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Judgements of wrongdoing in humans often hinge upon an assessment of
whether a perpetrator acted out of free choice: whether they had more
than one option. The classic inhibitors of free choice are constraint (e.g.
having your hands tied together) and ignorance (e.g. being unaware that
an alternative exists). Here, across two studies, we investigate whether chim-
panzees consider these factors in their evaluation of social action.
Chimpanzees interacted with a human experimenter who handed them a
non-preferred item of food, either because they were physically constrained
from accessing the preferred item (Experiment 1) or because they were
ignorant of the availability of the preferred item (Experiment 2). We found
that chimpanzees were more likely to accept the non-preferred food and
showed fewer negative emotional responses when the experimenter was
physically constrained compared with when they had free choice. We did
not, however, find an effect of ignorance on chimpanzee’s evaluation. Free-
dom of choice factors into chimpanzees’ evaluation of how they are treated,
but it is unclear whether mental state reasoning is involved in this
assessment.

1. Introduction

Like humans, chimpanzees live in highly variable social environments. Much of
the complexity of chimpanzee social life is a direct result of the flexible ways in
which chimpanzees form, maintain and repair their various social connections
[1-6]. At the root of these relational strategies lie social evaluations. Chimpan-
zees have to assess various social interactions on a daily basis. Did my partner
invest sufficient time grooming me? Can I rely on my ally during an intergroup
encounter? Why did not I receive support during my recent conflict with a
rival? Correctly evaluating these different situations is a crucial prerequisite
for navigating a complex social life. Chimpanzees draw on both direct inter-
actions [7] and the observation of third-party interactions [8-10] in evaluating
social agents.

That chimpanzees evaluate social actions (i.e. how they are treated by
others) is well supported by findings from controlled experiments [11-15]
and from observations in the wild [16,17]. How chimpanzees assess social inter-
actions and, specifically, which cognitive processes they draw on in doing so, is
a question that has received very little attention.

© 2022 The Author(s) Published by the Royal Society. Al rights reserved.
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Figure 1. (a) Schematic drawing of the experimental set-up in Experiment 1. Depending on condition, the box containing the apple could either be opened by the
experimenter (free choice condition) or not (constrained condition). (b) Experimental set-up in Experiment 2. Note that the box containing the apple is depicted for
visualization only. In fact, the experimenter did not have visual access to it (see also electronic supplementary material, figures S3 and S4). In the free choice
condition, the experimenter had observed the hiding of the apple. In the ignorant condition, the experimenter was not aware of its availability.

Humans attend to several different variables in their
interpretations of social events [18,19]. The most basic dimen-
sion is freedom of choice—actions that are freely chosen are
evaluated differently from actions that are not. There are two
main ways in which agents can be prevented from exercising
freedom: constraint and ignorance. In prototypical instances
of constraint, an agent is aware of alternative possibilities,
but, owing to physical, psychological or social restrictions, is
compelled to act in one way. In instances of ignorance, the
agent is theoretically free to choose another option, but is
not aware that such alternatives exist. Previous work has
shown that human adults [20,21], children [22-27] and even
preverbal infants [28-30] take freedom of choice into consider-
ation in their assessment of social action. While chimpanzees
evaluate various social behaviours that are directed at them-
selves or others, it is unclear whether the existence of
alternative possibilities plays a role in these evaluations. Pre-
liminary evidence that chimpanzees differentiate between
voluntary and involuntary actions comes from a study by
Call and colleagues ([31], see also [32]), which showed that
chimpanzees change their behaviour depending on whether
they interact with an ‘unwilling’ or an “unable’ experimenter.

In the current studies, we experimentally investigated
whether chimpanzees consider the degree of an agent’s free-
dom of choice in their evaluation of social actions. We made
use of a paradigm that has been successfully employed to
probe the reactions of chimpanzees to various social beha-
viours and,
evaluation as an affective behavioural response to treatment
by a partner [11,12]. A human experimenter delivered one

in line with prior work, defined social

of two food options (one preferred and one non-preferred)
to a chimpanzee subject, who could either accept the offered
food by inserting a tool into an apparatus, or alternatively
reject the food. Across two experiments, chimpanzees were
consistently offered the non-preferred food while we varied
the experimenter’s freedom of choice with respect to the pre-
ferred option. In Experiment 1,
constrained: because the preferred food was locked away in
a box, they were not free to hand over this option. In Exper-

the experimenter was

iment 2, the experimenter was ignorant: they were ostensibly
unaware of the availability of the preferred food (only the
chimpanzee had witnessed the hiding event). Each of these
conditions was compared with matched controls—which

we called the free choice conditions—in which the experimenter
had the option of delivering the preferred food, either
because it was not locked away (Experiment 1) or because
they too had observed the hiding event (Experiment 2). We
assessed chimpanzees’ responses to being offered the non-
preferred food by coding (i) whether chimpanzees accepted
the food and (ii) the incidence of chimpanzees’ negative
emotional reactions towards the experimenter (for details
on coding, refer to the electronic supplementary material).

