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From the perspective of other disciplines, evolutionary approaches more often provide explanation and coher-
ence than they help to solve discrete problems. We believe that more examples of the latter sort will help both
with disciplinary synthesis and with the advance of knowledge. Here we describe a 20-year arc of research to
demonstrate the problem-solving utility of an evolutionary perspective by focusing, as a case study, on a
particular cognitive bias — the endowment effect — that has implications for law. Legal systems often assume that
humans make decisions that are substantively rational, consistent, and aimed at maximizing their own wellbeing.
But prevalent cognitive biases disrupt this, showing that humans consistently make decisions that seem to violate
rationality and/or their own best interests. And despite decades of research, there has been little progress in
understanding why these biases exist. We are among the scholars who have converged on the idea that many
cognitive biases may have evolved as adaptations to pre-modern conditions, the evolutionarily sudden changes
from which often leave them mis-matched to current conditions, prompting us to situationally irrational out-
comes. Here, we discuss our data testing hypotheses derived from this perspective in both humans and non-
human primates and consider how it has advanced our understanding of both the endowment effect narrowly

and cognitive biases generally — including those relevant to law and policy.

1. Introduction

Despite decades of conceptual advances, methodological innovations,
and empirical successes, the acceptance of evolutionary perspectives into
traditional social science fields remains limited. Some of this doubtless
stems from continued resistance in large segments of society to evolution,
generally. Some stems from the historical and still too-common lack of
cross-disciplinary integration, which limits the influence of every field on
all others. And some stems from deep misunderstandings about what
evolutionary perspectives do (and don’t) entail.

We believe something else is also at work. On one hand, evolutionary
perspectives often provide powerful, deep, and elegant logical and con-
ceptual coherence, tying together the proximate (mechanistic) and the ul-
timate (evolutionary and historical) causal pathways by which life’s many
physical and behavioral features emerge. Those perspectives have often
made compelling sense of existing data and successfully predicted new
findings. On the other hand, evolutionary perspectives far less frequently
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have tackled specific, discrete problems that have long-stymied the social
sciences and provided a roadmap, more broadly, for a way forward.

We think more examples of the latter sort are necessary to make a
compelling case for the utility of evolutionary perspectives. Therefore,
we here describe a 20-year arc of research of that kind. It is our hope it
may help serve the evolutionary community by providing a case study of
how an evolutionary perspective can help to solve problems in a way
that is simultaneously powerful and useful. Specifically, we describe
how an evolutionary perspective on a phenomenon known as the
endowment effect can help to surmount a long-standing impediment to
predicting how that effect will vary. This simultaneously, thereby, il-
lustrates the much larger point that evolutionary perspectives can help
unite under a single theoretical approach many of the cognitive phe-
nomena, known as cognitive biases, that are still often treated in the social
sciences as having independent origins.

The endowment effect is not only theoretically interesting, but also
of practical importance. It names the finding that the minimum price
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people will accept to part with an item they have just acquired (here, the
“Sell Price”) often greatly exceeds the maximum price they would have
paid to acquire it (“Buy Price”) (Knetsch & Sinden, 1984). The effect can
be a major impediment to the efficient operation of markets, and
therefore to the legal systems that support and facilitate them, which
typically assume the absence of such an effect. Of course, the legal
system writ large is a behavioral intervention, focused almost entirely on
influencing human behavioral decision-making (Jones & Goldsmith,
2005). For this reason, cognitive biases — which slant perception, deci-
sion, and behavioral outcomes in often unexpected and problematic
ways — have immediate, concrete, and important implications for human
psychology, behavior, and law, as well as for the many socially and
economically important issues at their intersection.

Below, we first describe cognitive biases and how they can be under-
stood through an evolutionary lens. We then examine the endowment ef-
fect, to illustrate but one of the cognitive biases, and describe our
evolutionary approach to understanding it. We focus initially on how the
evolutionary approach allowed us to address theoretical questions. We
then end by noting the practical implications, which we hope will make
clear why this evolutionary approach is so broadly useful, beyond the
progress it makes toward understanding the origins of and patterns in this
one particular bias.

