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HIGHLIGHTS

+ We show the existence of intrinsic preference for choice autonomy independent of an instrumental benefit to choice.
+ We reveal preference heterogeneity with a majority valuing choice autonomy and a substantial minority being averse to it.
« We introduce a novel elicitation method to measure intrinsic preferences for choice autonomy.

« The elicitation methods elicits and controls for inconsistences in choices.
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Personal autonomy has been argued to be fundamental to well-being and is often discussed as an important driver
of economic and political behavior. However, preferences for autonomy remain poorly understood. We propose
a novel elicitation method for an individual’s intrinsic preference for choice autonomy that fully controls for
instrumental value benefits of choice. We show that, while a majority of subjects in our experiment display a
preference for choice autonomy, a significant minority is averse to their own choice.

1. Introduction

Understanding individual preferences is fundamental to properly
model and predict economic behavior. As a consequence, a vast eco-
nomic literature has empirically studied and substantially advanced our
understanding of individual preferences, particularly in the domains of
risk, time, and social behavior.

In this paper, we study intrinsic preferences for choice autonomy.
Arguments for such preferences can for example be found in self-
determination theory (Deci and Ryan, 1985), which hypothesizes that

autonomy is “essential for ongoing psychological growth, integrity
and well-being” (Deci and Ryan, 2000, p.229) and in the capabilities
approach by Sen and Nussbaum (Sen, 1985; Nussbaum, 2000), which
emphasizes that freedom of choice, and not only outcomes, is impor-
tant for a person’s quality of life. These theoretical approaches further
develop early ideas on liberty such as John Stuart Mill’s argument for
liberty as “one of the elements of wellbeing” (1859, Chapter III).

These arguments contrast with the dominant view in economics,
which focuses on the instrumental benefits of choice autonomy, derived
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from the ability to maximize utility through choice.! Potential intrinsic
value components of autonomy have been largely ignored, despite them
potentially being a crucial determinants of economically relevant be-
havior. Studies that discuss their potential relevance usually treat them
as a residual theory, for example to explain wage differentials in self-
employment, entrepreneurship, and science (Hamilton, 2000; Stern,
2004; Hurst and Pugsley, 2011; Astebro et al., 2014) or as an explanation
for the underdelegation of decision rights in organizations (Fehr et al.,
2013; Fehrler and Janas, 2021). However, assigning residuals to a pref-
erence poses an identification challenge, because they could be the result
of measurement error in relevant control variables (Gillen et al., 2019)
or due to omitted variable bias. The underlying preference ultimately
remains unidentified.

The identification of intrinsic value components of choice autonomy
using observational data or survey measures is, to the best of our knowl-
edge, infeasible. Whenever an individual faces a choice or is asked about
the importance of having choice autonomy, as is done in commonly
used surveys that aim to measure perceptions and attitudes towards
autonomy, there are likely instrumental benefits associated with the
choice or question. Importantly, due to heterogeneity in preferences over
outcomes or differences in beliefs, there can be large individual hetero-
geneity in the (subjectively perceived) instrumental value component
of autonomy. Consequently, controlling for the instrumental benefits of
choice at the individual level is essential.

Given the complexity and multidimensionality of the concept of per-
sonal autonomy, any empirical measure of an underlying preference
must necessarily be based on a precise behavioral definition that cannot
do justice to all aspects related to personal autonomy. In this paper, we
focus on intrinsic preferences for choice autonomy, defined as a “desire
to make decisions oneself rather than having someone else decide over one’s
own consequences on one’s behalf—independent of the instrumental utility
associated with the decision.” Other papers have studied preferences for
related concepts, such as preferences for decision rights (Bartling et al.,
2014; Ferreira et al., 2020; Buffat et al., 2023), where decision rights
denote the right to implement effort in a project selection task that had
consequences for multiple parties, preferences for having the ability to
influence others (Pikulina and Tergiman, 2020b; Gomez-Martinez and
Herz, 2025), or preferences for controlling one’s own payoffs and non-
interference (Owens et al., 2014; Neri and Rommeswinkel, 2016; Sloof
and von Siemens, 2017; Pikulina and Tergiman, 2020a; Boissonnet and
Ghersengorin, 2022; Meemann, 2023).2

The approach proposed in this paper moves beyond the above listed
papers by (i) focusing on choice autonomy (as defined above), and by
(ii) providing a novel and much simpler methodology in which mea-
surement is directly based on an expressed willingness to pay to take
an active choice, instead of an ex-post evaluation of the monetary con-
sequences of different outcomes. Our elicitation tool also provides a
significant advancement over existing related measures by providing a
non-complex decision environment for subjects that can be applied in
a wide variety of settings, including outside of an experimental labora-
tory, which is much better suited for the study of heterogeneity within
as well as the behavioral consequences of the measured preference.

Furthermore, (iii) our approach allows better capturing of individ-
ual heterogeneity in preferences for choice autonomy, which remains
largely unexplored in the above-mentioned literature. Although our
primary motivation suggests that autonomy is positively valued by in-
dividuals, individual differences might be substantial. In fact, other

1 An exception is Frey et al. (2004), who argued that independence and
autonomy at the workplace are sources of procedural utility that raise happiness.

2 There is also a related literature on (i) the utility consequences of the
size of choice sets (Sethi-Iyengar et al., 2004; Iyengar and Kamenica, 2010;
Scheibehenne et al., 2010; Fabrice and Tarroux, 2020), (ii) the desirability of the
consequences of choice (Botti et al., 2009; Bobadilla-Suarez et al., 2017; Bartling
and Fischbacher, 2012), and (iii) on agency and socio-economic background
(Snibbe and Markus, 2005).
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evidence suggests that some people may exhibit an aversion to making
their own choices. Agranov and Ortoleva (2017), Dwenger et al. (2018),
and Cettolin and Riedl (2019) show that some individuals display a
preference to delegate choices between lotteries to a randomization de-
vice, even at a cost, thus opting not to choose themselves. Agranov and
Ortoleva (2017) argue that such behavior is an expression of preferences
for randomization. We discuss the connection between our approach and
preferences for randomization below and in Section 6.

Our preference elicitation tool relies on a simple two-step procedure:
First, a choice set is identified that contains only alternatives between
which an individual is revealed indifferent. Second, an individual’s will-
ingness to pay to make a choice from the choice set herself, rather than
having someone else choose on her behalf, is elicited. Identification of in-
trinsic preferences for autonomy follows from the revealed indifference
between the choice alternatives elicited in step 1, which implies that
there is no instrumental benefit in choosing oneself, as the instrumental
utility received from all alternatives is constant, and thus independent of
choosing oneself. Therefore, only if an individual has an intrinsic prefer-
ence for (or aversion to) choice autonomy, she should display a positive
(or negative) willingness to pay.

The principle underlying our elicitation tool can be used for any type
of alternatives over which individuals have well-defined preferences; it
can thus be applied across a large variety of contexts. In this applica-
tion, we use lotteries as alternatives.® In step 1, to identify a subject’s
point of indifference, subjects make 10 binary decisions between lotter-
ies, where one lottery remains fixed throughout while the high payoff
of the other lottery is adjusted from decision to decision. For step 2, a
choice set is constructed that contains two lotteries such that the indi-
vidual is expected to be revealed as indifferent between them, based on
the information gained in step 1. We then elicit the willingness to pay to
make a choice from this choice set herself, rather than having someone
else make this choice on the subject’s behalf.

Given that identification critically relies on indifference between al-
ternatives in step 2, it is important to obtain information on how well
indifference is identified. A caveat of many methods used to elicit indif-
ference (Becker et al., 1964; Holt and Laury, 2002) is that they only
deliver reliable estimates if individuals are consistent in their choices.
Instead of assuming consistency, we control for potential bias by jointly
maximizing the information gain about an individual’ point of indiffer-
ence and her choice consistency. To this end, we designed both step 1
and step 2 as a ‘Dynamically Optimized Sequential Experiment’ (DOSE,
Wang et al.,, 2010; Chapman et al., 2022, 2024), which delivers an
estimate of an individual’s indifference point and her willingness to
pay, respectively, together with an estimate of an individual’s choice
consistency.

Based on data from two large-scale online experiments on Prolific.co
with a total of 1422 individuals from around the globe, we find that,
on average, individual willingness to pay for choice autonomy is sig-
nificantly larger than zero. On average, the intrinsic value component
accounts for 5.0% of the overall expected value generated by the de-
cision. We also find substantial heterogeneity in preferences for choice
autonomy. While 53.8% of our subjects have a strictly positive willing-
ness to pay, 19.1% have a willingness to pay of zero, and the willingness
to pay is strictly negative for 27.1% of subjects. Those with a positive
willingness to pay are on average willing to pay 14% of the expected
value of the lottery to retain choice autonomy. Those with a negative
willingness to pay are on average willing to pay 9% of the expected
value of the lottery to delegate.