2. Experiment 1: constraint

(a) Methods
(i) Participants

Sixteen chimpanzees (10 females), living at Sweetwaters
Chimpanzee Sanctuary, Kenya, ranging in age from 12 to
31 years (M =24 years) participated in this study.

(i) Procedure

The procedure consisted of three consecutive steps: a food
preference test, a familiarization phase and a test phase.
Here, we focus on the test phase (for details on all steps,
refer to the electronic supplementary material).

In a within-subjects design, subjects first completed two ses-
sions (each comprising six trials) in one condition, and then two
sessions (each comprising six trials) in the other condition.
Order of condition was counterbalanced across subjects.

The experimenter sat on a chair by the food table, facing
the chimpanzee subject (electronic suplementary material,
figures S1 and S2; figure 1a). In constrained conditions, the
experimenter first reached for the right platform, then the
left platform, then again the right platform, and, finally,
reached for the left platform, placed their hand on the box,
tried to open the box five consecutive times by pulling a
lever, then placed their hand on the box again, reached for
the right platform, grabbed the non-preferred food and
placed it in the food apparatus. Next, the experimenter
placed a tool on the mesh next to the food apparatus. The
trial ended 30 s after the tool had been placed there.

In the free choice condition, the experimenter’s actions
were exactly identical to their actions during the constrained
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Figure 2. (a) Proportion of trials on which each individual in the constrained and free choice conditions accepted the food. (b) Proportion of trials on which each
individual in the constrained and free choice conditions showed a negative emotional reaction towards the experimenter. (c) Proportion of trials on which each
individual in the ignorance and free choice conditions accepted the food. (d) Proportion of trials on which each individual in the ignorance and free choice conditions
showed a negative emotional reaction towards the experimenter. Each circle represents the behaviour of one individual across 12 trials. Multiple circles at a given
number indicate that several subjects showed that score. Dashed lines connect the behaviour of a given subject in the constrained and free choice conditions. Thicker
dashed lines indicate that multiple subjects showed a given change across conditions.

condition, except for one difference. During this condition,
the experimenter successfully opened the box by pulling
the lever, then reached for the food with the other hand,
waited for 4 s (the same amount of time it took the exper-
imenter in the constrained condition to try to open the
box), closed the box again, and continued as in the con-
strained condition (placing their hand on the box, reaching
for the right platform, grabbing the non-preferred food and
placing it in the food apparatus, etc.).

(b) Results

We ran generalized linear mixed models (GLMMs; for details
refer to the electronic supplementary material) to investigate
the effects of condition, trial number, session and sex. We
found that chimpanzees were more likely to accept the low-
value food in the constrained compared with the free
choice condition: )(2 =3.6, df.=1, p=0.05 two-tailed,
figure 2a. There were no effects of trial (;(2=O.33, df.=1,
p=0.56), session (;(2 =0.18, df.=1, p=0.67) or sex (;(2 =
0.09, d.f.=1, p=0.75). A second GLMM revealed that chim-
panzees displayed more negative emotional responses
towards the experimenter in the free choice condition: y*=

7.17,d.f.=1, p=0.007, two-tailed (figure 2b). Trial (;(2 =1.12,
d.f.=1, p=0.28), session (;(2 =0.12, d.f.=1, p=0.73) and sex
(;(2 =0.06, d.f. =1, p=0.81) did not reach significance.

3. Experiment 2: ignorance

(@) Methods

(i) Participants

Fifteen chimpanzees (nine females), living at Sweetwaters
Chimpanzee Sanctuary, Kenya, ranging in age from 12 to
31 years (M =23.2 years) participated in this experiment.

(ii) Procedure
The general set-up and procedure of Experiment 2 was iden-
tical to Experiment 1 (figure 1b). The procedure consisted of
three consecutive steps: a food preference test, a familiariz-
ation phase and a test phase. We focus here on the test
phase (see the electronic supplementary material).

At the beginning of each trial, the second experimenter
(E2) placed a piece of carrot on the right platform and a
piece of apple in the box below the tabletop. The position
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of the first experimenter (E1) during this baiting varied across
conditions. In free choice conditions, E1 kneeled next to the
food table during baiting. This ensured that (i) E1 had full
visual access to the hiding of the piece of apple and (ii) E1
and the chimpanzee subject could see each other. Having
completed the baiting, E2 moved to a different room, out of
sight of E1 and the chimpanzee. Once E2 was out of sight,
E1 sat down on the chair next to the table. In ignorance con-
ditions, E1 was in a different room, out of sight of the
chimpanzee, while E2 conducted the baiting. Once E2 had
finished the baiting and had moved to their room, E1 came
out of their room, walked by the table and sat down on the
chair. Thus, crucially, in this condition, E1 did not witness
the hiding event.

Once E1 was seated on the chair by the food table, facing
the chimpanzee subject, the procedure was identical in both
conditions. The experimenter engaged in the following
series of actions. The experimenter looked at the table, first
towards the left, then towards the right, then towards the
piece of carrot, and, finally, towards the food apparatus.
The experimenter then reached for the right platform,
grabbed the non-preferred food and placed it in the food
apparatus. Next, the experimenter placed a tool on the
mesh next to the food apparatus. The trial ended 30 s after
the tool had been placed there.