2. Cognitive biases meet evolutionary perspectives

One model of how people make decisions stems from rational choice
theory, which posits that, by and large, people use their self-interests to
make choices that will provide them with the greatest benefit. Against
this background, Daniel Kahneman and Amos Tversky are generally
credited with sparking the serious study of patterned deviations from
rational-choice decision-making, which they called cognitive biases
(Kahneman, Slovic, & Tversky, 1982). These biases are unconscious and
are generally believed to result from a series of “errors in thinking” that
impact our behaviors in ways that look, on the surface, wholly irrational.
These include some well-studied biases, such as the framing bias (by
which identical information can yield different decisions, as a function
of how the information was presented) or the availability bias (by which
examples that come readily to mind are assumed to be more represen-
tative than they are), that have substantial real-world impact.

Cognitive biases are important because the vast bulk of our legal,
economic, and social policies are rooted in the idea that people will, for
the most part, behave in substantively rational ways (using “rational” in
the economic sense, which focuses on the outcome, rather than in the
deliberative sense, reflecting the process). Thus, to the extent that
cognitive biases are widespread, their very existence suggests that
people’s perceptions are skewed in ways that can lead to decisions — and
thereby to behaviors — that are substantively irrational (Corr & Plagnol,
2018; Kahneman, 1991; Kahneman et al., 1982; Sunstein, 2000). From a
practical perspective, and relevant to the law, where there are disjunc-
tions between the assumptions underlying policies, on the one hand, and
behavioral outcomes, on the other, policies will be misguided, wrong,
inefficient, or ineffective, and sometimes even counter-productive.

Put simply, cognitive biases have real-world consequences. And they
confound policy-makers, including those in law, who must confront,
predict, and work around irrational behavior of the governed. Two ex-
amples will illustrate. First, people appear to have tendencies to irra-
tionally discount the future. That is, they often prefer to buy a slightly
less expensive but energy-guzzling appliance instead of a slightly more
expensive appliance that is less costly to run — even when the difference
in cost between the two machines can be earned back in energy savings
in a short time (Ainslie, 1991). This has important implications for law
and government policies on things as disparate as protecting the envi-
ronment and encouraging the accumulation of retirement savings. Sec-
ond, people tend to mistakenly assess probabilities. That is, they will
make very different choices between functionally equivalent options
that present the same risks in different ways (Slovic, Fischhoff, &
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Lichtenstein, 1982). For instance, they will fail to recognize that a 0.7
risk of death (when phrased in the language of probabilities) is the same
thing as saying that 7 out of 10 similarly-situated people will die (when
phrased as a frequency distribution). This has important implications for
risk regulation through the mechanisms of law.

Traditional approaches do not easily explain the origins of or pat-
terns in these biases. And this is despite significant research efforts in
psychology, economics, and behavioral economics that have gone into
documenting and attempting to explain them. However, these ap-
proaches either assume that people are consistently making mistakes
(and failing to learn to correct them), examine each bias in isolation, or
both. Eventually, some scholars with training in evolution posited that
very rapid changes in conditions — such as the vast social, economic,
legal, medical, and technological changes humanity has experienced in a
mere few thousand years — can lead to a “mismatch” between physical
and cognitive adaptations to deep ancestral conditions, on one hand,
and modern circumstances, on the other. That perspective was initially
focused on individual biases (e.g., Kacelnik, 1997). But not long there-
after, and within a couple months of each other, Gigerenzer (2000),
Haselton and Buss (2000), and one of us (Jones, 2001) independently
published proposals that large swaths of cognitive biases might all
derive from such evolutionary mismatches. The ensuing decades have
seen significant progress in demonstrating the value of the evolutionary
approach to cognitive biases (e.g. Daly & Wilson, 2005; Gigerenzer,
2006; Haselton et al., 2009; Jackson & Willey, 2011; Wang, 2011),
including by the ABC Research Group at the Max Planck Institute for
Human Development (directed by Gerd Gigerenzer).