To assess the robustness of our findings, we use information on choice
consistency at the individual level. First, 49% of our sample shows highly

3 Lotteries are particularly suitable because they allow for incremental adjust-
ment of value, which is essential to closely approximate an individual’s point of
indifference. At the same time, we recognize that lotteries are just one instan-
tiation, and intrinsic preferences for choice autonomy may be highly context
dependent, thereby limiting the immediate generalizability of our setup.
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consistent choice patterns and thus have precisely identified indiffer-
ence points. When conditioning on this subset, the average willingness
to pay for choice autonomy remains similar at 5.6% of the expected
value generated by the decision. Second, utilizing structural assumptions
on utility functions, we can calculate how large any potentially remain-
ing instrumental benefit of choice autonomy is at the individual level.
For highly consistent subjects, this residual is very small, accounting for
less than 1% of the overall utility generated by the lotteries. It also re-
mains small for those individuals who display choice inconsistencies in
step 1. Thus, imprecise measurement of the indifference set cannot ex-
plain the existence of a willingness to pay for choice autonomy in our
setting.*

Having established the existence of intrinsic preferences for auton-
omy in the context of choices over lotteries, we assess their relation to
well-established related constructs in psychology that measure different
aspects of people’s perceptions of their internal control and freedom of
choice (autonomous functioning Deci and Ryan, 2006, locus of control
Rotter, 1966, self-efficacy Schwarzer et al., 1995, desirability of con-
trol Burger and Cooper, 1979, and the World Values Survey question on
perceived freedom and control Inglehart et al., 2014). We find that our
preference measure is unrelated to these constructs, which points to a
fundamental conceptual difference between measures of perceptions of
autonomy and our measure of intrinsic preferences.

To assess robustness, we replicate our experiment in the laboratory
with university students. The data confirm the original results; both the
average willingness to pay and its distribution are quite similar to the on-
line setting. To shed further light on the potential determinants of prefer-
ences for choice autonomy, we conducted a “COIN” treatment, in which
participants could delegate to an objective coin toss instead of a human
delegate. In this treatment, the average willingness to pay remains sig-
nificantly positive but drops by half. 46.7% of participants still exhibit a
positive willingness to pay. This difference suggests that intrinsic prefer-
ences for choice autonomy may be moderated by the identity of the del-
egate, in this case whether it is a human or a machine (random device).

Our motivation is to understand why individuals intrinsically value
retaining choice, based on psychological utility derived from agency
and self- determination. This stands in contrast to the literature on
preferences for randomization and deliberate stochasticity, which is mo-
tivated by the opposite observation: that individuals may not want to
choose directly and instead prefer to randomize between lotteries—a
behavior that Machina (1985) and Cerreia-Vioglio et al. (2019) ratio-
nalize through preferences that are convex over lotteries. A negative
willingness to pay in our experiment could similarly be rationalized
by randomization preferences, when viewing the delegate merely as
a randomization device. Conversely, a preference for choosing oneself
corresponds to an aversion to randomization in this literature, implying
preferences that are concave over lotteries, as also discussed by Machina
(1985) and Cerreia-Vioglio et al. (2019). However, this discussion has
remained purely theoretical, as identifying such “randomization-averse”
behavior requires choices over alternatives between which individuals
are indifferent—an empirical setting that has not existed until now. Our
data allow such identification and, when viewed through the lens of ran-
domization preferences, suggest that aversion to randomization is more
prevalent than preferences for randomization.

Which of these two mechanisms ultimately drives behavior—
preferences for choice autonomy or preferences for randomization—
cannot be resolved by our experiment. Importantly, both mechanisms
can manifest themselves in revealed preferences for (or against) choice

4 At the end of the experiment, we also observe an active choice between the
two lotteries selected for part 2 between which the subjects should have been
indifferent for a subset of our participants. Choice frequencies for lotteries A
and B are not significantly different from 50%, and the choice of lottery B is
not significantly related to attributes of lottery B. We thus cannot reject the null
hypothesis that these participants were indeed indifferent.
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autonomy. Whether one mechanism dominates the other, or whether
they coexist within or across individuals, remains an open question for
future research.

2. Theoretical framework

To motivate our behavioral elicitation method for intrinsic prefer-
ences for choice autonomy, we first provide a general choice theoretic
framework that guides the elicitation tool.

2.1. General setup

We consider an individual who faces a two-stage decision problem
over a set of alternatives x € C. In the first stage, she chooses a decision
mode ¢ € {0, 1}, where ¢ = 1 denotes retaining the choice from C herself,
and ¢ = 0 denotes delegation. Retaining the choice is associated with
paying a price p € R, while delegation is costless (p = 0).

The individual has von Neumann-Morgenstern preferences over
pairs (x, p) under each decision mode, represented by a utility function
V(x,p,c). The decision mode ¢ may affect utility either (i) indirectly
through the realization of x and p, (ii) directly, capturing intrinsic proce-
dural utility stemming from choice autonomy, or (iii) directly through an
interaction of ¢ with x, capturing potential interactions between a cho-
sen alternative and the choice process.® Further, we assume that utility
decreases with the price p°:

aV(x,p,c)

<0 forallxeC,ce{0,1}.
op

If the individual chooses ¢ = 1, she selects an alternative
x*(1) € argmax V(x, p, 1),
xeC
yielding indirect utility
W) =maxV(x,p,1).
xeC

If she chooses ¢ = 0, the alternative is selected by a delegate. Let z(x |
¢ = 0) denote the individual’s subjective belief over which alternative
the delegate will choose, giving utility under delegation’:

W(0) = 2 z(x | ¢ =0)V(x,0,0).

xeC

The optimal first-stage choice is then given by
* W(c).
¢ €arg Cg%g’)%) (c)

To further structure the framework, it is useful to decompose utility
into a purely consequentialist component and a residual term capturing
any direct effect of the decision mode. Let V(x, p) denote a benchmark
utility that depends only on outcomes (x, p). Without loss of generality,
we can write

V(x,p,¢) = V(x,p) + A(x, p,c), @

where A(x, p, ¢) captures all non-consequentialist components of utility.
For normalization, we set A(x, p,0) = 0 for all (x, p), so that V(x, p)

5 Intrinsic utility of this type has been introduced in other domains, such as
warm-glow altruism (Andreoni, 1990).

6 Since p = 0 under delegation, monotonicity in p is behaviorally relevant only
when ¢ = 1.

7 The indirect utility from delegation, W (0), need not be restricted to ex-
pected utility. Formally, delegation induces an Anscombe-Aumann act that maps
states—corresponding to the delegate’s choice behavior—into objective lotteries
over outcomes. The decision maker may evaluate such acts using a preference
functional that violates the Anscombe-Aumann independence axiom, thereby
allowing for ambiguity aversion (e.g., maxmin expected utility or smooth ambi-
guity preferences). W (0) can allow for this potentially more general evaluation
of delegation, which may incorporate ambiguity-related disutility in addition to
expected instrumental payoffs.
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corresponds to utility under delegation. This normalization is without
loss of generality, as only differences in intrinsic utility between deci-
sion modes are behaviorally identified. In particular, A(x, p, 1) should
be interpreted as the intrinsic utility of retaining the choice relative to
delegation. A positive value could thus in principle also reflect a nega-
tive intrinsic utility associated with the decision mode ¢ = 0 rather than
positive intrinsic utility associated with ¢ = 1.

The first-stage decision is governed by the comparison of indirect
utilities
W (1) = max [V(x,p) + A(x,p,1)] and W(0) = Z (x| ¢ =0)V(x,0),

xeC

xeC

where we use the normalization A(x, p,0) = 0.

This representation highlights the general trade-off underlying the
decision problem. Retaining the choice (¢ = 1) yields (i) a potential in-
strumental benefit of choice, defined as the possibility to select the most
preferred alternative according to V(x, p), and (ii) a potential intrinsic
utility component captured by A(x, p, 1). Delegation (¢ = 0), by con-
trast, replaces active choice with a distribution over alternatives given
by z(x | ¢ = 0). Thus, the decision to retain choice autonomy is governed
by both instrumental and non-consequentialist considerations.

To make this distinction precise, we define the instrumental benefit
of choosing oneself as the gain that would arise purely from the abil-
ity to select an alternative according to the consequentialist component
V(x,p):

inst — 7 _ 7
B™ = Teaé( V(x,p)— );Cx(x | e =0)V(x,0).

This object is defined independently of A(x,p,c) and corresponds
to the instrumental value of choice under the purely consequentialist
benchmark.8

For interpretability, we will later consider a reduced-form spec-
ification in which the non-consequentialist component is additively
separable and independent of (x, p), i.e.,

Ax,p, 1) =d.

Under this reduced-form specification, the overall gain from retain-
ing the choice can be interpreted as reflecting both the instrumental
benefit B™' and the intrinsic utility component d.

2.2. Purely consequentialist utility benchmark

We now consider the purely consequentialist benchmark as a special
case of the general framework, obtained by setting

A(x,p,c) =0 forall (x,p,c).

The first-stage choice then depends only on the trade-off between the
gain from selecting x oneself and the cost p associated with it, given
the subjective belief about the delegate’s choice behavior (z(x | ¢ = 0)).
Indirect utilities are then given by W (1) = max, V(x, p) and W(0) =
Yecm(x]c=0) V(x,0).

That is, retention of choice is fully governed by instrumental consid-
erations of choice autonomy, and the general trade-off derived above
reduces to purely instrumental considerations. In particular, the overall
gain from retaining the choice coincides with the instrumental benefit
B! defined in Section 2.1.

Now, suppose the individual faces a choice set C such that she is
indifferent over all alternatives in € at p = 0:

V(x,00=V forallxeC.

