Dickinson, 2010; Dickinson et al., 2022). With the 
first empirical examinations of how SD affects negotiations, 
our studies contribute to the literature in both fields, sleep, 
and negotiation research. Regarding sleep research, our re

search provides insights into the—yet understudied—social 
effects of sleep, and broadly contributes to the discussion 
around how individual-level impairments play out in social 
contexts (Faber et al., 2017; Faber & Häusser, 2022; Sat
tler et al., 2023). Regarding negotiation research, by assess
ing a possible effect of SD as highly prevalent context factor 
of high-stakes negotiations (e.g., political summits, labour 
negotiations), further insights are gained into the determi
nants of successful negotiation. 

Integrative negotiations   

Negotiations are social interactions, in which different 
parties seek to find an agreement concerning a conflict of 
interests (Pruitt, 1983; Pruitt & Carnevale, 1993). A broad 
distinction is typically made between distributive and in
tegrative negotiations (Walton & McKersie, 1965). In dis
tributive negotiations, one party’s gain corresponds to an 
equivalent loss of the other party (i.e., zero-sum situa
tions). In integrative negotiations, in contrast, the interests 
of both parties can be partly reconciled (i.e., variable-sum 
situations). Negotiators can systematically exchange con
cessions when they have different priorities related to ne
gotiation issues (i.e., log-rolling, Froman & Cohen, 1970; 
L. L. Thompson & Hastie, 1990) or when they identify is
sues with compatible preferences (L. L. Thompson & Hre
bec, 1996). By recognizing differing priorities or full com
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patibility on negotiation issues and applying this insight 
appropriately, negotiators can increase the joint economic 
outcomes (JO) (i.e., the mutual “payoff” resulting from the 
agreement) beyond mere compromises (i.e., using the inte
grative potential, Walton & McKersie, 1965). 

Most negotiations comprise at least some integrative po
tential (Raiffa, 1982; L. L. Thompson & Hastie, 1990). JO 
are therefore an important indicator of the agreement’s 
overall quality. To identify the integrative potential and to 
utilize strategies such as log-rolling, a correct understand
ing of the partner’s priorities and preferences is crucial. 
This can be obtained by directly exchanging interest-re
lated information (Hüffmeier et al., 2019; L. L. Thompson, 
1991). Alternatively, negotiators can make and respond to 
offers more unsystematically using a heuristic trial-and-er
ror approach to infer their partner’s priorities and prefer
ences (Pruitt & Lewis, 1975). For instance, a negotiator’s 
reluctance to concede on an issue may reveal its importance 
to them. Both the interest-related and the trial-and-error 
routes, underline the importance of information exchange 
and processing to enable strategic issue trade-offs (Froman 
& Cohen, 1970) and compatibility (L. L. Thompson & Hre
bec, 1996), which are crucial to unlock the integrative po
tential and increase JO (L. L. Thompson, 1991; Zerres et al., 
2013). 

How SD Should Affect Negotiations      

SD refers to a state of insufficient sleep typically ex
tending beyond 24 hours of wakefulness (cf. Ben-Simon et 
al., 2020; Reynolds & Banks, 2010). However, chronically 
restricted sleep over several days results in cumulative 
deficits akin to total SD (Van Dongen, Maislin, et al., 2003). 
SD impairs diverse domains of cognitive functioning (for a 
review, see Alhola & Polo-Kantola, 2007) and motivation 
(for a review, see Engle-Friedman, 2014), both critical for 
negotiation outcomes (De Dreu et al., 2000; Neale & Bazer
man, 1992). 

In the domain of cognitive functioning, there is consis
tent empirical evidence that SD impairs processes such as 
vigilance, attention, and working memory capacity (Harri
son & Horne, 2000; Lim & Dinges, 2010; Wickens et al., 
2015), information updating (Harrison & Horne, 1999, 
2000), as well as the ability to adopt strategies when facing 
new contingencies (cognitive flexibility; cf. Frings, 2011; 
Horne, 1988; Luchins, 1942; Whitney et al., 2015). Negotia
tions require processing of extensive verbal and non-verbal 
information (Bazerman et al., 1999; De Dreu et al., 2006) 
and demand sufficient cognitive capacities for systematic 
exchange and processing of information to reach better ne
gotiation outcomes (Fulmer & Barry, 2004; Sharma et al., 
2013). Moreover, impaired information updating and re
duced cognitive flexibility due to SD may contribute to the 
persistence of biases such as perceiving both parties’ inter
ests as completely incompatible (fixed-pie perception, cf. De 
Dreu & Carnevale, 2003; L. L. Thompson & Hastie, 1990). 
Taken together, sleep-deprived negotiators should be less 
effective in exchanging and processing information, less 
likely to correctly infer the negotiation partners’ interests, 

and ultimately less successful in unlocking the integrative 
potential. 

As dual-process models (e.g., Petty & Wegener, 1999) 
highlight the necessity of skill (cognitive resources) and will 
(motivation) for systematic information processing, mo
tivation should also matter in reaching successful agree
ments. SD generally reduces the willingness to process 
complex information (Engle-Friedman, 2014; Mathew et 
al., 2021), but particularly, SD could impair negotiators’ 
willingness to exert effort to obtain an accurate and com
prehensive understanding of a situation (epistemic motiva
tion; De Dreu et al., 2008; see also Webster et al., 1996). 
Earlier research consistently demonstrated that unlocking a 
negotiation’s full integrative potential requires high levels 
of epistemic motivation (Brett & Thompson, 2016; De Dreu 
et al., 2008) with high epistemic motivation being linked 
to higher JOs (Ten Velden et al., 2010) and low epistemic 
motivation to the use of sub-optimal heuristics (De Dreu et 
al., 1999). Consequently, SD’s negative impact on epistemic 
motivation could limit negotiators’ capacity to fully explore 
and utilize the integrative potential, resulting in subopti
mal agreements. 

Thus, we put forward the following hypothesis: Sleep-de
prived dyads, as compared to dyads with regular sleep, will 
achieve lower joint economic outcomes in integrative negotia
tions. 

Present Research   

To test our hypothesis, we conducted three experimental 
studies (the latter two were pre-registered). The first two 
laboratory experiments involved dyads in integrative nego
tiation under conditions of SD or regular sleep. Both studies 
revealed an absence of the expected medium-sized effects 
and suggested compensatory efforts. To test whether the 
results may be attributable to the activating laboratory set
ting, we conducted an online experiment (Study 3) where 
participants passively observed a video-taped negotiation, 
proposing an agreement, and again found no effect and fur
ther indications of compensatory effort. We then conducted 
an online survey (Study 4) to explore whether lay persons 
expect a negative impact of SD since this anticipation could 
trigger compensatory efforts and further explain the find
ings. In an additional qualitative study (Study 5), we con
ducted semi-structured interviews with politicians to gain 
insights into compensatory strategies. 