This perspective on cognitive biases, especially when discussed
within the evolutionary literature, has been called evolutionary
mismatch, ecological rationality, adaptive rationality, or error management
theory. We prefer, and will here use, the term “time-shifted rationality”
(Jones, 2001), as we believe it is best for conveying the core notion to a
cross-disciplinary audience that thinks principally in the binary terms of
rationality and irrationality. The core notion of time-shifted rationality
is that some cognitive biases can be seen as functionally rational if one
simply shifts the time period at which one makes that assessment. But,
whatever one calls it, the key value this evolutionary perspective adds to
the cognitive bias literature is that it not only grounds these biases on a
common theoretical foundation, drawing deeper connections between
them, but it can also make entirely novel and testable predictions. We
next demonstrate the prediction point, focusing on the endowment ef-
fect for illustrative purposes. Thereafter, we apply the evolutionary
perspective more broadly to cognitive biases as a whole.

3. Test case: the endowment effect

The endowment effect describes the seemingly irrational and often
immediate flip, as if of a switch, by which a person suddenly values
something just acquired at more than that same person valued that same
item a moment ago. And it is important to keep four things in mind.

First, “endowment” should be read to mean “ownership,” the
meaning most common in law and in economics. It should not be
confused with the meaning of “endowment” in the life sciences, in which
an organism’s phenotypic features often reflect, in part, its genetic
endowment. Indeed, we acknowledge that the term “endowment effect”
is clunky, and arguably misleading (Plott & Zeiler, 2007; Zeiler, 2018).
But because it is the term most scholars use, we use it here as well.
Second, the endowment effects has nothing to do with the acquisition of
new information about a newly-owned thing (which might lead one to
value it more highly); that’s a totally separate phenomenon. Third, the
endowment effect also has nothing to do with developing memories of
using a thing (which might lead one to sentimental attachments, which
could in turn lead one to value it more highly). Fourth, it is crucial to
note that the effect does not describe the universal — and rational —
phenomenon that people would prefer to sell an item for more than they
paid for it, and hence to make a profit. Instead, the endowment effect
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describes a purer form of seemingly instantaneous changes in valuation,
which pivot solely (it appears) on the fact of ownership.

To our knowledge, the endowment effect was first proposed as a
mismatched adaptation in Jones, 2001, as one of several likely examples
of evolved cognitive biases. We chose to make the endowment effect our
test case of a time-shifted rationality approach to cognitive biases for
three reasons. First, the effect has large legal and policy implications,
making it important to understand the underlying causes. Second, it is
amenable to study in cross-species experiments that enable a clear test of
the evolutionary perspective on cognitive biases. Finally, its causes (and
even existence) remain hotly debated (Morewedge & Giblin, 2015;
Zeiler, 2018), making it an ideal bias to explore in other species, for
whom some of the extant hypotheses (such as those focused on human
language used in experiments) do not apply.

Of course, if the endowment effect did not have a powerful impact
across a wide variety of domains, it would be irrelevant. But the
endowment effect has immense practical importance. As more than
1000 published articles have argued (per Arlen & Tontrup, 2015), so-
ciety suffers, by way of economic inefficiencies, whenever the ratio of a
person’s Sell Price to that person’s Buy Price is not 1 to 1 (Ericson &
Fuster, 2014; Kahneman, Knetsch, & Thaler, 2008). Specifically, the
endowment effect causes wide-ranging market inefficiencies in real-
world transactions, such as those involving laws and policies
regarding real property, contracts, intellectual property, employment,
and consumer debt, as well as in allocations and trades of various legal
rights, such as property rights.

To see this, consider that the Coase Theorem (Coase, 1960) posits that
when the costs of transacting are lowered, goods and services will migrate
through the market into the hands of the people who value them most.
The policy implication — which is widely influential in real-world situa-
tions — is that governments should work through legal stratagems to
reduce transaction costs (the sum of all costs incurred when buying or
selling a good or service) so that society can reap the benefits of goods and
services so migrating. The problem is that a key assumption underlying
the Coase Theorem, and therefore underlying the policies it affects, is that
people will value goods and services rationally. So whenever and wher-
ever humans exhibit the endowment effect, reliance on the Coase theo-
rem, unmodified by real-world irrationalities, is misplaced.