8 Note that, when A(x, p, ¢) # 0, the alternative selected under ¢ = 1 may differ
from the maximizer of V(x, p), so that B™' does not, in general, coincide with
the overall utility difference W (1) — W (0). Rather, it isolates the component of
the decision that is driven purely by differences in consequences.
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Then W(0) = V and W (1) = max, s V(x, p). Since all alternatives yield
the same instrumental utility at p = 0, there is no instrumental benefit
from being able to choose among them, i.e., B"' = 0. Given that V (x, p)
decreases in p, pure consequentialism implies indifference between del-
egation and retaining choice autonomy at p = 0, and thus the following
behavioral predictions follow?:

0 if p>0 (delegate),
=41 if p <0 (retain choice),
{0,1} if p=0 (indifference)

3. The preference elicitation tool

Our empirical approach follows the setup presented in the previous
section. To this end, we first deliberately create a choice set € such that
the decision maker is revealed to be indifferent between the alternatives
contained in the set. Second, we elicit the decision maker’s willingness
to pay to choose from C herself.

3.1. Step 1: Eliciting an indifference set

To create a choice set that only contains alternatives between which
the decision maker is revealed indifferent, we made the following design
choices: (i) we use choice alternatives whose value can be easily and
incrementally adjusted, (ii) we create a simple and easy to understand
choice environment to minimize confusion, and (iii) we measure the
degree of choice consistency of participants. These design choices are
consciously made in order to minimize noise in the process as well as to
provide us with usable information about the accuracy with which we
have identified the indifference point, given that such identification is
crucial for the validity of our measurement tool.

The nature of the alternatives is, in principle, irrelevant. However,
because it is important that alternatives can be incrementally adjusted
to best approximate an indifference point, we decided to use lotteries
over monetary payments as alternatives. Each participant goes through
an individual sequence of 10 choice situations in each of which she faces
the simple choice between two lotteries A and B. Lottery A is fixed and
always provides a payoff of 600 points with 25% probability and a payoff
of 1600 points with 75% probability. Lottery B provides a payoff of
600 points with 50% probability and a payoff of X selected from X €
{1890, ...,2840} points with 50% probability. The value X is adjusted
from choice to choice. Probabilities and payments are represented both
in numerical and graphical terms.©

We adjust X from choice to choice using DOSE—Dynamically
Optimized Sequential Experimentation (Wang et al., 2010; Chapman
et al., 2022, 2024), meaning that X is always selected in such a way that
it maximizes the information gain regarding an individual’s indifference
point and choice consistency.!!

Fig. 1 displays three exemplary sequences that help illustrate the pro-
cedure and its advantages. The left panel displays the choice sequence
and the decisions of a perfectly consistent participant. As one can see, the

9 Indifference over all alternatives in C also eliminates ambiguity aversion as
a motive for retaining choice autonomy. When V (x,0) = V for all x € C, all acts
induce identical distributions over utility outcomes. As a result, any preference
functional that satisfies monotonicity over Anscombe-Aumann acts—including
ambiguity-averse models that violate independence—assigns the same value to
all delegation acts. Hence, in the indifference set, ambiguity aversion cannot
generate a strict preference against delegation.

10 A screenshot of the decision screen that participants faced is displayed in
Figure A.17 in the Online Appendix.

11 An exception is choice situations 5 and 10, in which X was chosen via a ran-
dom procedure that ensured substantial difference of the displayed X value from
the values previously seen. We implemented this procedure to break the mono-
tonicity of the choice sequence that would otherwise result for highly consistent
subjects.



J. Freundt, H. Herz and L. Kopp

Round

© @ ~ o o A oW N -
w
Round

© ® N~ o o A oW N -

A
10 B 10

Journal of Public Economics 259 (2026) 105681

Round
P R S
@

A

B 10 B

1900 2000 2100 2200 2300 2400 2500 2600 1900 2000 2100 2200

High Payoff Lottery B

High Payoff Lottery B

2300 2400 2500 2600 1900 2000 2100 2200 2300 2400 2500 2600
High Payoff Lottery B

Fig. 1. Lottery selection and choice patterns of three exemplary participants. The y-axis of each panel displays rounds 1 to 10. The x-axis indicates the value X of
lottery B that was presented in the respective round. Each subject’s choice of lotteries A vs. B is shown for each round. Vertical red lines represent the identified
indifference lottery. Gray areas illustrate the range outside of which a subject behaved in a perfectly consistent manner. (For interpretation of the references to colour

in this figure legend, the reader is referred to the web version of this article.)

DOSE algorithm primarily learns about the indifference point in rounds
1-4, significantly narrowing in on the potential point of indifference.
In round 6 the algorithm prioritizes information about the consistency
of the subject, by presenting a lottery in which the participant must
choose B if she is indeed consistent. The algorithm then proceeds in fur-
ther narrowing down the indifference point with additional checks on
consistency. At the end, the indifference point (indicated by the red line)
can be identified within a 10 point range, the smallest unit used in our
experimental setup, and the smallest unit expressible in monetary terms,
equivalent to less than £0.01.

The middle and right hand panels are illustrative to see how the algo-
rithm enables us to uncover inconsistencies in the choice patterns. The
participant in the middle panel makes an inconsistent choice in round
8, while the participant displayed in the right panel makes an inconsis-
tent choice in round 7. As a consequence, DOSE updates its estimate of
choice consistency and uses the subsequent rounds to reassess its esti-
mate of the indifference point. The gray areas illustrate the range outside
of which a subject behaved in a perfectly consistent manner. Identifying
and quantifying such inconsistencies constitutes a valuable feature and
significant advancement of our elicitation tool over existing elicitation
procedures, because it enables us to control for them in the analysis.

The application of DOSE requires structural assumptions that gov-
ern the lottery selection in the background. These assumptions are used
solely to implement DOSE in step 1 and do not restrict the general theo-
retical framework. As the left panel of Fig. 1 makes clear, these structural
assumptions also have no impact on the identified indifference point for
consistent subjects. They simply govern the sequence of lotteries B that
is presented to the subject.!? In terms of our theoretical framework, al-
ternatives x € C are instantiated as lotteries over monetary payoffs.
We denote expected utility by U,(-), derived from a Bernoulli utility
function over monetary values u;(-). To operationalize the purely con-
sequentialist benchmark in step 1, we can then assume that V(x, p) is
represented by expected utility over monetary outcomes. Since p = 0
throughout step 1, utility reduces to U;(x). Structurally, we assume that
an individual’s Bernoulli utility function is CRRA, given by

1=r;
w;(w) = 1“

(2)
-

where w is the payoff in points and r; is the individual’s risk aversion pa-
rameter. Further, we assume that individual choice behavior is governed
by the following probabilistic function

1

PrA)= — —
A= T ey

3)

12 In Online Appendix A.1.3, we re-run our estimation of the implied indif-
ference point based on each participant’s actual choice data using alternative
structural assumptions and show that differences are minimal.

where Pr;(A) is the probability of choosing lottery A, and y; specifies
individual i’s degree of stochastic response in choice. The key individ-
ual parameter estimates that we want to obtain are 7, and j;. To this
end, we define a discrete parameter space for r and u. The parame-
ter space for r is determined by the set of payoffs X of lottery B and
contains 96 values given by R € {-1.2,...,12}.13 u can take on the
13 different values given in M € {I1,10,...,120}, ranging from high
randomness in choice to very high consistency in choice.!* Finally, the
function f(r,u) : R X M — [0, 1] assigns a probability to each param-
eter combination (r, 4), and we assume as a prior that the probability
distribution over (r, u) is uniform. After each choice situation ¢, the joint
distribution f(r, u) is then updated based on individual i’s choice using
Bayes’ Rule, and based on the posterior distribution, DOSE selects the
value X for the next choice situation such that the information gain is
maximized.

At the end of step 1, the estimates #; and 4; are determined based on
the posterior joint distribution over r and . We can then construct the
indifference lottery B; that pays a high payoff X; (rounded to the nearest
multiple of 10, which is the smallest point unit used in our experiment),
such that individual i is expected to be just indifferent between lotter-
ies A and B,, thus providing us with a binary indifference choice set
C,. Further details about the exact procedures, parameterization, and
estimation of # and /i are provided in Online Appendix A.1.

3.2. Step 2: Eliciting the willingness to pay for choice

In step 2, participants are then presented with choice set C, told that
either A or B will determine their payoff, and that the choice from C is
either made by the participant herself, or by another participant.!® The
two lotteries and the choice between them are represented in exactly
the same choice framework as in step 1, simply using B as lottery B.
Subjects thus evaluate the two lotteries in exactly the same decision

13 The 96 values contained in the vector R are determined based on the
identifiable parameters of r given the set of lotteries B defined by X above.

14 Note that y is simply a scaling parameter for differences in expected util-
ity (see Eq. (3)). Thus, the values of y have to be interpreted in connection
with the values of the utility function defined in Eq. (2), and cannot be inter-
preted in isolation. The value of 0, which implies completely random choice,
has been excluded as otherwise DOSE would excessively try to learn whether
or not participants’ choices are fully random, which hinders learning about the
risk parameter given the limited number of choices that we can elicit.