In all studies, we report how we determined sample 
sizes, all data/ participant exclusions, manipulations, and 
exclusion of measurements. Data were analyzed using IBM 
SPSS for Windows. We provide the data, syntax, and code
book for the empirical studies on OSF (https://osf.io/
47agt/?view_only=caef24094e924bba9eb5abbc48e0df6a), 
study material on request. 
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Study 1   

Method Study 1    

Participants and Design    

Study 1 provides a first-time test of the effects of SD in 
negotiations by testing the impact of one night of total SD 
on JOs in an integrative negotiation. We included partic
ipants who were not working night shifts, not diagnosed 
with sleep disorders or depression, not using sleep-induc
ing medication, and not being pregnant (cf. Horne, 1988). 
We excluded eight dyads because of violations of the ex
perimental protocol (e.g., caffeine intake, day-time nap
ping), resulting in a final sample of N = 80 participants 
(40 dyads, Mage = 22.15 years, SDage = 3.09; 18-31 years; 
75% women). We determined our sample size a priori to 
be able to detect a large effect (d = .8) with α = .05 and 
a 1 - β = .8 (G*Power, Faul et al., 2007). Participants were 
randomly assigned to one of two sleep status conditions. 
All undergraduate participants were recruited via email and 
randomly paired into same-sex dyads to control for gender 
effects (Mazei et al., 2015). The study adhered to the De
claration of Helsinki and was approved by the local ethics 
board (Department of Psychology and Sport Science, Uni
versity of Giessen, 2016-0026). Participants gave informed 
consent, were debriefed, and received course credit for par
ticipation. 

Procedure  

Upon arrival for testing at 9 AM, participants completed 
questionnaires on compliance with instructions and their 
subjective tiredness. Afterward, they were randomly paired 
and worked on a negotiation task. The negotiators faced 
each other at tables with shoulder-high screens concealing 
negotiation material from one another. Participants had 
ten minutes to prepare and 20 min to negotiate an agree
ment for all issues. 
Sleep Deprivation.  We modified the sleep manipulation 

protocol from Barnes and colleagues (2015) to increase con
trol. Participants in the control condition were instructed 
to get at least 6 hours of sleep at home, while those in 
the sleep-deprived condition spent the night awake. The 
latter received hourly emails from 11 PM to 8 AM with 
links to short questionnaires, which had to be completed 
within 15 min to remain eligible for the study. Participants 
were instructed not to consume caffeine and other stimu
lants. Self-reports confirmed total SD for the experimental 
group and an average of seven hours of sleep for the control 
group. 
Negotiation Task.  We adapted a car sale negotiation 

task from Thompson and Hastie (1990). Participants re
ceived role-specific payoff schedules which involved four 
issues with five options each (see Table 1). The task fea
tured two distributive issues, for which one party’s gain was 
equivalent to the other’s loss (i.e., zero-sum issues), and 
two pair-wise integrative issues, where one party’s gain was 
higher than the other’s loss for one issue and vice versa for 

the other. The JO of an agreement could range from 8000 
(minimum) and 12,800 points (optimum). 

Measures  

Manipulation Check.  We asked participants to indicate 
subjective tiredness on a 10-point scale, from ‘1 = not at all 
tired’ to ‘10 = very tired’ prior to negotiating. 
Joint Economic Outcomes (Dependent Variable).      

Based on the individual pay-off schedules, the JO was cal
culated as the sum of both parties’ individual outcomes for 
the final agreement. 
Exploratory Measures.  We also measured energetic 

arousal using the Multidimensional Mood Questionnaire 
(MDMQ; Wilhelm & Schoebi, 2007), which was measured 
with two items on a 7-point scale, from ‘0 = very tired’ to ‘6 
= very awake’ and ‘0 = full of energy’ to ‘6 = without energy’ 
(reverse coded) before (r = .717, p < .001) and after (r = .604, 
p < .001) the negotiation. 

Results  

Manipulation check   

SD participants (M = 7.41; SD = 1.89) were significantly 
more tired than participants in the control group (M = 4.80; 
SD = 1.62), t(77) = 6.60, p < .001, d = 1.49, 95% CI [.98, 1.98]) 
prior to the negotiation, indicating a successful manipula
tion. 

Joint Economic Outcome    

To test our hypothesis, we analyzed differences in JO be
tween SD versus control group using an independent t-test. 
Results showed that dyads in the control group (M = 11,480; 
SD = 883.5) did not realize higher JO as compared to SD 
dyads (M = 11,780; SD = 756.4), t(38) = -1.15, p = .256, d = 
-.37, 95% CI [-.99, .26]). Thus, our hypothesis was not sup
ported. Additional t-tests revealed that the JO of the con
trol condition, t(19) = -6.68, p < .001, d = -1.49, 95% CI 
[-2.13, -.84], and the SD condition, t(19) = -6.03, p < .001, 
d = -1.35, 95% CI [-1.95, -.73] were significantly below the 
maximum JO (12,800 points), indicating that ceiling effects 
are unlikely. 
Exploratory Measures.  A repeated-measures ANOVA 

with condition as a between-subjects factor (control vs. SD) 
and energetic arousal as a within-subjects factor (before vs. 
after negotiation) found a significant interaction, F(1,76) = 
6.39, p = .014, ηp2= 08. Dependent t-tests of the simple ef
fects verified that energetic arousal increased during the 
negotiation for the SD group, t(37) = -4.14, p < .001, d = -.67, 
95% CI [-1.02, -.32], but not for the control group, t(39) = 
-1.70, p = .097, d = -.27, 95% CI [-.58, .05]. 

Discussion Study 1    

Study 1 provides a first-time test of the impact of SD on 
negotiation agreement quality and revealed no (strong) ef
fect, thus not supporting our hypothesis. Given this was the 
first test, we conducted Study 2 with crucial modifications: 
We increased sample size, we used a more rigorous manip
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Table 1. Summary Chart for the Negotiation Task of Study 1          

Issue Option Buyer payoff Seller payoff Joint outcome Type of issue 

Interest 

2% 1600 0 1600 

Log-Rolling 

4% 1200 1000 2200 

6% 800 2000 2800 

8% 400 3000 3400 

10% 0 4000 4000 

Stereo system 

Type A 0 2400 2400 

Distributive 

Type B 600 1800 2400 

Type C 1200 1200 2400 

Type D 1800 600 2400 

Type E 2400 0 2400 

Warranty 

6 month 0 1600 1600 

Log-Rolling 

12 month 1000 1200 2200 

18 month 2000 800 2800 

24 month 3000 400 3400 

30 month 4000 0 4000 

Delivery 

1 week 2400 0 2400 

Distributive 

2 weeks 1800 600 2400 

3 weeks 1200 1200 2400 

4 weeks 600 1800 2400 

5 weeks 0 2400 2400 

Note. This table shows the payoff schedule for each role and the joint economic outcome by issues and options. The joint economic outcome is determined by summing the number of 
points (individual outcomes) of both negotiators. The total joint economic outcome (dependent variable) is calculated as the sum of the joint outcomes of each option they agreed 
upon. Bold options indicate the optimal solution. 

ulation of SD ensuring full control over compliance, and a 
more complex negotiation task. 

In Study 1, we observed an increase in energetic arousal 
during negotiation for the SD group (but not the control 
group). Fatigued individuals are known to be able to iden
tify poor performance and attention lapses (Baranski, 2007; 
Dorrian et al., 2000), prompting them to exert additional 
effort and adopt strategies to counteract impairments (En
gle-Friedman, 2014; Pilcher & Walters, 1997; Rogers et al., 
2003). Hence, in Study 2 we additionally explored indica
tors of compensatory effort—a concept supported by liter
ature on overcoming psycho-physiological deficits in social 
contexts (Faber & Häusser, 2022). Despite evidence link
ing SD to individual cognitive and motivational impair
ments affecting performance, individual-level impairments 
may not directly translate to social contexts, because indi
viduals may invest effort to compensate for impairments to 
meet social demands (e.g., fulfilling expectations or social 
norms; cf. Faber et al., 2017 for a discussion). 