Specifically, in the presence of the endowment effects goods and
services will tend to stick longer, sometimes forever, to those hands that
first received them, impeding efficient flow and distribution of resources
(Arlen & Tontrup, 2015; McDermott, Fowler, & Smirnov, 2008).
Because efficient markets are a big deal to countries, economies, and
people, endowment effects are a big deal to policy-makers (Jones &
Brosnan, 2008; Zeiler, 2018). For instance, in the presence of wide-
spread endowment effects, the end distribution of legal rights will be far
more sensitive than is commonly assumed to the initial distribution,
meaning that far more attention needs to go into determining the initial
allocation than is currently the case.

3.1. Illustration: you've just bought a watch

Although endowment effects can exist on scales large enough to impede
markets, they are most relatable — and easier to understand — on small ones.
So, here’s a small-scale example, exaggerated for emphasis. Suppose you
want to buy a nice watch for yourself. You are seated across from a jeweler,
with the watch in question between you, in the middle of a table. You've
already given some thought to your budget, and to the question of how
much you like this particular watch, compared to how much you like
something else that you could do with the money it might cost you to buy it.

You’ve decided the maximum you would pay for the watch (your
Buy Price) is $500. You’d be thrilled to buy it for less, and will try to do
so. But by setting your private internal maximum price at $500 you
necessarily must value $501 in cash more than you value the watch.
Fortunately, you and the jeweler after some negotiation agree on a price
of $450 for the watch. You pay that sum on the spot in cash. The watch —
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though it hasn’t moved - is now yours. You own it.

Now suppose that someone new enters the store, sees and likes that
watch, learns that it is yours, and offers you $750 in cash for it — on a
credibly take it or leave it basis. What would you do? Economists predict
that you must take the money. Refusing to do so would be irrational, for
the simple reason that if the watch wasn’t worth $501 to you a moment
ago, it can’t possibly be worth more than $750 to you now.

Whether or not you personally would take the money or keep the
watch, here’s the key thing to know. Many hundreds of studies that probe
buying and selling behavior suggest that a surprisingly large proportion
of people would refuse to sell the watch for sums greater than $500, even
though they would not have paid $501 to buy it. And even though they
have not even touched the watch, or in any way gained value through use
or sentimental attachment. That often holds true even when offers are
many multiples of the Buy Price (not just 50% more, as in our example).

To get our terms straight, one can say that whenever the (maximum)
Buy Price and (minimum) Sell Price are not effectively identical that
reveals the existence of an endowment effect. And the ratio of the two
provides a measure of the magnitude of the effect. For instance, 1:5 is a
larger endowment effect magnitude than is 1:2. From a practical
perspective, any time the ratio is not 1:1, human behavior is throwing
sand in the gears of how goods and rights are distributed in society. That
adversely affects not just the individuals involved, but all populations
immediately downstream — and then further downstream from that. Not
just watches, but goods and rights generally acquire a stickiness — or an
inertia, if you will — that makes them less likely to move in the
marketplace in the direction of the people who value them most. And
scholars believe that this creates very widespread and costly market
inefficiencies, locally and globally, both minor and massive.

4. The evolutionary perspective on the endowment effect

Of course, the larger question is what causes people to so consistently
make a decision that looks so inefficient. There are hundreds of studies
of the endowment effect in economics, psychology, and behavioral
economics. But there are only a handful of ideas about what causes the
effect, which would also help us understand why the magnitude differs
so substantially across contexts. Unfortunately, many of these proposals
are more descriptive than predictive (Jones, 2018; Klass & Zeiler, 2013;
McCaffery, 1994). For instance, some have argued that the endowment
effect is caused by loss aversion (Kahneman, Knetsch, & Thaler, 1990,
1991), which features in theories of reference dependence (Koszegi &
Rabin, 2006), such as prospect theory (Kahneman & Tversky, 1979).
Others more recently have attributed the phenomenon to self-
association (Gawronski, Bodenhausen, & Becker, 2007), psychological
inertia (Gal, 2006), or value construction (Johnson & Busemeyer, 2005).

Back in 2001, one of us (Jones) proposed that the endowment effect
evolved because for vast swaths of evolutionary time it was inherently very
risky for a member of a social species to give up an item in hand for the
chance to exchange it for something that might, potentially, be slightly
better. Giving up one thing for another risked having neither in the end. In
turn, natural selection would therefore have favored any predisposition to
discount the value of an item in another’s possession that might be acquired
through trade, compared to the value of what one already possessed.
Importantly, this latter point describes an evolved propensity, not a
cognitive appraisal, so it does not require that the individual be consciously
aware of, or reflecting on, the relative risks. As long as individuals acted as if
they understood the risks, then there could be selection pressure on that
behavior, irrespective of what they understood.