15 Participants were told that another study participant would choose a lottery
on their behalf and receive a fixed base payment. They were informed that the
fixed payment is independent of whether the participant delegates and indepen-
dent of the lottery choices the other participant makes. The other participant
made lottery choices for all possible choice situations that may occur in step 2.
The data were collected prior to the main experiment in order to guarantee a
smooth experience without delay due to matching.
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frame in which indifference was elicited, in order to avoid any framing
effects affecting the preference over the lotteries.

The key purpose of step 2 is to obtain an estimate of the willing-
ness to pay to choose oneself in this setting. To this end, participants are
again faced with a sequence of 10 choice situations, in each of which
they must choose between choosing themselves (phrased “I choose”) and
paying a price p, or delegating the choice to an anonymous study partic-
ipant (phrased “I delegate”).1® The price p can take on values defined in
P € {-600,-590,...,-10, 10,20, ...,600}, it varies from situation to situ-
ation, and it can either be positive or negative.!” Implementing DOSE for
step 2 of our elicitation method again requires putting structural assump-
tions on V (x, p, ¢). These structural assumptions are primarily chosen for
tractability and computational ease, rather than based on prior beliefs
about true structural form. Specifically, we assume that a participant’s
utility function V (x, p, ¢) is additively separable in x, p and ¢, and can
thus be characterized as follows:

Vi(x,p,c) = {Ui(A) +d, - p,
U;(A),

if participant chooses herself (¢ = 1) @

if participant delegates choice (¢ = 0)

where U;(A) is the expected instrumental utility derived from lottery
A as defined before (note that U,(A) = U,(B;) when A ~ B,), d, cap-
tures the difference in intrinsic utility of the participant (as introduced
in Section 2.1), and p is the (positive or negative) price she has to
pay. Given this utility specification, note that the utility associated with
the monetary payoffs of the lottery drops out of the delegation trade-
off, and the price p at which an individual is just indifferent between
choosing oneself and delegating is exactly equal to d;.'® The goal is
then to estimate d;, and we again apply a DOSE procedure, assuming
a probabilistic choice function with consistency parameter y to maxi-
mize the information gain about d and y from choice situation to choice
situation.!®

Estimates of d; and 7, are then again obtained from the individual
posterior distributions over d and y. Further details about the exact pro-
cedures, parameterization, and estimation are given in Online Appendix
Al

3.3. Implementation and procedures

We conducted two surveys on the platform Prolific Academic
(www.prolific.co) in June 2021 and January 2022. Each survey con-
sists of three parts, the two behavioral tasks described in Section 3 and
a subsequent questionnaire. Subjects complete part 1 (=step 1) and part
2 (=step 2) as described above. The lotteries are explained in detail
before the beginning of part 1 (for illustrations, see Figures A.11 and
A.13 in the Online Appendix). For each of parts 1 and 2, one of the
10 choice situations is randomly selected to determine an individual’s

16 The experimental interface that participants faced in step 2 is shown in
Figure A.27 in the Online Appendix.

17 Negative prices were framed as “bonuses” that the participant receives if
they choose themselves. p = 0 was excluded because we expected a significant
fraction of participants to have a true willingness to pay of 0, and forcing a
choice at 0 (which would reflect a forced tie breaker) would bias our estimate
in the positive or negative domain.

18 We have chosen the additively separable utility specification because of this
virtue: If U,() would not drop out, the DOSE procedure for step 2 would become
path dependent on outcomes in step 1, which would significantly increase com-
putational complexity (instead of 1024 potential choice paths in step 1 and step
2 each, the experiment would have consisted of 1024*1024 choice paths, with
path dependencies between step 1 and step 2).

19 In Online Appendix A.1.4, we re-run our estimation of the implied willing-
ness to pay based on each participant’s actual choice data using alternative
structural assumptions on the utility function. We can show that differences
are minimal and estimates are very highly correlated. A discussion of possible
micro-foundations of a preference for choice autonomy is provided in Section 6.
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payment. Feedback on lottery outcomes and payoffs is only given at the
very end of the study. The instructions for the behavioral task, includ-
ing the consent form, can be found in Online Appendix A.3, and the
questionnaire is shown in Online Appendix A.4. The questionnaire for
the June wave consists of ten blocks of questions that were presented to
the participants in random order. We include several scales measuring
preferences for and perceptions of autonomy that have been widely used
in psychology (locus of control (Rotter, 1966), autonomous functioning
(Deci and Ryan, 1985), generalized self-efficacy (Schwarzer et al., 1995)
and desirability of control (Burger and Cooper, 1979)) together with
several questions capturing personal characteristics, related preferences
and socio-demographic information.

Implementation in June 2021. The data were collected between
June 15th and June 21st 2021 in batches of 200 participants start-
ing at different times of the day. Participants completed the behavioral
experiment and could then enter the questionnaire within 24 hours
(retention rate of 89.9%). The study was open to anyone,?° but partici-
pants were predominantly Europeans.?! On average, participants earned
£7.09 (consisting of a base payment of £2, an average variable bonus
of £2.09, and a payment of £3 for completing the questionnaire) and
spent 15.55min on the behavioral experiment and 28.92min on the
questionnaire.

Implementation in January 2022. The implementation and proce-
dures in January 2022 were similar to June 2021. The replication study
was run between January 6 and 12, 2022 on Prolific Academic.??> We
excluded subjects who participated in the previous study and, in addi-
tion, we took advantage of the option to restrict participation to subjects
with a Prolific Score of at least 99/100, meaning that they behaved in
a reliable way in previous studies. The complete study took on aver-
age 20.66min and the base payment for participation was £3.5 plus an
average variable payment of £2.12.

Sample composition. We recruited 998 participants in June 2021
and 794 participants in January 2022. Control questions make sure that
participants understand the instructions in the behavioral task and in ad-
dition there are several clearly marked attention checks throughout the
questionnaire. A participant is excluded from the survey if they fail a set
of control questions or the attention checks a third time. The final dataset
thus consists of participants who successfully completed the whole study
and passed the control questions and attention checks within the allowed
number of trials.

From this dataset, we exclude participants who chose lottery A in
the choice situation with the highest value of X in their individual se-
quence, or lottery B in the choice situation with the lowest value of X in
their individual sequence. These are individuals who either never switch
between lotteries in part 1, and are thus categorized as extremely risk
averse/risk loving—and as highly consistent—in our data, or individu-
als who switch at least once but are inconsistent and display extreme
risk aversion / risk lovingness at the boundary of the parameter space.
There are different explanations for such choices: subjects might not pay

20 Data was collected during the UEFA EURO 2020. Because of the emotions
triggered by this event, we excluded nationalities whose teams had a game on
the same day.

21 Nationalities: Greece (5.4%), Italy (6.2%), Mexico (5.7%), Poland (11.2%),
Portugal (14.0%), South Africa (9.8%), United Kingdom (13.4%), the remaining
nationalities were represented with less than 5% of the sample.

22 The behavioral task and the (shorter) questionnaire were now run as one
study. In addition, the study was run together with another parallel one that
addresses different research questions. For this study, we balanced the national-
ities that we recruited in the following way: 30-40% Continental Europe, 25%
US, 25%, 5-10% South Africa, and 5-10% Mexico. Given these restrictions, we
recruited participants with the following nationalities (plus several others with
less than 5% of participants in our sample): Italy (7.2%), Mexico (6.4%), Poland
(9.9%), Portugal (10.1%), South Africa (6.6%), United Kingdom (23.9%), United
States (23.8%).
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Fig. 2. Left panel: Cumulative distribution of §. Right panel: Scatterplot of § conditional on the estimated consistency parameter j.

attention and just click the same button, they might have extreme risk
preferences, or they might use a simple heuristic for making the choices
between lotteries. While we cannot distinguish these possibilities, the
key reason for excluding them is that we cannot identify an indifference
set for these participants, and therefore the elicitation of the willingness
to pay in part 2 does not work accurately (370 observations). This leaves
us with a dataset with 1422 observations.?

4. Elicitation of indifference in step 1

We begin our analysis by assessing the validity of our identifying
assumption: the identification of indifference in step 1 of our elicitation
procedure.

We start by quantifying the extent of imprecision in the estimated X
by determining the range p = [X, X1, where X is the lowest value of X
such that an individual consistently chooses lottery A whenever X < X,
and equivalently, X is the highest value of X such that an individual con-
sistently chooses lottery B whenever X > X. Thus, p identifies the range
of potential values X outside of which an individual behaves perfectly
consistent, and thus a conservative range for the potential true indiffer-
ence point. The shaded areas in Fig. 1 display p for each of the three
exemplary choice patterns. It can be seen that p is very small when an
individual is consistent, but increases when choice inconsistencies occur.

We can then calculate the average distance between the determined
indifference value X and the values X € p.2% This average distance is
then given by

Y A

X-X

o [Ty ®
x X-X

Note that the smallest value of 6 in our setting for a perfectly consis-
tent participant is 5, as the smallest unit of variation in X is 10 points.2>
For the participant in the left panel of Fig. 1,  is 5 points, it is 20 points
for the participant in the middle, and 58 points for the participant on
the right.