Study 2   

In Study 2, we increased power (N = 174) to be able to 
detect at least medium-sized effects. Participants under
went SD in our laboratory, ensuring adherence to the ex
perimental protocol. Additionally, we used a more com
plex negotiation task (Moran et al., 2008) and included a 
measure of compensatory effort to clarify potential null 
findings. The preregistration of Study 2 (https://osf.io/

x8mgj/?view_only=271656baf6f647c0a49d78e1fc4a9cbf) in
cludes the study design, planned sample size, inclusion cri
teria, and planned primary analyses. Additionally, we pre
registered four mediation hypotheses. We do not report 
these analyses due to the absence of a significant total ef
fect and our focus on the main effect in this manuscript. We 
collected further data for student projects which are beyond 
the scope of the present paper. 

Method Study 2    

Participants and Design    

One-hundred-and-eighty-two participants who did meet 
our participation criteria took part in the study. The exclu
sion criteria were: Sleep or psychological disorders, sleep-
inducing substance intake, being parent of small child(ren), 
pregnancy, nightshifts, age limits (below 18 or above 40), 
non-native German speaker, considering oneself as an ex
treme morning or evening type, heavy smoker, habitual caf
feine consumption > 2 cups/day, psychology students, > 
one-hour jet-lag in the last 7 days, and long travel times 
to the lab (cf. Horne, 1988; Swann et al., 2006). We had to 
exclude four dyads for not being fluent in German and vi
olating instructions, which resulted in 174 participants in 
the final sample (87 dyads, Mage = 23.73 years, SDage = 3.27; 
18-39 years; 60.9 % women). Ninety-five percent were stu
dents. The sample size was calculated to sufficiently detect 
medium effects (d = .6) for the difference in JO between 
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conditions with α = .05 and 1-β = .8 (G*Power, Faul et al., 
2007). As in Study 1, we used a one-factorial experimen
tal design with the between-subjects factor sleep status. 
Participants were randomly assigned to conditions, dyads, 
and roles. To control for potential gender effects (Mazei 
et al., 2015) we used same-sex dyads and balanced gen
der across conditions. The study adhered to the Declara
tion of Helsinki and was approved by the local ethics board 
(Department of Psychology and Sport Science, University of 
Giessen, 2017-0027). Participants provided informed con
sent, were debriefed, and received €30 for participation and 
additional €50 in the experimental condition. 

Procedure  

Four days before testing, participants were briefed on 
protocols and were provided with sleep diaries and activity 
monitors (ActiGraph). Testing began at 10 AM in rooms 
with completely shielded windows. Participants sat at sep
arate tables with privacy screens and initially watched a 
30-minute documentary about underwater sea life on 
17-inch laptops to mitigate arousal accompanying commut
ing and test initiation. They were asked to indicate their 
tiredness. Dyads negotiated in separate rooms, sitting face-
to-face with shoulder-high screens between them. They 
had 15 minutes to prepare and 30 min to negotiate. Finally, 
participants reported their subjective tiredness for a second 
time. 
Sleep Deprivation.  To achieve at least 26 hours of total 

SD, we followed an experimental procedure similar to 
Häusser et al. (2016, see also Harrison & Horne, 1999). Par
ticipants in the SD condition woke up at 8 AM the day be
fore testing and arrived at the laboratory by 10 PM, where 
they stayed awake all night at private tables under the su
pervision of two research assistants without sleeping, in
teracting, or consuming caffeine or other stimulants. Ac
tivities like watching movies or reading were allowed. Two 
group walks were scheduled at 2 AM and 6 AM without in
teracting or talking. Non-caffeinated beverages and snacks 
were available ad-lib, and breakfast was provided at 8:30 
AM the next day. Testing began at 10 AM. Control group 
participants were instructed to spend a night of normal 
sleep at home, wake up at 8 AM, and appear at the labora
tory at 10 AM. 
Negotiation Task.  The integrative task simulating a ne

gotiation on a residential community development project 
was adopted from Hüffmeier et al. (2019, Negotiation 3; see 
also Moran et al., 2008). It varied from the task in Study 1 
in complexity and structure as negotiators had to engage 
in different value-creating strategies beyond log-rolling to 
unlock the integrative potential. Participants had to find an 
agreement for six issues: One distributive issue, two log-
rolling issues, one issue with different expectations about 
a future event (contingent contract), one issue involving 
different time preferences, and one compatible issue (see 
Table 2), plus an optional seventh issue that allowed for 
creating more value. The JO ranged between € -450,000 
(minimum) to € 150,000 (optimum). 

Measures  

Manipulation and Compliance Check.    Four days be
fore the experimental session, participants were equipped 
with activity monitors (ActiGraph® wGT3X-BT) and sleep 
diaries to ensure adherence to the experimental protocol 
and to record sleep data. The activity patterns were trans
lated into indicators of sleep duration (Sadeh et al., 1994; 
Tryon, 2004). Subjective tiredness was measured as in 
Study 1, and again post-negotiation to test trajectories of 
tiredness. Additionally, participants rated how much tired
ness affected their ability to perform the task using a 
7-point scale from ‘not at all’ to ‘very much’. 
Joint Economic Outcomes (Dependent Variable).     JO 

was calculated as the sum of both parties’ individual out
comes in Euro for the final agreement. 
Compensatory Effort.  We measured the individual ef

fort to compensate for performance losses due to SD with 
two items on a 7-point scale from ‘not at all’ to ‘very much’: 
(1) “How hard did you try to fight tiredness and stay awake 
during the task?” (2) “How hard did you try to stay focused 
during the task?” (r = .584, p < .001). 

Results  

Induction of SD    

Using activity monitor data, we computed that partic
ipants slept an average of 7 hours and 3 minutes (SD = 
70.56 min) nightly over three days before testing. The con
trol group slept 6 hours and 46 min (SD = 85.88 min) on 
average the night before testing. SD individuals reported 
higher subjective tiredness before negotiations (M = 7.28, 
SD = 2.15) than control group participants (M = 4.00, SD 
= 1.79), t(171) = 10.91, p < .001, d = 1.66, 95% CI [-2.00, 
-1.31]. A mixed ANOVA with sleep status (SD vs. control 
condition) as between-subject factors and subjective tired
ness (pre- vs. post-negotiation) as a within-factor only re
vealed a significant main effect for sleep status on tired
ness: The control group reported lower tiredness (M = 3.77, 
SD = .21) than SD participants (M = 6.98, SD = .20), F(171) = 
124.59, p < .001, ηp2= .42. Additionally, tiredness decreased 
from before (M = 5.64, SD = .15) to after (M = 5.12, SD = .18) 
the negotiation, F(1,171) = 11.13, p = .001, ηp2= .06, but the 
interaction was not significant, F(1,171) = .23, p = .631, ηp2= 
.001. The subjective impairment due to tiredness was also 
higher for SD individuals (M = 5.23, SD = 1.34) than for in
dividuals in the control group (M = 2.19, SD = 1.35), t(172) 
= 14.93, p < .001, d = 2.26, 95% CI [1.88, 2.64]. Thus, our ex
perimental manipulation was successful. 