Returning, then, to the core idea that connects evolutionary per-
spectives to cognitive biases, these biases (or many of them, at least)
may reflect a mis-match between a human cognitive adaptation and
relatively sudden novel environmental changes. This could explain not
only the existence and persistence of the bias, but why, when people
behave ‘irrationally’, their irrational behavior is typically directional,
rather than random. Jones argued that a psychological leaning to favor
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what one has over what one could acquire was substantively rational (in
the economic sense) across all but the most recent periods of human
history, despite predisposing us to irrational outcomes in modern,
evolutionarily novel environments, because in almost all of primate and
hominid history we lacked the modern inventions of abstract and
tradeable property “rights” and reliable third-party mechanisms —
including robust legal institutions — to enforce trade (Jones, 2001).
Indeed, while primates have some possession norms (Brosnan, 2011;
Kummer, 1991; Sigg & Falett, 1985), they lack property rights in the
same way as is seen in humans, most likely due to the challenge of third-
party enforcement without language (Brosnan & Beran, 2009).

The evolutionary perspective offers great explanatory potential. But
we were interested in predictive power. So we set out, together with
many colleagues along the way, to test whether the endowment effect
was an example of a cognitive bias reflecting time-shifted rationality.
Over a 20-year period we have made a series of evolutionarily-informed
step-wise predictions, none of which are generated by any other theory
for why the endowment effect exists.

1. We predicted we would find a trade-based endowment effect in non-
human species;

. We predicted that the size of the effect in non-human primates
(hereafter, primates) would vary across certain categories of items;

. We predicted that we could, again in primates, vary the size of the
effect for the very same item by manipulating the context; and

. To bring this full circle back to humans, we predicted that variation
in the evolutionary salience of items in question would predict some
of the variation in the magnitude of endowment effects in humans,
for a novel set of items.

We address each of these in turn.
4.1. Prediction: presence in other species

If time-shifted rationality explains the presence of an evolved pre-
disposition that results in an endowment effect in humans, then it is un-
likely that only humans exhibit that bias. Indeed, even in quite complex
behaviors in humans, such as language (Fitch, Huber, & Bugnyar, 2010;
Pollick & de Waal, 2007), culture (Wrangham, Mc Grew, de Waal, &
Heltne, 1994; Fragaszy & Perry, 2003), and morality (Brosnan, 2014;
Flack & de Waal, 2000), we see either the behaviors, or precursors to these
behaviors, in other species (Sapolsky, 2017). Consequently, we predicted
that we would find evidence of the endowment effect in other species.
When looking in this way, there are two approaches. First, is to look in
phylogenetically close species (i.e., those that share a relatively close
common ancestor), on the assumption that these species are more likely
to also share behaviors in common. Second, is to look in species that share
in common some key characteristic hypothesized to be related to the trait
of interest (i.e., a convergence; see Brosnan, this issue, for a more detailed
discussion). In our case, we were interested specifically in whether other
primates shared the trait, which would suggest that it evolved in humans
from an existing tendency among the non-human primates. We began in
the great apes, deploying a modified version of an early endowment effect
procedure by Knetsch, 1989, to test for the presence of the endowment
effect in chimpanzees, orangutans, and gorillas (Brosnan et al., 2007;
Flemming, Jones, Mayo, Stoinski, & Brosnan, 2012; Drayton, Brosnan,
Carrigan, & Stoinski, 2013; others pursued related phenomena in these
and other species around the same time, e.g., Kanngiesser, Santos, Hood,
& Call, 2011; Lakshminaryanan, Chen, & Santos, 2008).