23 Although identification of indifference is very unlikely, our elicitation al-
gorithm still assigns a value B, based on the posterior distribution of f(r, )
to a participant, even if the choice sequence converged to the boundaries of
the parameter space (the assigned B will then also be close to the boundary
of the pre-defined parameter space). For completeness, we reproduce our main
analyses using the full sample of 1792 subjects in Online Appendix A.2.3.

24 Under the assumption that any point on p is equally likely to be the true in-
difference point, § would be the expected deviation between B; and the true
point of indifference. Note that this is a conservative assumption that likely
overestimates the expected deviation, as the selected X is based on 7, which
is calculated using the posterior probability distribution over r conditional on
the actual choice pattern, which is often much less dispersed than a uniform
distribution over p.

25 To give some context, a variation of 5 points in the high value of the A lottery
is equivalent to a 0.28% variation in the expected value of the lottery.

The left panel of Fig. 2 shows the cumulative distribution of § in
our data. The average distance is equal to its smallest possible value for
22 percent, and is below or equal to 10 for 36 percent of the sample.
The median average distance is equal to 25 points, and 75 percent of
the sample have an average distance below or equal to 50 points. Thus,
we are able to identify relatively tight ranges of potential indifference
points for a large majority of our subjects.

As explained, an advantage of DOSE is that it also directly provides
us with a, 4. The right panel in Fig. 2 shows how f, the structurally
estimated individual choice consistency parameter, relates to é. It can
be seen that for subjects with relatively high degrees of consistency, &
is small. For subjects with the highest consistency score of g = 120,
who constitute 49 percent of our sample, the average 6 is equal to 13.26
However, even if 4 < 120, expected deviations remain relatively small
as long as subjects do not become too inconsistent. The 28 percent of
participants with 4 between 40 and 110 on average have a 6 of 36. It
is only when /i becomes very small that the precision of the identified
point of indifference substantially decreases. In particular, those with
/i equal to 1 display substantial distance, implying that the indifference
point is very imprecisely estimated.?” Again, to give an intuition of these
values, the participant with the choice pattern in the left panel of Fig. 1
had a g = 120, the participant in the middle had 4 = 80, and the one on
the right had 4 = 10. Overall, the data reveal that our procedure in step
1 succeeded in identifying points of indifference with substantial preci-
sion, and it also succeeded in identifying those participants for whom
we cannot ensure that an indifference set was identified with sufficient
confidence.

To facilitate this discussion in the remainder of the paper, we will use
the structural estimate £ as the individual indicator of choice consistency
and define the following subgroups based on the insights we gained in
this subsection:

Definition 1. A subject is described as highly inconsistent if 4 = 1, as
inconsistent if 1 < 4 < 40, as moderately consistent if 40 < 4 < 120, and
as highly consistent if 4 = 120.

4.3% of subjects are thus classified as highly inconsistent, 18.5% as
inconsistent, 28.27% are moderately consistent and 49% of subjects are
highly consistent.

26 The distribution of the estimated consistency parameters in the June and
January samples for both tasks is displayed in Figure A.2 in the Online Appendix.
In the elicitation of the willingness to pay in part 2, 61% of subjects are
assigned the highest possible estimated consistency parameter given our param-
eterization, 7 = 15. 8.4% of subjects are assigned the lowest possible value,
7= 1

27 The heterogeneity in choice consistency partly reflects differences in socio-
economic backgrounds. Male participants and participants with a higher educa-
tion level exhibit somewhat higher consistency scores, especially in part 1 (see
Table A.3 in Online Appendix A.2).
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Fig. 3. Distribution of the willingness to pay in points (June 2021 and January 2022. LHS: all subjects, N = 1422, RHS: only highly consistent subjects, N = 696).

Another potential concern is whether the observed willingness to pay
for choice autonomy could be driven by preference incompleteness (such
as preferences for flexibility (Kreps, 1979; Dekel et al., 2001), or pref-
erence adjustment between steps 1 and 2 of our elicitation procedure
(even though the experimental design minimizes the scope for prefer-
ence adjustment by keeping the decision frame identical across steps and
varying only a single lottery attribute). Two arguments speak against this
concern in our setup. First, participants had no time constraints in con-
templating their decision. They could have thus waited for free during
the delegation stage in case they were indecisive, instead of paying to
retain the choice in order to gain time. Second, among the 743 partic-
ipants who retained the choice in step 2 and therefore had to actively
choose between lotteries A and B, lottery A was chosen in 49.3% of cases
and B in 50.7% of cases, frequencies that are not statistically different
from 50% (p = 0.69). More importantly, if subjects were not truly indif-
ferent, a plausible hypothesis is that participants would systematically
favor B when payoff X is higher (whereas no such pattern should be
observable if a higher X correctly reflects differences in risk attitudes).
In a probit regression of choosing B on X, the estimated coefficient is
essentially zero (8 = 0.00000321, p = 0.99), and this result also holds
when conditioning on participants with a positive willingness to pay in
step 2 only. These data thus do not reject the hypothesis that individuals
were indeed indifferent over alternatives in C.

5. Results
5.1. Willingness to pay for choice autonomy

The data from our preference elicitation task reveal that individuals
on average have a positive willingness to pay for choice autonomy.

Result 1.

a) The average and median willingness to pay for autonomous
choices in our decision task are significantly positive.

b) The average willingness to pay for choice autonomy amounts to
5% of the total expected value from the choices individuals faced.

c) There is substantial heterogeneity in the willingness to pay for
autonomous choices: While the majority of subjects (53.8%) dis-
play a positive willingness to pay, it is negative for more than one
fourth of subjects (27.1%), and equal to zero for 19.1%.

d) The average willingness to pay for choice autonomy of those who
exhibit a positive willingness to pay amounts to 14% of the total
expected value from the choices individuals faced. The average
willingness to pay for delegation for those who exhibit a negative
willingness to pay amounts to 9% of the expected value from the
choices.

Support for Result 1(a) is provided in Fig. 3, which shows the distri-
bution of the willingness to pay for all individuals on the left panel, and

for the 49% of highly consistent subjects on the right panel. In the whole
sample, the average willingness to pay amounts to 67 points, which is
significantly different from 0 (t-test: p < 0.001, N= 1422). The median
willingness to pay is 12 points (Wilcoxon sign-rank test (in the follow-
ing WSR): p < 0.001, N= 1422). When conditioning on being highly
consistent in part 1, the average willingness to pay amounts to 76 points
and the median remains at 12 points (t-test, WSR: p < 0.001, N= 696).28

To support Result 1(b), we calculate how much individuals are
willing to give up for choice autonomy in terms of the value of the un-
derlying decision at hand. Expressed in expected value, we find that the
willingness to pay for choice autonomy on average amounts to 5% of
the expected value of lottery A (5.6% for the highly consistent, 4.9% for
those with a very small § < 10).

Result 1c) states that there is substantial heterogeneity in the mea-
sured preferences. 53.8% of individuals have a strictly positive willing-
ness to pay, 19.1% have a willingness to pay of zero, and for 27.1%,
the willingness to pay is strictly negative. This implies that preferences
over autonomous choices can take a positive or a negative value, the
latter expressing an aversion to choosing for oneself. The distribution
again looks fairly similar when conditioning on the subsample of highly
consistent participants (54.74%, 23.4%, and 21.8%).

In Result 1(a), positive and negative willingness to pay is averaged,
netting out expressed preferences for and against choice autonomy, even
though these quite likely constitute succinct preference types. Another
way of looking at the data is that both express a positive willingness
to pay for a specific decision mode. Conditional on expressing a pos-
itive willingness to pay (indicating preferences for choice autonomy),
the average willingness to pay to retain choice amounts to 184 points
(N= 765, SD=161, median=136 points), or 14% of the expected value of
the choice they faced. Conditional on expressing a negative willingness
to pay (indicating preferences against choice autonomy), the average
willingness to pay to delegate amounts to 119 points (N= 386, SD=117,
median=66 points), which constitutes a share of 9% of the expected
value of the choice (Result 1d)).

Finally, it is noteworthy that some individuals indicate either a very
high or very low willingness to pay for autonomy (see Fig. 3), and one
might be worried that these values do not reflect the true preferences.
Our results are robust to excluding participants who indicate an ex-
tremely high or extremely low willingness to pay (i.e., those who always
accepted or always rejected an offer in part 2 and thus exhibit a WTP
at one of the corners of the range that we can estimate). The average
WTP remains positive without these observations and it amounts to 57.9
points, which is still significantly different from 0 (¢-test: p < 0.001, WSR:
p < 0.001, N=1387).2°

28 Similarly, the average willingness to pay of the 36% who exhibit a very small
average distance of § < 10 is 66 points (t-test, WSR: p < 0.001, N= 502).

2% 30 subjects were willing to pay every price offered to them. 5 subjects were
willing to delegate for every bonus offered to them. To ensure that our results
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To explore heterogeneity in intrinsic preferences for choice auton-
omy and provide a first assessment of potential antecedents, Table A.5 in
Online Appendix A.2 shows correlations with socio-demographic char-
acteristics and personal attitudes, and shows that gender is significantly
associated with preferences for choice autonomy. Male participants on
average exhibit a higher willingness to pay for choice autonomy. All
other socio-demographics and other characteristics are of limited ex-
planatory power. In particular, reported trust in others (see Online
Appendix A.4 for exact questions) is not related to the willingness to
pay, which supports our previous conclusion that we successfully ex-
cluded instrumental benefits of choice (i.e., utility gains from selecting
the better option).