Joint Economic Outcome    

All dyads reached an overall agreement. For the partial 
impasses of two dyads (i.e., no agreement for one issue), 
the sample’s lowest value was imputed. Dyads in the con
trol condition (M = -31,325.58; SD = 78,373.87) did not 
significantly outperform SD dyads (M = -38,863.64; SD 
=112,770.94), t(76,80) = .36, p = .718, d = .08, 95% CI [-
.34, .50]. Another t-test revealed that the JOs of the control 
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Table 2. Summary Chart for the Negotiation Task of Study 2          

Issue Option 
Real estate 

developer 
City 

council 
Joint 

Outcome 
Type of issue 

a) Amount of city council 
financing 

Non 0 € 0 € 0 € 

Distributive Small 250.000 € -250.000 € 0 € 

Large 500.000 € -500.000 € 0 € 

b) Developing of a park 
Real estate developer 

-100.000 
€ 

0 € -100.000 € 

Log-Rolling Real estate developer 
and city council 

-50.000 € -100.000 € -150.000 € 

City council 0 € -200.000 € -200.000 € 

c) Sewage tank Role-specific expectation 

Contingent 
Contract 

Price 
decreases 

Price 
increases 

Buy now -400.000 € -400.000 € 

Wait -350.000 € -450.000 € 

d) Developing of a 
parking lot 

Real estate developer -200.000 € 0 € -200.000 € 

Log-Rolling 
Real estate developer 
and city council 

-100.000 € -50.000 € -150.000 € 

City council 0 € -100.000 € -100.000 € 

e) Dividing incomes from 
a sports club 

Income to divide each 
year: € 250.000 

Time-related 
trade of 

Tax year 1 0% 40% 

Tax year 2 40% 40% 

Tax year 3 40% 40% 

f) Duration of contract 8 years 0 € -50.000 € -50.000 € 

Compatible 9 years 25.000 € -25.000 € 0 € 

10 years 50.000 € 0 € 50.000 € 

g) Property Included 100.000 € Additional 
issue not included 0 € 

Note. This table shows the payoff schedule for each role and the joint economic outcome by issues and options. The joint economic outcome is determined by summing the number of 
points (individual outcomes) of both negotiators. The total joint economic outcome (dependent variable) is calculated as the sum of the joint outcomes of each option they agreed 
upon. Bold options indicate the optimal solution (except for Issue e). 

(t(42) = -15.17, p < .001, d = -2.31, 95% CI [-2.89, -1.73]) and 
the SD condition (t(43) = -11.11, p < .001, d = -1.68, 95% 
CI [-2.13, -1.21]) were significantly below the maximal out
come (150,000), excluding a possible ceiling effect. 

Compensation  

Additional analyses exploring compensatory effort 
showed that SD dyads finished negotiations faster (M = 
20.61 min; SD = 5.83) than the control group (M = 24.02 
min; SD = 5.76), t(85) = 2.74, p = .007, d = .59, 95% CI 
[.16, 1.02], suggesting potentially more focused discussions 
and increased effort. An independent t-test further revealed 
that SD participants reported higher compensatory effort in 
terms of fighting tiredness and trying to maintain focus (M 
= 4.81, SD = 1.53) as compared to the control group (M = 
3.02, SD = 1.59), t(172) = 7.55, p < .001, d = 1.15, 95% CI 
[.8.2, 1.47]. 

Discussion Study 2    

Replicating the finding of Study 1, we find no support 
for our hypothesis that SD does impair JOs in integrative 
negotiations to any significant extent (in terms of at least 
medium-sized effects), despite our successful manipula
tion. The absence of a (medium) effect of SD could stem 
from successful efforts to compensate for tiredness, as sug
gested by self-report measures. An alternative explanation 
for our findings could be that SD participants were acti
vated by engaging in the interactive face-to-face negotia
tion, indicated by higher subjective tiredness before than 
after the negotiation in Study 2 (in both conditions). Taking 
this into account, we conducted an online study where par
ticipants passively observed a video-taped negotiation 
alone at home, to exclude activation due to interaction. 
During this negotiation, the negotiators revealed all their 
priorities and preferences. After watching the video, partic
ipants had to suggest an agreement. If the null effects in 
Studies 1 and 2 stemmed from the activation due to the in
teractive setting, the hypothesized effect should emerge. In 
addition, we used a different SD approach to further gener
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alize our findings beyond total SD by manipulating chronic 
sleep restriction and so-called “sleep debt” (Van Dongen, 
Rogers, et al., 2003). 

Study 3   

We reduced sleep to 50% of the participant’s average 
bedtime over two nights before the study (Swann et al., 
2006). Participants watched a video of an integrative ne
gotiation and proposed an agreement. The preregistration 
of Study 3 (https://osf.io/
u8paj/?view_only=480750a3a1034fe9a9b07ac0deb01f52) 
includes the study design, planned sample size, inclusion 
criteria, and planned primary analyses. Additionally, we 
preregistered three mediation hypotheses. We do not report 
these analyses due to the absence of a significant total ef
fect and our focus on the main effect in this manuscript. We 
collected further data for student projects which are beyond 
the scope of the paper. 

Method Study 3    

Participants and Design    

Three hundred eighty-eight pre-screened participants 
were eligible to participate in our preregistered study (ex
clusion criteria, see Study 2). After a 7-day sleep protocol 
with 246 participants, we excluded 22 persons whose aver
age sleep was less than seven or more than nine hours (see 
Swann et al., 2006). From the qualified sample, we invited 
randomly selected participants for the main study. From 
156 participants we excluded 12 for violating the scheduled 
bedtimes (n = 4) for daytime napping (n = 8). Even though 
the final sample of 144 undergraduate students (Mage = 
22.85 years, SDage = 2.85; 18-36 years; 83.3% women) is 
slightly below the preregistered target of 150, the sample 
was still sufficient to detect small to medium effects (d = 
.4) for the critical test of the effect of SD on the quality of 
proposed agreements between the experimental conditions 
with α = .05 and 1 - β = .8 (G*Power, Faul et al., 2007). 
We used a one-factorial experimental design with the be
tween-subjects factor sleep status. The study adhered to the 
Declaration of Helsinki and received local ethics approval 
(Department of Psychology and Sport Science, University of 
Giessen, 2020-0046). Participants provided informed con
sent and received €20 plus an additional €20 for sleep-re
stricted participants (or course credit). 

Procedure  

Participants were recruited via email and within two 
weeks after finishing an online sleep diary for baseline as
sessment, randomly selected and assigned to either control 
or experimental condition (see below). On testing day, 
which started at 7 PM, participants were not allowed to 
consume any caffeine or other stimulants after 1 PM. After 
indicating their current tiredness, participants were in
structed to review the negotiation material. Then, they 
watched a 15-min negotiation video, in which two nego
tiators discussed all negotiation issues. The video stopped 

before an agreement was reached. Participants received a 
table displaying the negotiation issues and the related op
tions and were asked to propose an agreement by choosing 
those options for each negotiation issue that they believed 
would yield the highest JO. Finally, they were asked to 
indicate their subjective tiredness for a second time and 
whether they made efforts to compensate for tiredness and 
to perform well. 
Sleep Deprivation.  To restrict sleep participants’ habit

ual sleep to 50% for two nights, we adopted Swann and col
leagues’ (2006) procedure, who found impaired psychomo
tor performance after reducing participants’ sleep to 60%. 
For baseline assessment, participants recorded their bed
times, sleep onset, wake-up times, and daytime napping 
(duration in min) for one week. Participants in the control 
condition were given their average bed- and wake-up time 
from the baseline assessment. They were instructed to fol
low these times for two nights and record them in a sleep 
diary. Sleep-restricted participants were required to reduce 
bedtimes to 50% for two nights before the testing, by going 
to bed later by 25% of the individual sleep duration and 
waking up earlier by 25% of the individual sleep duration, 
as calculated from the baseline assessment. Text message 
reminders 30 min before bed and at wake-up time had to be 
replied to. 
Negotiation Video.  The video showed a negotiation on 

the construction of a thermal cracking system (cf. 
Hüffmeier et al., 2019, Negotiation 1; see also L. Thompson 
et al., 1996) between two male negotiators. The negotiation 
consisted of two distributive issues, four log-rolling issues, 
and two compatible issues (see Table 3). The trained ne
gotiators exchanged the preferred option for each issue as 
well as their priorities between issues, without settling on 
an agreement. Two videos were pretested with pilot partic
ipants (N = 60, M = 24.50 years, SD = 4.09, 70% women) and 
we selected the video, for which participants could better 
identify the correct interests. 