The basic protocol by Knetsch took advantage of the fact that there is
no reason to believe that different groups of humans would value the
same object differently. Thus, in the classic early experiment, two
groups of students were either given a coffee mug or a chocolate bar,
then an irrelevant questionnaire (distractor task), and finally the chance
to trade their endowed item for the other one. Their trade preferences
were compared to a third group who were simply given a choice
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between the mug and the chocolate bar. From the perspective of clas-
sical economics, the preferences of the first two groups for mugs should
match each other and the preferences of the third group. Yet despite the
preference for mug over chocolate being essentially chance in the third
group, in both groups that could trade, 90% of subjects preferred to keep
what they were initially endowed with. Thus, despite having had no
opportunity to learn about the items, nor gain sentimental attachment,
subjects developed sharply opposite preferences, suggesting that this
was an endowment effect because nothing had changed about the mug/
chocolate except the fact of ownership.

With our ape subjects, we used a similar scenario, providing them
with one item and allowing them to keep it or trade it back for another
(trading, even food, is relatively easy for apes; Brosnan & Beran, 2009;
Brosnan, Grady, Lambeth, Schapiro, & Beran, 2008), and then
comparing their preferences to those under a free-choice condition. We
did make a change from the Knetsch protocol; food and non-food items
should, from an evolutionary perspective, be treated very differently
because of the necessity of food for survival, which makes it a highly
salient resource. (That is, it contributed historically to evolutionary
fitness.) In addition, apes do not generally seek out non-food items, with
few exceptions such as tools, and so are likely to be less motivated by
non-food items. Thus, we had two conditions, one food condition and
one object (non-food) condition, each with the same three trial types;
endowed with A (option to trade for B), endowed with B (option to trade
for A), and free choice. Each subject got one of each of the six trials, but
on different days, to avoid confounding later choices with what food
they had experienced earlier in the day, with half experiencing the Food
condition first and half the Object condition first (see Brosnan et al.,
2007 for more details on the Methods).

Considering just the Food Condition for the time being, because we
used a within-subjects design, we were able to compare each subject’s
preference between the two foods, when given the choice, to their ten-
dency to maintain possession in order to evaluate whether the subject was
behaving rationally or (from the perspective of neoclassical economics)
irrationally in the two trade conditions. Under this definition, if the
subjects are behaving rationally, then when given their more-preferred
food they should refuse to trade it for their less-preferred food; like-
wise, when given their less-preferred food, they should trade it for their
more-preferred food. Whenever a subject was given their less-preferred
food and yet did not trade it for their more-preferred food, we counted
that as evidence consistent with the presence of an endowment effect.
Controls ensured that subjects: 1) were willing to trade with the experi-
menter (that is, they did not think that if they gave it up, they would not
get anything back); and 2) did not always trade with the experimenter.

Not surprisingly, across chimpanzees (Brosnan et al., 2007), orang-
utans (Flemming et al., 2012), and gorillas (Drayton et al., 2013), sub-
jects given their more-preferred food essentially always kept it when
offered a trade for their less-preferred food. More importantly, however,
many subjects also tended to keep their less-preferred food when they
could have traded it for their more-preferred food, suggesting that our
primate relatives also exhibit an endowment effect. This experiment
(Brosnan et al., 2007) provided the first trade-based evidence of an
endowment effect in a non-human species.’

! Some readers may be aware of a butterfly study, in which butterflies
appeared to defend sunspot territories more vigorously when they were the
territory holder (Davies, 1978). This is often cited outside the biological liter-
ature as evidence of the endowment effect, on the hypothesis that defenders
saw the territories as ‘their’ possessions. Less known, however, outside of
biology, is that subsequent experiments demonstrated that the findings were
more likely explained by a difference in fighting ability between warmer but-
terflies (who had possession of the sunspots and were therefore being warmed
by the sun) and the cooler butterflies (who were trying to take over those sunny
territories) (Stutt & Willmer, 1998).
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4.2. Prediction: variation in magnitude, between items high and low in
evolutionary salience

Not all items that might be lost in trade have equal impacts on
evolutionary fitness (i.e., surviving, thriving, and reproducing). Conse-
quently, if the endowment effect evolved as a time-shifted rationality,
then it is likely to vary with the changing costs, to an individual, of
losing an item to a defecting trading partner. Consequently, we pre-
dicted that endowment effects would be greater for items that are high-
salience from an evolutionary perspective (such as foods, which provide
necessary energy for survival and reproduction) than for items that are
low-salience from an evolutionary perspective. As noted above, our
studies therefore included both Food and Object Conditions, allowing us
to test this directly. To emphasize, this prediction is not based on
whether subjects prefer food to toys (clearly, they should and do), but
rather that the endowment effect should be stronger for food than for
toys, because primate species evolved in an environment in which food
was essential, and is therefore quite salient, whereas no non-food objects
are essential to primates.