Only a person’s reported willingness to take more risks is correlated
with willingness to pay: the more willing to take risks, the higher the
willingness to pay. This suggests that an intrinsic preference for auton-
omy and a willingness to take more risks may be related characteristics
(see also Dean and Ortoleva (2019) for a discussion of related behavioral
characteristics).30

To assess whether our results are influenced by the online environ-
ment in which the study was conducted, we replicated the main results in
May 2022 in a lab experiment at the University of Fribourg, Switzerland.
We recruited 152 participants for a total of 13 sessions. In each session,
one participant was randomly selected to be the person to whom all
other participants could choose to delegate their choice. Consequently,
139 subjects were decision makers in part 2 of the experiment, 122 of
whom passed the exclusion criteria outlined in Section 3.3.3! Stakes in
the lab setting were significantly higher, although the framing of the
experiment in terms of points remained the same.32

In the lab sample, the average willingness to pay to choose oneself
is 43.3 points (the median willingness to pay is zero), which is again
significantly different from 0 (t-test, WSR: p < 0.001, N=123). Overall,
31.7% of the students display a willingness to pay of zero, 22.8% have
a negative willingness to pay and 45.5% a positive willingness to pay.
Those with a positive willingness to pay have an average of 140 points
(median=120), while the average value for those with a negative will-
ingness to pay amounts to 89 points (median=62).3> The average and
the median values in terms of points are thus somewhat smaller in
magnitude compared to the online sample, and we observe fewer partici-
pants with a positive willingness to pay and more participants with zero
willingness to pay for choice autonomy. Overall, the results from the
in-person lab experiment confirm the results obtained from the Prolific
sample (the differences in mean and median willingness to pay are not

are not driven by inconsistent subjects, we also replicate all results excluding
subjects with 4 < 40 in Online Appendix A.2.2.

30 Note that, if anything, delegation increases outcome risk. Thus, this obser-
vation is inconsistent with any interpretation related to instrumental value—if
instrumental value would drive this correlation, a person should be less willing
to delegate if she is risk averse. While one might worry that this correlation con-
tains some experimental confound since we elicit the individual’s willingness to
pay via choices between lotteries, note that columns (3-6) show that the correla-
tion is equally strong between our measure of risk taking and independent survey
measures of a preference for or perception of free choice: we observe a signifi-
cant positive correlation with the World Value Survey question on freedom and
control (Inglehart et al., 2014) and with the Desirability of Control Index (Burger
and Cooper, 1979). The correlation is mostly—but not perfectly—robust to the
inclusion of control variables and to the estimation method, see Table A.7 in the
Online Appendix.

31 Subjects were university students. The person to whom decisions were dele-
gated participated normally in step 1, and received a fixed payment of CHF 10
for part 2. The experimental design and presentation was otherwise identical to
the studies on Prolific. The payoffs were adapted to commonly paid salaries for
student jobs in Switzerland (CHF 24.25 on average, including a CHF 10 show-up
fee).

32 Higher stakes were achieved through a higher exchange rate in the labora-
tory, where 1000 points were worth CHF 5.

33 In USD, these amount to 0.91 USD and 0.6 USD, respectively.
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significant, t-test/MWU with p>0.1), suggesting that the results are not
an artifact of the online environment on Prolific, or the relatively small
stakes involved in a large scale online experiment.

5.2. Choice inconsistency and instrumental value

Our analysis in Section 5.1 shows that participants on average have
a positive willingness to pay to retain choice autonomy, and reveals
that this result holds for subjects with precisely identified indifference
sets. In this subsection, we further explore the relationship between our
preference measure and the precision with which the indifference set is
identified.3*

Result 2. The expected instrumental benefit of choice is negligible ex-
cept for highly inconsistent subjects. For all subjects, we observe that the
instrumental benefit of choice due to imprecise measurement of the in-
difference set cannot explain the measured willingness to pay for choice
autonomy.

The analyses leading to Result 2 are displayed in Fig. 4. The top left
panel of Fig. 4 displays the average willingness to pay to retain choice
autonomy for the four consistency classes defined in Section 4. It can be
seen that the average willingness to pay is significantly positive for all
four categories. Consistent with the notion that instrumental value dif-
ferences between A and B may exist when C is estimated less precisely,
and thus retaining choice autonomy may generate instrumental bene-
fits of choice, we do observe a decrease in the willingness to pay when
moving from inconsistent to consistent participants, although the over-
all trend is not very strong and not statistically significant. However,
perhaps surprisingly, the average willingness to pay is lowest for the
subgroup with 40 < 4 < 120. Indeed, the willingness to pay of this
subgroup is (weakly) significantly smaller than the willingness to pay
of the highly inconsistent subgroup (t-test: p = 0.059) and significantly
smaller than the willingness to pay of the highly consistent subgroup
(t-test: p = 0.006). The difference to the inconsistent subgroup is not
statistically significant.

Furthermore, the distribution of the willingness to pay between the
consistent and highly consistent subgroups differs significantly. Among
the highly consistent subjects, 22% display a negative willingness to
pay, 23% a willingness to pay of zero, and 55% a positive willing-
ness to pay. In contrast, the willingness to pay is negative for 34% of
the moderately consistent subjects, zero for 15%, and positive for 51%.
These distributional differences are statistically significant (p < 0.001,
Kolmogorov-Smirnov test, N=402+696).

To further deepen our understanding of the potential relevance of in-
consistent choice on the measured willingness to pay, we next consider
whether instrumental benefits from choice might explain the observed
willingness to pay for choice autonomy in step 2 of our elicitation pro-
cess. To this end, we utilize the CRRA utility specification introduced
in Section 3. In particular, we use the posterior probability distribution
f(r|f) (see Section 3.1 and Online Appendix A.1 for details) to estimate
the expected instrumental benefit of retaining choice autonomy, which is
given by the difference in instrumental value between options A and
B, given the risk preference parameter r. If a participant is presented
with an indifference lottery B; based on #, but the true risk preference
parameter is 7, the instrumental benefit of choice is given by:

Instrumental Benefit of Choice: B, ;.. = |U(A|F;) — U(B;(#)|F)I.

where U(A|F;) is the expected instrumental utility of the fixed lottery
A, and U(E[(?i)lii) is the expected instrumental utility of the lottery B:-

34 We also measure choice consistency in part 2. The distribution of the modal
consistency parameters in both parts is shown in Figure A.2 in the Online
Appendix. Choice consistency is higher in part 2 with 62% highly consistent
subjects. Additionally, 68% of those who are highly consistent in part 1 are also
highly consistent in the second part. The correlation of both consistency scores
is highly significant but rather moderate with a correlation coefficient of.12.
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Fig. 4. Top left panel: relationship between the estimated mean willingness to pay and the estimated consistency parameter /. Bottom left panel: relationship between
the expected average intrinsic value of choice autonomy (see Online Appendix A.1.5 for details on the calculation), expressed in percent of the expected utility of the
underlying lottery A, and the estimated choice consistency parameter /. Panel 3: relationship between the expected instrumental benefit from choice, expressed in
percent of the expected utility of the underlying lottery A (calculated as explained in Eq. (6)), and the estimated choice consistency parameter f.

that is chosen based on the estimated risk preference parameter #;, given
the true risk preference parameter ;. Thus, for each participant, we can
calculate the expected instrumental benefit of choice given B,(#,) and
given f(r|j;):

EByree) = / FEARIUALR = UGB Gl dr ©)
R

The bottom right panel of Fig. 4 displays the relationship between the
expected instrumental benefit of choice and the estimated consistency
parameter j;, expressed as a percentage of the utility obtained from lot-
tery A (assuming that 7, = 7;). We see that the expected instrumental
benefit of choice is substantial when subjects are highly inconsistent,
but decreases as consistency increases. The mean expected instrumental
benefit of choice drops to 1 percent of U(A|7;) once subjects are at least
moderately consistent (2; > 40); see bottom right panel of Fig. 4. The
bottom left panel of Fig. 4, in contrast, shows the average estimated in-
trinsic value of choice autonomy for all levels of j;, also expressed as a
percentage of U(A|F;).3°

The difference between the measured intrinsic value of choice au-
tonomy and the calculated expected instrumental benefit of choice is
significantly different from zero using a t-test, both overall (p < 0.01)
and for each of the ;i categories shown in Fig. 4 (p = 0.026 for g; = 1,
p < 0.001 for 4; > 1). Thus, an instrumental benefit of choice due to im-
precise measurement of the point of indifference in step 1 cannot explain
the measured willingness to pay for choice autonomy in our experiment.