(b) Results

We found no evidence that chimpanzees were more likely to
accept the low-value food in the ignorance compared with
the free choice condition (figure 2c): result of the full-null
model comparison: ;(2 =0.004, d.f.=1, p=0.95. Also, for the
second dependent variable—testing whether chimpanzees
displayed more negative emotional responses towards the
experimenter in the free choice condition—the full model
did not fit the data significantly better compared with the
null model that lacked the test predictor but included the
same random effect structure (;(2=1.00, df.=1, p=0.32).
For details on the GLMMs, refer to the electronic supplemen-
tary material.

4. Discussion

The current results suggest that chimpanzees respond differ-
ently to freely chosen compared with constrained actions.
Throughout the experiments reported here, chimpanzees
had the possibility of interacting with a human experimenter
by exchanging a tool for food. The experimenter consistently
behaved in a way that was contrary to the chimpanzees” pre-
ferences: they handed over non-preferred food. The main
finding was that chimpanzees were more likely to engage
in a successful exchange when the experimenter had no
alternative to handing over the non-preferred food (because
the preferred food was not accessible). Chimpanzees not
only were more willing to accept the non-preferred food in
these cases but also directed fewer negative emotional reac-
tions at the experimenter, and were less likely to throw the
tool at, to spit at and/or to attempt to forcefully grab the
experimenter.

This is, to our knowledge, the first demonstration that
chimpanzees, like humans, evaluate social treatment not
only in terms of outcome—e.g. whether they received a pre-
ferred or a non-preferred item—but also with regard to its

causal history. This possibility had been suggested by pre- [ 4 |

vious research, in which chimpanzees left a testing station
earlier and produced more communicative attempts if they
faced an ‘unwilling’ versus an ‘unable’ experimenter [31].
While these behaviours might express an evaluation, they
can also be interpreted simply in terms of a prediction (e.g.
chimpanzees might have left the testing station earlier in
the ‘unwilling’ condition because they predicted that they
would not receive food from the experimenter). In the current
study, on the other hand, chimpanzees directly expressed
their evaluation of the actions of the experimenter, most nota-
bly by engaging in the costly—and for chimpanzees very
untypical—behaviour of rejecting food. In addition, chim-
panzees also showed more negative emotional reactions
when the experimenter could hand them the preferred food
but chose not to. As in previous studies [11,12], the rate of
these behaviours was generally low and while we found a
strong effect of condition on chimpanzees’ emotional
response, the effect on food acceptance was relatively weak.
One potential explanation for this difference between the
two dependent variables is that showing a negative emotional
response is less costly than rejecting food.

We found this pattern of results only in Experiment 1, and
not in Experiment 2. Chimpanzees considered freedom of
choice when it was operationalized as physical constraint,
but not when it was limited owing to ignorance. How
might we understand this difference between Experiment 1
and Experiment 2? Potentially our experimental set-up was
too complex. Notice that while chimpanzees in Experiment
1 interacted with the same experimenter in both conditions,
they were exposed to two different individuals in the two
conditions of Experiment 2 (this was necessary because one
individual cannot be simultaneously knowledgeable and
ignorant). While we cannot rule out the possibility that
increased cognitive demands account for the difference
between Experiment 1 and 2, we believe that this explanation
is unlikely given previous research. There is robust evidence
from several experimental paradigms that chimpanzees
understand the perception and knowledge of other social
agents and successfully use this knowledge to predict their
behaviour [33,34]. Another possibility is that the exper-
imenter’s two behavioural options were more salient in
Experiment 1 (where the experimenter reached for the two
food options) than in Experiment 2 (where the experimenter
only looked at the two options). Future research should
develop other experimental paradigms to assess whether
chimpanzees consider knowledge state in their social evalu-
ation. Ideally, these set-ups would not only involve
interactions between human experimenters and chimpanzees
but also chimpanzee—chimpanzee interactions [35].

As it stands, the extent to which chimpanzees not only
predict others’ behaviour differently depending on mental
state attribution [36-38] but also evaluate others’ behaviour
differently depending on their knowledge or desires, remains
an open question. Nonetheless, even in the absence of con-
clusive evidence regarding the interaction between social
evaluation and mental states, the current results show
that chimpanzees evaluate the behaviour of a social
partner differently depending on whether it was freely
chosen or not.

Ethics. Research at Sweetwaters Chimpanzee Sanctuary was per-
formed in accordance with the recommendations of the Weatherall

[954/jeuinol/b10°buiysijgndAianosiefol

€0s0L¢0T ‘8L ‘Hay ‘foig



Report ‘The use of non-human primates in research’. Groups of apes
were housed in semi-natural indoor and outdoor enclosures with
regular feedings, daily enrichment and water ad libitum. Subjects
voluntarily participated in the study and were never food- or
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observation rooms. No medical, toxicological or neurobiological
research of any kind is conducted at Sweetwaters Chimpanzee Sanc-
tuary. Research was non-invasive and strictly adhered to the legal
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board members and the veterinarian), the Kenya Wildlife Service and
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