As predicted, we found across chimpanzees, orangutans, and gorillas
(Brosnan et al., 2007; Drayton et al., 2013; Flemming et al., 2012) that the
endowment effect was much less strong, or even absent, for non-food
items as compared to foods. In chimpanzees, for example, subjects were
far more likely to keep their less-preferred food item when they could
have traded it for their preferred food item than they were to keep their
less-preferred toy when they could trade it for their preferred toy. Indeed,
this result highlights the necessity of an evolutionary perspective;
without it, these two sets of results would seem mutually incompatible
and might easily lead us to conclude that the effect is either absent, the
result of experimental quirks, or a particularly fragile effect. However,
with the evolutionary perspective, we identify an effect that varies ac-
cording to the category of item, in a predictable direction, across cate-
gories of items, highlighting the utility of the evolutionary approach.

4.3. Prediction: variation in magnitude, for same item, by utility

If time-shifted rationality biases behavior in a way sensitive to the
varying risk of losing an item in a failed trade with a defecting trading
partner, then it follows that the effect might also vary as a function of the
immediate utility, or lack of utility, of the item in question. This is also a
stricter test of prediction 2, because by changing the salience of the same
item, we can avoid any possibility that the effect arises because they
simply like some objects (foods) better than others (toys). To test this,
we used a tool, an item that varies in whether it is immediately useful
depending on whether the object it is to be used upon is currently
available. We predicted that subjects would be more likely to exhibit an
endowment effect for a tool that could be used to obtain food when it
could be used immediately — that is, when the food was present and
available — than when the food was either absent or present but
unavailable.

As we did previously, for this experiment (Brosnan, Jones, Gardner,
Lambeth, & Schapiro, 2012) we elicited subjects’ preferences between
two familiar tools (used as part of their regular enrichment) and their
trading behavior when one was initially endowed. This time, however,
we tested across three different situations: a) when there were no foods
on which to use the tools; b) when both foods were present and visible,
but out of reach; and ¢) when both foods were both available and in
reach.

There was a strong effect of context. The tools elicited no endowment
effect (i.e. chimpanzees almost always traded both more preferred and
less preferred tools) when the foods they could extract were either ab-
sent or out of reach. This was very similar to how they responded to the
toys in Brosnan et al., 2007. However, when the food was within reach,
subjects exhibited a robust endowment effect for the tools, at the same
magnitudes as they showed for foods in the earlier work. That is, the
endowment effects were considerably larger in contexts that rendered
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tradable items immediately useful to acquire food, even though the
items themselves were not foods, demonstrating that it is the salience of
the item that mattered, not simply that it was an effect of the presence of
preferred foods.

4.4. Prediction: evolutionary salience score will predict variation in
magnitudes, across a large set of novel items

Hundreds of studies have shown that the magnitude of the endow-
ment effect varies considerably across various items (Horowitz &
McConnell, 2002; Plott & Zeiler, 2007; Sayman & Onciiler, 2005; Tuncel
& Hammitt, 2014; Zeiler, 2018). In one study, for instance, participants
in a buying condition would pay no more than $25 for a hunting permit,
while those in a selling condition, who had just acquired a permit, would
not part with it for less than $172 (Heberlein & Bishop, 1986). In a
different study, participants in a buying condition wouldn’t pay more
than $17.94 for a book, while those in a selling condition would not part
with it for less than $18.65 (Chapman & Johnson, 1995).