35 Calculating the intrinsic value of choice autonomy as a percentage of the in-

strumental utility of lottery A requires structural assumptions on V (x, p, ¢). Here,
we maintain the assumption used in the implementation of DOSE in step 2 that
the intrinsic value of choice autonomy is additively separable from the instru-
mental utility, but, diverging from the previous structural implementation, now
assume that p is integrated with the lottery outcomes and evaluated using CRRA
utility. If p remained additively separable, U(A) would drop out of the utility
comparison between ¢ = 1 and ¢ = 0, implying that any percentage measure
relating the intrinsic value of choice autonomy to U(A) would be ill-defined.
Details on the exact calculations and structural assumptions are provided in
Online Appendix A.1.5.
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Combining the insights from all panels of Fig. 4 as well as our anal-
yses in Section 4 suggests that it is only for highly inconsistent subjects
that we find a possibly substantially inflated willingness to pay because
of a substantial instrumental benefit of choice. However, for subjects
with moderate to high levels of consistency (4; > 30) inconsistencies are
fairly small and any remaining instrumental benefit of choice does not
seem to play a major role in determining the individual willingness to

pay.
5.3. Delegating to a coin toss

In order to better understand the potential determinants of the ob-
served behavioral preference for choice autonomy in our decision task,
we conducted a control experiment in which participants had the possi-
bility to delegate the choice between the two lotteries to a coin toss that
chooses either option with 50% probability in step 2 of the elicitation
procedure (treatment COIN). All other procedures and design features
remained identical to the previously described experiment (treatment
HUMAN).

Whether or not delegating to a coin constitutes a loss of choice au-
tonomy remains an open question, and probably depends on individual
perception. On the one hand, one argument is that the decision maker
fully retains choice autonomy even in case of delegation because delega-
tion simply constitutes the deliberate choice of an objective compound
lottery over the two individual lotteries, expressing the deliberate pref-
erence over lotteries of the decision maker. On the other hand, it remains
conceivable that delegation continues to constitute a loss of choice au-
tonomy also in the COIN treatment, as the decision maker forgoes the
possibility to choose a specific alternative and thus loses agency in
determining her outcomes.3¢

We collected data from 246 subjects on August 22, 2023 on the plat-
form Prolific.co.3” Applying the same exclusion restrictions as before,

36 In principle, there is no a priori reason to believe that individuals couldn’t
even be more averse when delegating to an automated draw (which they may
perceive as a “machine”) than when delegating to a human decision maker.

37 US Americans were not allowed to enter the study because we collected data
with only US American subjects for another (large) experiment at the same time.
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Fig. 5. Left Panel: Average willingness to pay in points by treatment, N=1422 (human) and N=195 (coin). Right Panel: Cumulative distribution of the willingness to

pay by treatment.

we are left with 195 observations. We find that the willingness to pay in
COIN is also positive: The mean value is 32.75 (std. dev.=168.66), which
is still significantly larger than zero (t-test, WSR: p < 0.01, N= 195), but
half the magnitude than in HUMAN. This difference is statistically signif-
icant (two-sample ttest p=0.018, MWU: p=0.032). Among the 97 highly
consistent subjects, the mean willingness to pay is 14.82 points, which
is no longer significantly larger than zero. The individual heterogeneity
shows a similar pattern: The willingness to pay is positive for 46.67%,
zero for 22.05%, and negative for 31.28%. Thus, the share of subjects
with a positive willingness to pay is somewhat smaller compared to the
HUMAN treatment. The mean willingness to pay conditional on a posi-
tive willingness to pay amounts to 152.49 points (median=105.82) and
to 122.78 points (median=60.57) conditional on a negative willingness
to pay.

Fig. 5 contrasts the findings from the COIN and HUMAN treatments.
The left panel shows that the average willingness to pay in COIN is in-
deed significantly smaller (t-test: p = 0.02; MWU: p = 0.03). Restricting
the sample to those who are at least moderately consistent or highly
consistent confirms these results. The right hand panel shows the distri-
bution of the willingness to pay to retain choice autonomy across the two
experiments. It appears that there is a shift particularly the willingness to
pay towards smaller values in in the positive domain, although distribu-
tional differences are only marginally significant (Kolmogorov-Smirnov
Test: p = 0.09). Again, restricting the sample to those participants who
are moderately or highly consistent confirms these results (p = 0.08 and
p = 0.07, respectively).

Result 3. When subjects can delegate to an objective random draw, the
mean willingness to pay to choose oneself is significantly positive, but
significantly smaller compared to the situation in which subjects can
delegate to another human decision maker (33 compared to 67 points).

The results of the COIN treatment reveal that the displayed pref-
erence to retain choice autonomy becomes significantly weaker when
choice is delegated to an objective coin toss rather than a human deci-
sion maker. It thus appears that the existence of a human decision maker,
or more generally the identity of the delegate, is a fundamental determi-
nant of the value of choice autonomy. While it is not obvious whether
(all) individuals perceive delegation to an objective coin toss as a loss of
choice autonomy, the fact that we still observe a significantly positive
willingness to pay suggests that there is substantial heterogeneity in this
perception.

Except for this restriction and an approval rate of at least 99/100, there were no
additional pre-screening criteria. The average payoff was £4.15, including a £2
base payment. The median duration was 18min.
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5.4. Related psychological constructs

How does our measured preference relate to established concepts in
psychology? Our questionnaire includes measurements of locus of con-
trol (LOGC, Rotter (1966)), autonomous functioning (IA, Deci and Ryan
(1985)), generalized self-efficacy (GSE, Schwarzer et al. (1995)) and
desirability of control (DC, Burger and Cooper (1979)), as well as the
World Value Survey question measuring a person’s perceived freedom
and control (Inglehart et al., 2014).38

These measures are among the most widely-used and highly estab-
lished measures for autonomy and control in the psychology literature.
Because of their wide and frequent use, we consider it important to ex-
plore how our novel measure relates to them. Our measure of an intrinsic
value of choice autonomy singles out and identifies one psychological
phenomenon that is closely related to, or part of, the concepts of con-
trol, self-efficacy and autonomy captured in the survey measures. Note
that there is nevertheless no prior hypothesis as to whether to expect a
correlation: While our measure elicits a preference, the four survey mea-
sures express a perception, in other words, a person’s belief about the
degree of autonomy (freedom/control/self-efficacy) that she has. Verme
(2009) argues that for a person to value freedom of choice she has to be-
lieve to have an internal locus of control—because the latter allows her
to take advantage of free choices. On the other hand, experiencing re-
stricted freedom of choice may be associated with a low locus of control,
and could induce a strong desire for autonomy in the individual. Since
there is no prior data to substantiate a hypothesis, we explore possible
associations.

Table 1 displays OLS regressions of the psychological constructs
on WTP with standardized variables, in column (1) without and in
column (2) with controls.3® The correlations are generally low and
insignificant.*®

(Chapman et al., 2025) suggests that correlations between self-
assessed and incentivized measures of a preference or attitude may
generally be weak. In our case, the variables we employ also mea-
sure theoretically different underlying behavioral dispositions. The lack
of correlations across all five survey items indicates that an intrinsic
preference for choice autonomy may be conceptually distinct from and

38 For each measure, we use the original questions and answer scales; see
questionnaire items in Online Appendix A.4.

39 In Tables A.8 and A.9 in the Online Appendix, the same estimations are
repeated using OLS regressions without standardized variables as well as median
regressions.

40 In contrast, the correlations between the psychological constructs themselves
are large and significant (see A.10 in Online Appendix A.2), confirming previous
literature (Aldama et al., 2021).
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Table 1

Each cell shows the coefficient of one
OLS regression (with robust standard
errors) with z-standardized covariates
and z-standardized willingness to pay
as the dependent variable. Constants
are omitted. Independent variables
in the 10 regressions are: LOC: index
of internal control (Rotter, 1966),
IA: index of autonomy (Deci and
Ryan, 2006), GSE: self-efficacy index
(Schwarzer et al.,, 1995), DC: index
of desirability of control (Burger and
Cooper, 1979), WVS: World Value
Survey question on freedom and
control (Inglehart et al., 2014). The
five regressions in column (2) include
controls for age, gender, income,
education, risk_taking, nationality,
highly_inconsistent _partl, highly in-
consistent_part2, prolific_score and
not _failed, where binary/categorical
variables have not been standardized.
The data is from the June 2021 wave.

WTP
LOC 0.029 0.005
(0.038) (0.040)
1A 0.008 0.012
(0.036) (0.039)
GSE 0.050 0.025
(0.036) (0.042)
DC 0.057 0.030
(0.033) (0.037)
WVS 0.062 0.046
(0.038) (0.040)
Controls no yes
Observations 791 782

independent of the perceptions captured by the traditionally used survey
items.

Result 4. The willingness to pay for choice autonomy in our task is not
related to well-established survey-based measures used in the psychol-
ogy literature. This indicates that we measure a psychological construct
that is different from perceptions of one’s own autonomy, locus of
control and self-efficacy.

6. Discussion

Our preference elicitation method reveals that individuals have in-
trinsic preferences for choice autonomy and shows how they differ with
respect to this preference. Comparing our results to findings of stud-
ies that looked at potentially related constructs of intrinsic utility of
control, we observe that the willingness to pay for choice autonomy is
lower than that for decision rights in Bartling et al. (2014) or the control
premium measured in Owens et al. (2014). This is consistent with the
fact that our measure more precisely isolates a single motive, choice au-
tonomy, and more effectively eliminates potential confounding factors,
such as ambiguity or instrumental benefits of choice due to imprecise
measurement. The intrinsic value of choice autonomy measured in our
experiment can have multiple microfoundations, several candidates of
which are discussed below.