Measures  

Manipulation and Compliance Check.    As in Study 2, 
we measured subjective tiredness before and after the task 
and asked the participants how much it affected their abil
ity to perform the task. 
Joint Economic Outcome.   To propose an agreement, 

participants chose the one option for each negotiation issue 
that they deemed optimal for maximizing the JO. We cal
culated the absolute difference between the selected option 
and the optimal option for each issue. For example, choos
ing option 3 for issue 2 when option 5 was optimal resulted 
in a difference score of 2 for this issue. The possible range 
of deviations from optimal options for all integrative and 
compatible issues was 0-4. The score for distributive issues 
ranged from 0-2 because distributive issues are fixed-sum 
and deviations from the middle option reduce fairness, but 
not JO. The sum of all difference scores served as our de
pendent variable (see Kappes et al., 2020, for similar proce
dures), with a range of 0-28 with 0 representing the optimal 
solution. 
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Table 3. Summary Chart for the Negotiation Task of Study 3          

Issue # Option 
Seller 

(Pollmann 
GmbH) 

Buyer 
(Petro 

Star 
Inc.) 

Type of 
issue 

Price 1 7.500.000 € 0 2400 

distributive 

2 7.600.000 € 600 1800 

3 7.700.000 € 1200 1200 

4 7.800.000 € 1800 600 

5 7.900.000 € 2400 0 

Payment conditions 

1 
0 / 0 / 100 (% at time of contract / on 
delivery / after acceptance) 0 800 

integrative 
2 0 / 50 / 50 800 600 

3 10 / 30 / 60 1600 400 

4 10 / 40 / 50 2400 200 

5 30 / 30 / 40 3200 0 

Date of delivery 

1 October 15 0 4000 

integrative 

2 October 29 400 3000 

3 November 12 800 2000 

4 November 26 1200 1000 

5 December 10 1600 0 

Number of companies from Oman 
participating in the installation of 
pumps 

1 0% 0 0 

compatible 

2 25% 300 300 

3 50% 600 600 

4 75% 900 900 

5 100% 1200 1200 

Transfer of risk and shipping costs 

1 
Pollmann takes over risk and costs up 
to the construction site (CIP Yibal) -6000 0 

distributive 

2 
Transfer at the port of destination in 
Oman (CIF Mina al-Fahal) -4500 -1500 

3 
Transfer at the port of exchange in 
Alexandria (CFR Mina al-Fahal) -3000 -3000 

4 
Transfer when loading onto the ship in 
Genoa (FOB Genoa) -1500 -4500 

5 
PetroStar takes over risk and costs ex 
Pollmann plant in Germany (EXW) 0 -6000 

Included inspections 

1 4 inspections included 0 1600 

integrative 

2 3 inspections included 1000 1200 

3 2 inspections included 2000 800 

4 1 inspections included 3000 400 

5 No inspections included 4000 0 

Maintenance agreement 

1 24 month 0 3200 

integrative 

2 18 month 200 2400 

3 12 month 400 1600 

4 6 month 600 800 

5 No maintenance included 800 0 

Supplier of connection pipes 

1 
Tuyanterie Francois Marchand SA 
(France) -2400 -2400 

compatible 

2 Smithson Pipe Systems Inc. (USA) -1800 -1800 

3 Tubos Rocco Roletti SA (Italy) -1200 -1200 

4 
Rohrsysteme Vulkan GmbH 
(Germany) -600 -600 

5 MacCogan Pipes PLC (UK) 0 0 

Note. This table shows the payoff schedule for each role by issues and options. The joint outcome (DV) is determined by summing the differences between the proposed option (1-5) 
and the optimal option for all issues. Bold options indicate the optimal solution. 
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Compensatory Effort.  Effort to stay focused and to fight 
tiredness was measured with the same items as in Study 2 
(r = .301, p < .001). 

Results  

Induction of SD    

The experimental manipulation resulted in an average 
sleep duration of 4 hours and 1 minute (SD = 20.57) for 
sleep-restricted participants and 8 hours and 1 minute (SD 
= 26.27) for participants in the control condition in the two 
nights prior to testing. Subjective tiredness prior to the ne
gotiation was higher for sleep-restricted participants (M = 
6.73, SD = 20.06) as compared to the control group (M = 
4.05, SD = 2.10), t(142) = 7.71, p < .001, d = 1.29, 95% CI [.93, 
1.65]. A mixed ANOVA with sleep status (sleep restriction 
vs. control group) as a between-subjects factor and sub
jective tiredness (pre-negotiation vs. post-negotiation) as a 
within-subjects factor revealed that participants in the con
trol group reported lower tiredness (M = 4.02, SD = .23) than 
sleep-restricted participants (M = 6.70, SD = .24), F(142) = 
65.49, p < .001, ηp2= .32. The main effect for measurement 
time [F(1,142) = .21, p = .648, ηp2= .001] and the interac
tion [F(1,142) = .00, p = .985, ηp2= .000] were not signifi
cant, indicating that, as intended, participants were not ac
tivated by their participation as in Study 2. Sleep-restricted 
individuals perceived a higher degree of impairment due to 
tiredness (M = 3.31, SD = 1.80) than the control group (M 
= 2.09, SD = 1.38), t(124.82) = 4.61, p < .001, d = .78, 95% 
CI [.44, 1.12]. Overall, our manipulation was successful and 
the task did not activate participants as intended. 

Deviation from Optimal Solution     

Participants in the control condition did not achieve a 
significantly lower (more optimal) difference score (M = 
4.79, SD = 2.82) as compared to the sleep-restricted partic
ipants (M = 4.54, SD = 2.81), t(142) = -.54, p = .589, d = -.09, 
95% CI [-.42, .24]. The scores in both groups were signif
icantly higher than the optimal score of zero, with t(76) = 
14.91, p < .001, d = 1.70, 95% CI [1.35, 2.05], for control par
ticipants and t(66) = 13.20, p < .001, d = 1.61, 95% CI [1.25, 
1.97] for the sleep-restricted participants, indicating sub
stantial deviations from the optimal solution and the ab
sence of a floor effect. 

Compensation  

An independent t-test revealed that sleep-restricted par
ticipants reported more compensatory effort (M = 4.95, SD 
= 1.18) than control participants (M = 3.80, SD = 1.23), 
t(142) = 5.73, p < .001, d = .96, 95% CI [.61, 1.30]. 

Discussion Study 3    

Study 3’s methodical approach together with the ob
served null effect indicates that the findings from Studies 1 
and 2 are probably not attributable to the activating nature 
of face-to-face negotiations. This could further imply that 
the null effects could rather be a result of compensatory ef

fort. Supporting this—and similar to Study 2—sleep-restric
tion participants reported higher compensatory effort than 
participants in the control condition. 

Bayesian Analysis Across Studies     

While with frequentist null-hypothesis significance test
ing it is not possible to establish direct support for a null 
hypothesis, Bayesian analyses allow quantifying “evidence 
of absence”, that is, the degree to which data is in favour of 
the null hypothesis (e.g., Dienes, 2011; Lee & Wagenmak
ers, 2013). For Study 1, the Bayes factor (JASP 0.13.1., JASP 
Team, 2020) suggests that these data are 6.16 (BF01) times 
more likely to be observed under the null hypothesis rel
ative to our hypothesis. The Bayes factors of Study 2 and 
Study 3 are also in favour of the null hypothesis (Study 2: 
BF01 = 3.33, Study 3: BF01 = 8.05). As a single-paper meta-
analysis provides important benefits for effect summary 
(McShane & Böckenholt, 2017), we conducted a Bayesian 
model-averaging meta-analysis (cf. Berkhout et al., 2024) 
across all three studies (total N = 271; JASP 0.13.1., JASP 
Team, 2020) which considers the evidence for different pos
sible models (e.g., random- or fixed-effects model) simulta
neously. The analysis again supported the null hypothesis, 
d = -.07 95% CI [-.34, .19], BF01 = 5.84. 

Opposing our initial predictions that SD leads to sub
optimal negotiation agreements, we found cumulative evi
dence in favour of the null hypothesis. Even though we can
not rule out the possibility of small or very small effects, 
our findings contradict discussions and criticisms by the 
public and media around negotiations under SD (Weaver, 
2015). To explore these lay conceptions further, we inves
tigated laypeople’s beliefs of SD’s impact on negotiations 
(Study 4). Deeply entrenched lay beliefs may influence 
compensatory efforts by negotiators aiming to preserve 
agreement quality as a preventive measure. 

Study 4   

Method Study 4    

Participants and Design    

The preregistration of Study 4 includes the design, 
planned sample size, inclusion criteria, and planned analy
ses (https://osf.io/
9d68m/?view_only=4ed71a53cbb344759b628245354c2fa2). 
The online study was conducted via Prolific with N = 152 
participants (no exclusions; Mage = 29.51, SDage = 9.68; 
53.9% women, 2% diverse). The sample size was calculated 
to sufficiently detect small effects (d = .25) for the critical 
test with α = .05 and 1 - β = .9 (G*Power, 59). We did not ob
tain ethics approval, but the study adhered to the Dec
laration of Helsinki. Participants provided informed con
sent. 

Procedure and Measures    

Following a similar procedure to Häusser et al. (2019), 
participants read an accurate description of Study 2 (ma
nipulations and procedures) and were given a shortened 
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version of the negotiation material, informing them about 
the underlying integrative potential, the optimal solution, 
and the possible range of the JO. Participants were in
formed about the average JO (€ -31,330) achieved by the 
dyads in the control condition and then estimated the JO of 
SD dyads within a range of € -450,000 to € 150,000. Finally, 
participants generally evaluated negotiation outcomes with 
SD compared to without SD on a 5-point scale, from 1 = 
‘much worse’ to 5 = ‘much better’, and their own expected 
negotiation performance with SD compared to without SD 
on a 5-point scale from ‘much worse’ to ‘much better’. 

Results  

A one-sample t-test showed that the average estimated 
JO for the SD condition of € -120,463.27 (SD = 106,598.04) 
was significantly lower than the reference value from the 
control group, t(151) = -10.32, p < .001, d = -.84, 95% CI 
[-1.02, -.65]. Moreover, participants expected the results of 
real negotiations under SD to be worse than without SD (M 
= 1.99, SD = 1.01) which is significantly different from the 
centre of scale (“3”), t(151) = -12.37, p < .001, d = -1.00, 95% 
CI [-1.20, -.81]. They also expected themselves to perform 
worse in such a situation (M = 1.65, SD = .78), which signifi
cantly differs from the centre of scale (“3”), t(151) = -21.24, 
p < .001, d = -1.72, 95% CI [-1.96, -1.46]. 

Discussion Study 4    

With the survey from Study 4, we demonstrated that 
layperson’s expectations fall in line with our predictions 
based on our theoretical arguments and earlier empirical 
research (expectation of a detrimental effect of SD). Hence, 
the null findings are surprising from a scientific as well as 
a lay beliefs viewpoint. Moreover, the expectation that SD 
should have a detrimental effect on performance could mo
tivate negotiators to exert compensatory effort. However, 
laypersons likely neglected individual and social compen
satory dynamics, which may have resulted in the overes
timation of the negative effects of SD on JOs. To further 
investigate the role of compensatory strategies in negotia
tions under SD, we conducted qualitative interviews in our 
last study (Study 5) with professionals who are experienced 
with negotiating under SD to learn which specific measures 
they use to compensate for SD-induced impairments when 
negotiating. 

Study 5   

Method Study 5    

Sample Characteristics   

We conducted interviews with 22 politicians (five 
women, Mage = 55.6 years, SDage = 11.3, from 37 to 79 years) 
who fulfilled the sampling criteria of at least one major 
negotiation under SD throughout their careers. Interviews 
took on average 20.5 minutes (min: 10 min, max: 30 min). 
Respondents’ professional experience in political positions 
(four members of the federal parliament, including minis
ters; 15 members of state parliaments, including heads of 

state and state ministers; three communal politicians, in
cluding a mayor) ranged from 3 to 44 years (Mdn = 23). In
terviews were audio-recorded and conducted in German via 
telephone or in person. 

Procedure  

Two interviewers followed a manual with open-ended 
questions to conduct semi-structured interviews to allow 
exploration beyond predefined topics. The interview 
started with information about the interview goals, data 
protection, obtaining informed consent, and the provision 
of a definition of negotiation. Based on the Critical Incident 
Technique (Flanagan, 1954), we asked for descriptions of an 
experienced negotiation under SD, followed by the follow
ing open-ended questions: “How and to what extent did SD 
impair the negotiation process and the negotiators?”, “How 
did you deal with this situation and circumstances?”, and 
we asked for specific compensatory strategies on the indi
vidual and inter-individual level: (a) “How did you behave? 
What helped or did not help you personally?” (b) “How did 
the group behave? How did people deal with each other 
during the negotiation?” Two independent coders analyzed 
the anonymized and transcribed interviews systematically, 
following the procedural rules of the Qualitative Content 
Analyses (QCA) approach by Mayring (2014). Relevant text 
passages were paraphrased, reduced, and generalized to 
a higher level of abstraction until a comprehensive cate
gory system emerged. The first author then reviewed and 
merged the conceptually identical category systems of both 
coders into a categorical system of compensatory strategies 
for the individual and the inter-individual level. 