Autonomy is a direct source of utility. One perspective is that
autonomy directly functions as a consumption good (¢ enters as an
additively separable component in V(x, p,¢)). This view is consistent
with the idea that autonomy is a human need (Deci and Ryan, 1985)
and can generate procedural utility (Frey et al., 2004). Such a need
could either constitute positive consumption value from exercising au-
tonomy, or it could stem from an aversion to being other-determined. It

12
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could also be microfounded in self-image concerns (Bénabou and Tirole,
2006), whereby retaining decision authority reinforces a positive sense
of agency, competence, or related aspects of the self. The fact that sub-
jects facing the possibility to delegate to a random draw display a smaller
average value for choice autonomy suggests that an aversion to having
choices over one’s own payoff consequences made by another person can
partly explain the observed value for autonomous choice. If one adopts
the view of choice autonomy as having consumption value, it becomes
pertinent to explore the structure of the respective utility function and
its manifestations. For instance, if autonomy resembles a consumption
good, one may expect that it displays decreasing marginal utility. For
our elicitation tool, it would imply that it measures the marginal utility
received from an additional choice, which may depend on the degree of
choice autonomy that a decision-maker experiences in everyday life.

The process of choice changes the utility of outcomes. Another
possibility is that agency in choice changes the utility that the decision
maker receives from specific outcomes (¢ interacts with x in V(x, p, ¢)).
For example, the (non)-involvement in the choice process may affect the
feelings and emotions that are experienced when specific outcomes are
obtained, and thus the process of choice may affect the utility associated
with the lotteries contained in the choice set in our experiment. Such
a specification would also imply that the intrinsic value of choice au-
tonomy heavily depends on x, potentially scaling with the instrumental
utility of x or specific attributes of x.

Taking such a specification one step further, the utility function could
also be defined over the metachoice (Bernheim and Taubinsky, 2018).
Step 1 of our elicitation task only reveals indifference between lotteries A
and B in the decision frame in which the lotteries are evaluated without
the option to delegate. A positive willingness to pay in step 2 then reveals
that the decision maker has a preference for choice autonomy in the
frame in which she faces the possibility to delegate that choice to another
individual (for example, due to feelings and emotions associated with
the two procedures of choice). An important further implication of this
view is that, as Bernheim and Taubinsky (2018) point out, one faces the
so-called comparability problem. Our decision experiment only reveals
a preference for choice autonomy in a situation in which the decision
maker faces a choice to delegate. While we believe that this is a highly
relevant and pertinent decision context, it is in principle possible that
the decision maker would be generally better off in a situation in which
she never faced such a choice, and another party simply chose lottery A
or B for her. However, the utility associated with such a decision frame
remains unobserved.

Preferences for/against randomization. Finally, as discussed in
the introduction, another potential partial explanation of the observed
delegation and non-delegation behavior can be found in models of de-
liberate stochasticity (Machina, 1985; Cerreia-Vioglio et al., 2019). The
primary application of these models so far has been the explanation of
expressed preferences for randomization (Agranov and Ortoleva, 2017,
2023) via convex preferences over lotteries, a close equivalent of which
would be delegation in our setting, and which could be expressed via a
positive willingness to pay to delegate. In fact, the share of subjects with a
negative willingness to pay in our data (27.1% in HUMAN, 31.28% in
COIN) is quite similar to the 29% who are willing to pay to delegate in
Agranov and Ortoleva (2017) (but less than the 40% found in Agranov
and Ortoleva (2023)). However, this literature notes that randomiza-
tion preferences could also go the other way. For example, Machina
(1985) has argued that an individual could also be “(weakly or strictly)
averse to randomization over indifferent alternatives” (Machina, 1985,
p-590), and Cerreia-Vioglio et al. (2019) write that “the model [...] also
permits indifference to randomization, [...] or even aversion to ran-
domization” (Cerreia-Vioglio et al., 2019, p.2430). Such behavior would
imply concavity in preferences over lotteries.

The COIN treatment in particular offers an experimental setup that
may inform the models of Cerreia-Vioglio et al. (2019) and Machina
(1985) with respect to the potential relevance of concavity in addition
to convexity in preferences over lotteries, given that randomization is
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objective, and an indifference choice set was deliberately constructed.
Our data suggest that aversion to randomization is in fact more frequent
than preferences for randomization.4!

Preferences for/aversion towards randomization rather than intrinsic
preferences for choice autonomy thus potentially provide an alternative
explanation for the observed behavior in our experiment. But can it ex-
plain the whole picture? As argued, whether or not delegating to a coin
can still be thought of as a loss of choice autonomy remains an open
question, and probably depends on individual perception. Any motives
for/against randomization stemming from preferences for randomiza-
tion, however, remain present. The fact that the willingness to pay to
retain choice autonomy is significantly larger in the HUMAN treatment
compared to the COIN treatment suggests that considerations of agency
and self-determination, as well as a potential aversion to being depen-
dent on the choice of another human decision-maker (see also Freundt
and Herz (2024)), are thus additional factors that influence the ex-
pressed preference for choice autonomy and that point towards concerns
for autonomy.*2

One aspect of our data that is, however, consistent with preferences
for randomization, is the fact that moderately consistent subjects have
the lowest average willingness to pay and the highest fraction of a neg-
ative willingness to pay in our data. Agranov and Ortoleva (2023) show
that preferences for randomization manifest themselves around a po-
tential indifference point, and do not imply randomness over the whole
interval. In our setting, such preferences would thus indeed most likely
be classified as being moderately consistent, but not highly consistent
or inconsistent. At the same time, preferences for randomization would
predict that subjects display a negative willingness to pay when prompted
with a choice from a set that contains alternatives between which the
participant is (nearly) indifferent. In contrast, highly consistent subjects
do not display preferences for randomization in step 1, and are thus also
less likely to display a negative willingness to pay for choice autonomy
in step 2 of our elicitation task.*

The role of intrinsic preferences for choice autonomy and ran-
domization preferences in explaining (non-)delegation behavior is an
interesting direction for future research.

7. Conclusion

In this paper, we develop a novel incentivized behavioral measure-
ment tool for intrinsic preferences for choice autonomy that is suitable
for wide-scale applications in the laboratory as well as in online and
lab-in-the-field experiments. Our innovative elicitation method identi-
fies the intrinsic utility component of choice autonomy while excluding
any instrumental benefit that is attached to choice and controlling for
measurement error. We provide evidence for the existence of such pref-
erences in a large online sample and conclude that the value of choice
autonomy cannot be reduced to its purely instrumental benefits. We
also find substantial heterogeneity in preferences, with about half of
the subjects exhibiting a positive value, but a sizeable minority of more
than a fourth of participants showing an aversion to making autonomous
choices.

41 A counterargument against interpreting a willingness to pay to delegate in
our setup is that participants could have randomized in their heads without a
need to pay. However, this argument relies on the assumption that humans are
capable of performing such randomization.

42 Obviously, the comparison between the two treatments is not perfect, given
that the COIN treatment provided objective probabilities, whereas choice prob-
abilities in HUMAN remained uncertain. However, we would argue that such
uncertainty is inherently linked to a loss of autonomy.

43 Note that another potential explanation for the increase in the willingness to
pay when moving from moderate consistency to full consistency could be that
those who intrinsically value choice are more likely to take the choice seriously
(because they value it more) and are thus more likely to have consistent choice
patterns.
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We find that the average willingness to pay is reduced to about half
the size in another experiment in which participants faced the choice
to delegate to a random draw instead of to another person, suggesting
that it matters to whom one can delegate. Future research is needed to
better understand how the identity of the delegate shapes preferences
for choice autonomy.

Our approach has so far only considered choices over lotteries.
How such preferences generalize over domains and to a wider range
of economic and political behavior remains an open question. It seems
conceivable that intrinsic preferences for autonomy play an important
role in these settings. For example, Sugden et al. (2008) or Arad and
Rubinstein (2018) suggest that a preference for freedom of choice might
matter in how some people react to libertarian paternalist policies, in-
cluding commonly employed nudges such as defaults. Similarly, one
cause of the British vote to leave the EU appears to have been a desire
to “take back control” (May, 2017).

Following the recent experimental literature on paternalism, our
methodology may also be valuable for better understanding how people
make decisions for others. Ambuehl et al. (2021) suggest that people
may project their own preferences onto others when they are able to
influence their choice sets. Such preferences for making choices for oth-
ers are conceptually distinct, but may be correlated with a preference
for choice autonomy. In addition, Ackfeld and Ockenfels (2021) suggest
that people tend to take the other person’s autonomy into account when
engaging in paternalistic actions. It is thus of interest to the literature
on paternalism to understand if and when people exhibit an intrinsic
preference for making their own choices.

Intrinsic preferences for choice autonomy may also have an im-
portant impact on optimal organizational design. Dessein and Holden
(2022) show theoretically how private benefits stemming directly from
decision making, such as intrinsic preferences for choice autonomy, can
shape organizational design. Bloom et al. (2012) show a cross-country
correlation between the degree of decentralization of organizations and
the power distance index (Hofstede, 2001), which “measures the per-
ceptions of and preferences for hierarchical relationships” (Bloom et al.
(2012), p.1687). Differences in decentralization can be caused by differ-
ences in intrinsic preferences for autonomy, but are likely also caused
by differences in the instrumental value of different organizational forms
across countries (see also Freundt and Herz, 2025). Our tool can help in
investigating the factors underlying such relationships.
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