Results and Discussion    

A set of three main categories of cognitive and behav
ioral strategies to compensate for impairments due to SD 
emerged from our data (see Table 4, for all subcategories 
and exemplary quotes): (1.) preconditions for compensa
tion, (2.) compensatory strategies at the individual level, 
and (3.) compensatory strategies at the inter-individual 
level. The first category includes environmental pre
arrangements such as ensuring good room climate, and 
organizational factors, such as the possibility of adjourn
ment. Room temperature and light settings have indeed 
been found to affect tiredness and work performance (Az
moon et al., 2013; Zhang et al., 2010). The second category 
includes instantaneous strategies negotiators rely on indi
vidually to handle tiredness during the negotiation. Politi
cians reported the importance of self-monitoring in order 
to intervene when tiredness increases, and physical activity 
as important compensational strategies. This accords with 
findings showing that sleep-deprived participants have 
been found to be able to self-monitor declining cognitive 
performance (Baranski et al., 1994; Baranski & Pigeau, 
1997). Exercising (Scott et al., 2006; Taheri & Irandoust, 
2020) and napping, whether in advance or during breaks 
(Lumley et al., 1986; Waterhouse et al., 2007) can help to 
buffer the negative effects of SD. The third category on the 
inter-individual level describes strategies that buffer tired
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ness by interacting with colleagues or the other party. The 
widely mentioned strategy to use breaks is in line with pre
vious research based on the group-monitoring hypothesis 
(Abrams et al., 2006), which found that teams, having the 
benefit of compensating and motivating dynamics, as com
pared to individuals were relatively unaffected by impair
ing factors such as SD (Faber et al., 2017; Frings, 2011). 
Moreover, the beneficial effect of distraction breaks on ne
gotiation processes and agreement quality has been con
firmed before in non-sleep-deprived negotiators (Harinck 
& De Dreu, 2008; Olekalns & Smith, 2005). In summary, 
the results provide novel insights and a first comprehensive 
analysis of compensatory efforts commonly used and con
sidered effective by experienced negotiators. 

General Discussion   

Negotiations ranging from private matters via labour ne
gotiations to issues of international security often extend 
into the night, but do sleep-deprived negotiators reach 
worse outcomes? Both theoretical considerations (see 
Häusser et al., 2022) and—as we show—lay conceptions 
(Study 4) point in this direction. In three experiments, we 
provided first-time empirical tests of the effects of SD on 
joint economic negotiation outcomes. Against the predic
tion that individual impairments due to SD carry over to the 
quality of negotiation agreements in interactive (Study 1 
and 2) and proposed agreements for observed negotiations 
(Study 3), we consistently found no statistically significant 
effects of SD on joint economic outcomes. Given the robust 
evidence with medium- to large-sized effects for negative 
effects of SD on motivation and cognitive capacities (cf. 
Lim & Dinges, 2010; Mathew et al., 2021), and research 
emphasizing the role of motivation and cognitive capaci
ties on negotiation outcomes, we did not expect a less than 
medium-sized effect (lay expectations of Study 4 are in 
line with this). While we cannot fully exclude small effects, 
we deem them beyond theoretical or practical value. Given 
that negotiation outcomes are multi-determined in real-
world contexts, the relevance of very small effects of SD in 
negotiations would likely be marginal. Additionally, there 
is moderate to strong evidence—as shown by the Bayesian 
meta-analyses—that our data are in favour of the null hy
pothesis relative to the alternative hypothesis (Aczel et al., 
2018; Lee & Wagenmakers, 2013). 

Furthermore, our findings suggest that SD negotiators 
could have increased task-related effort as an adaptive de
cision process to counteract performance deficits (see also 
Massar et al., 2019). The results of Study 3—in which indi
viduals observed a negotiation and proposed an agreement 
on their own—support the idea of a voluntary increase in 
effort and focus. 

Moreover, the findings about how SD affects individual 
performance may not be easily transferred to complex so
cial situations (cf. Faber et al., 2017; Faber & Häusser, 
2022). Multifaceted social decision-making situations such 
as negotiations imply specific situational demands (e.g., 
communication, consideration of other-regarding motives), 
which possibly modulate the impact of individual-level im
pairments. The process and outcomes of negotiations are 

fundamentally relational (see, for example, the Relational 
Process Modell of Negotiation by Elfenbein, 2021), and group 
dynamics such as mutual motivation could probably help to 
buffer the negative effects of SD (see also Baranski et al., 
2007; Frings, 2011). 

Building on the findings of the qualitative interviews 
(Study 5), future research could explore the effectiveness of 
specific strategies to counter the negative effects of SD in 
negotiation and their effectiveness in reaching high-quality 
agreements in experimental and real-life settings. Our re
sults hint in the direction of creating an appropriate envi
ronment, and individual strategies, such as self-monitoring 
and focus. Beyond that, inter-individual dynamics such as 
group monitoring and breaks for informal exchange could 
also help to buffer the negative effects of SD. 

So where does this leave us? Do the findings mean that 
the theoretical argument, building on individual-level im
pairments, for a negative effect of SD (cf. Häusser et al., 
2022), as well as lay conceptions (see Study 4), are simply 
wrong? Even if increased effort and specific compensation 
strategies could offset the negative effects, such compensa
tion may not be sustainable in the long run and can lead to 
the negotiator’s exhaustion and jeopardize well-being and 
health (Hockey, 1997, 2011). 

Limitations  

Although the present studies revealed robust and con
vergent evidence, it is not without limitations. In particular, 
it could be argued that the study designs may not have been 
optimal for detecting the hypothesized effects, as the most 
pronounced effects of sleep deprivation typically occur af
ter severe total sleep deprivation (Harrison & Horne, 2000; 
Hockey et al., 1998; Koslowsky & Babkoff, 1992). However, 
although we cannot rule out that more severe forms of 
sleep deprivation may have an effect, the sleep deprivation 
induced in our studies is within the boundaries of sleep de
privation “in the wild” and thus of higher ecological valid
ity. 

Furthermore, our studies focused on single-round nego
tiations, where participants knew the experiment’s dura
tion. The anticipation of rest after this negotiation could 
have influenced compensatory effort (end-spurt-effect, cf. 
Haslam, 1983; Mikulincer et al., 1989). Given the demand
ing nature of compensatory strategies, we would expect a 
breaking point for these compensatory efforts ultimately 
affecting joint and socio-economic outcomes negatively 
(e.g., feelings about the negotiation process, see Curhan et 
al., 2006; L. L. Thompson, 1990). Compensatory effort is in
herently strenuous and only a temporary measure to mit
igate performance decrements. Over time, as for example, 
after longer negotiation periods or after several days of ne
gotiating under partial sleep deprivation, negotiators might 
reduce effort by resorting to less complex information-pro
cessing strategies (Hockey et al., 1998). Moreover, compen
satory effort cannot fully counteract all underlying impair
ments (cf. Earle et al., 2015; Hockey, 2013). For instance, 
although primary task performance may remain unaffected 
by sleep deprivation, secondary activities, often suffer (cf. 
Dinges & Kribbs, 1991; Hockey et al., 1998). In negotiation 
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Table 4. Qualitative Results of Study 5: Categories of Compensation         

Categories Description Exemplary quote 

Preconditions of compensation 

External 
factors 

Environment Lightning, air quality, 
temperature, 
catering, retreats 

An important point is that the negotiation situation is properly 
set up. From the space which you are in (…), the temperature, the 
air quality (…), the catering situation, whether there are 
beverages or food (…) the environment, you cannot change it in 
the negotiation situation, but you can, if you are interested in 
success, set it up in advance. 

Negotiation 
characteristics 

Adjournment Possibility to adjourn Or it makes sense to adjourn again and say (…) “Come on, let’s 
sleep on it another night or half a night and sit back down 
together again in a day or two" 

Agenda Setting a negotiation 
agenda 

There are also attempts (…) to structure the days’ agendas in 
advance: There are topics, (…)–we call it the green list–(…) that 
are written on it merely as a formality so that you then don’t have 
to call them up again, (...) and are waved through. This has also led 
to a considerable easing of the days’ agendas, as a lot of time goes 
by just introducing your point, even if everyone else already 
thinks it is correct. 

Individual 
factors 

Professional 
preparation 

Professional 
preparation of 
documents and line of 
argument 

(...) it is always part of it, that you prepare (...) the content of such 
negotiations very, very well. So that you (...) if you know that it will 
take a long time and be difficult, that you simply have good 
documents and (...) that you have prepared possible 
compromising formulations and such things well (...). 

Subjective 
importance/ 
expertise 

Familiar, urgent, or 
interesting 
negotiation topics, 
focusing on one's area 
of expertise, splitting 
responsibilities 

[Whether sleep deprivation leads to restrictions is] of course still 
a question of the topic. There are topics that you can discuss at 
night, at midnight, and you won’t get tired (…) if it is an emotional 
topic, or one that particularly interests you, then you won’t get 
tired so quickly either. 

Physical and 
mental 
preparation 

General physical 
fitness, mental 
balance, resting and 
napping in advance 

Don't eat heavy and much before, maybe take a short five or ten-
minute walk before. (...) also to calm the brain a bit, to arrive fresh 
into the negotiation. That is a very important point. 

Inter-
individual 
factors 

Advisor 
systems 

External team can 
provide expertise and 
support on demand 

I can of course then organize a support group outside of the 
negotiation room. One that supports me on that matter (...). With 
that, you can take the burden off yourself during the situation 
when it gets late and tiring (...). Because you cannot integrate 
them directly into the negotiation, but they can do a lot of the 
groundwork. 

Individual level of compensation 

Conscious 
nutrition 

Consuming water, 
psycho-stimulants 
(e.g., coffee), sweets; 
abstinence from 
alcohol, large 
amounts of coffee, 
heavy meals 

So, in my opinion, being conscious about what you eat is very 
helpful. (...) And then personally I always drink a lot of water and 
try to eat relatively little because that naturally contributes to 
fatigue coming from the stomach. 

Cardiovascular 
activation 

Stretching, standing 
up, change of sitting 
position, fresh air, 
cold water on the 
face, chewing gum, 
breathing exercise 

As far as the situation allows for it, simply get up, briefly go out, 
go back in, so that (…) by this activity (…) the body is reactivated. 

Resting Napping/ resting 
during breaks 

Otherwise, (...) you just have to see whether you maybe need to 
be radical and say: "So, I now need 5 minutes. I'm sorry, I’ve just 
reached a low point. Can we take a break?” 

Self-
monitoring 

Tracking and 
assessment of own 
performance to be 
able to intervene and 
suppress impairments 

(...) it is important to have a good self-assessment. To be able to 
assess for yourself how far you are still able to think reasonably 
clearly, to act clearly and to express yourself clearly. 

Active 
participation 

Following the 
negotiation, active 

As long as you actively think and actively engage, the effects of 
exhaustion and tiredness, of lack of concentration, rush in much 

Sleep Deprivation and Negotiation

Collabra: Psychology 12

D
ow

nloaded from
 http://online.ucpress.edu/collabra/article-pdf/11/1/128507/853145/collabra_2025_11_1_128507.pdf by Justus Liebig U

niversity G
iessen user on 12 N

ovem
ber 2025



Categories Description Exemplary quote 

participation, taking 
leadership 

later for you than for those who mostly do not interact but rather 
only are present. 

Inter-individual Level 

Change of 
negotiation 
subject 

Negotiation of non-
controversial or easy 
issues to break a 
deadlock and to 
invigorate the 
negotiation dynamics 

To say “We're not getting any further here.” On the one hand, it 
tires out and above all, it may harden the fronts for the other 
points. So, you then first take something less controversial or not 
really entirely relevant. To calm down, you just work on another 
point. 

Appointing a 
leader 

A leader to suggest 
breaks, admonish in 
cases of negligence, 
enforce negotiation 
rules and moderate 
conflicts 

(That) depends very much on the negotiator, to what extent he 
[she] sets the direction or brings it together or gives a friendly 
warning: “So, please concentrate again now, we'll be finished 
soon!" 

Group 
monitoring 
and support 

Motivational Mutual goal for 
agreement, 
willingness to 
compromise, 
encouragement, 
openly addressing 
tiredness 

And I have colleagues with whom I’ll talk about the situation, i.e. 
articulate and name what currently is going on: "Are you also so 
tired?" "Oh, I can't go on." (...) And it is sort of a good outlet when 
you say this to someone and they confirm that: “It really has been 
very long now." 

Professional Taking turns and 
helping each other 
out to enable short 
breaks 

"[I] have colleagues there with whom I have already often been 
through something like this before so that everyone can already 
tell when the other has reached a low point. And then [someone 
else] quite simply takes over, (...) so that they can catch their 
breath for a few minutes. (...) Sometimes in such a way that the 
others don't even notice. You know, you can definitely get it 
under control. This interaction in a homogeneous group. 

Breaks Breaks for 
reflection 

strengthen in-group 
dynamics, allow for a 
constructive 
summary of what has 
been negotiated so 
far and for planning 
further strategies, 
prevent premature 
concessions 

It is very important to reflect because you have to hold your own 
negotiating delegation together. Breaks are important for this. (...) 
Although a break here does not mean that you go to sleep 
somewhere, but that you reflect on arguments that have come 
from the opposing side of the negotiation that you reflect on your 
own position and see where there are opportunities to move. And 
maybe also save you from rash approaches. 

Breaks for 
distraction 

Informal exchange, 
small talk, joking 
within the 
negotiation context 

(...) You can tell when the group, no matter how heterogeneous its 
views are, works well together on a human level, that they really 
motivate each other to carry on. And if it comes to something 
private, or an experience that may have, yes, amused you that 
day. A story. (...) That brings a personal closeness and wakes you 
up. 

Note. Qualitative Results of Study 5: Categories of compensatory strategies with exemplary quotes of politicians. 

contexts, this might manifest as a narrowing of attention 
to primary task goals or the adoption of strategies aimed at 
simplifying information exchange and processing (Hockey, 
1997; Hockey et al., 1998). If compensatory effort is re
sponsible for the lack of (at least) medium effects (which 
we deem the most plausible interpretation), future research 
should investigate the limits of these efforts, particularly 
their impact on performance stability over time and poten
tial impairment of secondary negotiation outcomes (for ex
ample socio-economic evaluations, see above). Future re
search should therefore assess SD’s impact in prolonged 
and open-ended negotiations, like overnight or multi-
round negotiations under (partial) SD, to pinpoint when 
compensational efforts ultimately fail. 

Conclusion  

Our analyses provide first-time insights into negotia
tions under SD. The results of three experimental studies, 
laypeople’s beliefs, and the expert interviews suggest that 
SD does not impair negotiation outcomes as we (and 
laypeople) expected. We suggest that compensatory effort 
might occur and suppress the emergence of negative conse
quences of SD on negotiation outcomes. 

Transparency and Openness    

We report how we determined our sample sizes, all data 
exclusions, and all manipulations. Exclusion of measure
ments and preregistered analyses are reported. Data were 
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analyzed using IBM SPSS for Windows. We provide data 
and codebooks on OSF: https://osf.io/
47agt/?view_only=caef24094e924bba9eb5abbc48e0df6a 

We provide the study material (e.g., negotiation materi
als & negotiation video of Study 3) on request. 

Three of the studies were pre-registered on OSF: Study 
2: https://osf.io/
x8mgj/?view_only=271656baf6f647c0a49d78e1fc4a9cbf 

Study 3: https://osf.io/
u8paj/?view_only=480750a3a1034fe9a9b07ac0deb01f52 

Study 4: https://osf.io/
9d68m/?view_only=4ed71a53cbb344759b628245354c2fa2 
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