There have been a handful of studies finding different endowment
effect magnitudes for different categories of items (e.g. Chapman &
Johnson, 1995), but most studies investigate the effect for just one or
two items (e.g. Maddux et al., 2010; Morewedge, Shu, Gilbert, & Wilson,
2009). Crucially, prior to the publication described here (Jaeger,
Brosnan, Levin, & Jones, 2020) — and to our knowledge since — there
have been no other published studies that attempt to predict — across a
large set of novel items — any of the variance in the magnitudes of
endowment effects. We attribute this deficit to the fact that studies
lacking an evolutionary perspective on why we behave in the ways that
we do, and how we tend to behave in those ways rather than others, lack
any framework for seeing a broader motif in the data. That is, without
the conceptual understanding that these biases exist for a particular
reason, it is difficult to see or even look for an underlying pattern that
allows for the generation of testable predictions about variations in
magnitudes. The time-shifted rationality perspective, however, allows
us to predict at least some of the variance in the magnitude of the
endowment effect, based on how salient items are for evolutionarily
relevant categories.

In practice, if we were to take a series of items, and for each one
separately quantify an evolutionary salience score, on the one hand, and
the endowment effect magnitude, on the other, we should see that the
evolutionary salience score for that item does a significant amount of the
work in predicting the endowment effect magnitudes for that item. To
do this, we — together with our colleagues Christopher Jaeger and Daniel
Levin — developed a tool that objective third-party raters could use for
quantifying evolutionary salience. Raters provided a 1 to 9 score for
each of 6 different factors (related to health, attractiveness to dates,
social status, basic human needs, value, and tangibility), with each
factor intended to probe the relevance for an item to a person’s thriving,
surviving, and reproductive success. To establish a salience score for
each, we selected a set of 24 items that we anticipated would provide a
range of evolutionary salience from high (such as an entitlement to the
best available healthcare, for life, for free) to low (such as a half-pound
of styrofoam packing peanuts). Participants recruited through Amazon
Mechanical Turk used the tool to score the items.

Next, we established an endowment effect magnitude for each item
with a separate set of participants, again through Amazon Mechanical
Turk. For this, we used the standard endowment effect tests, using the
standard between-group paradigm, adapted from Chapman and John-
son (1995). Specifically, we assigned participants randomly to one of
two conditions. We instructed those in the Sell Price condition to assume
that they currently possessed each item and to indicate (in U.S. dollars)
the minimum amount of money that they, personally, would accept to
sell the item. We instructed those in the Buy Price condition to assume
that they did not currently possess each item, and to indicate (in U.S.
dollars) the maximum amount of money that they, personally, would
pay to buy the item (for a more detailed description of our Methods, see
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Jaeger et al., 2020). Although this approach does not have participants
make real-world exchanges for these items, scholars have previously
noted that gaps between Sell Price and Buy Price are comparable, be-
tween real-world and hypothetical exchanges (Horowitz & McConnell,
2002; Morewedge & Giblin, 2015). As hypothesized, the evolutionary
salience scores collected from one set of participants predicted a great
deal of the variation in endowment effect magnitudes manifested by the
other set of participants. In fact, evolutionary salience scores predicted
fully 52% of the variation.

5. Conclusion

Our research on the endowment effect contributes to a large and
growing body of work that suggests that many of the cognitive biases we
see reflect adaptive decisional/behavioral predispositions that only
became irrational when human environments changed in ways that
render the predispositions less beneficial. The rapidity of those changes,
from an evolutionary perspective, has left predispositions that were once
rational now irrational (i.e., they reflect time-shifted rationality). To
study those irrationalities in the present, without the chronological
context that evolutionary analysis provides, reduces our ability to un-
derstand how and why these traits evolved and to develop a predictive
science around them. Indeed, many cognitive biases likely arose as
cognitive adaptations, as a function of evolutionary processes adapting
our brains to their then-current environments, which has important
implications for psychology, economics, and behavioral economics,
generally (Jones, 2018; Jones & Goldsmith, 2005).

Of course, there are other factors influencing the endowment effect.
For instance, we know that there are effects of culture, with individuals
who are more integrated into markets apparently showing stronger
magnitude effects (Apicella, Azvedo, Christakis, & Fowler, 2014). Un-
doubtedly other cultural effects will also emerge. However, it is
important to note that these are influences on the endowment effect, not
explanations of how it arose in the first place. Another recent proposal
models the endowment effect assuming inherent uncertainty about the
value of objects (Bruner, Calegari, & Handfield, 2019). Indeed, we fully
agree; arguably the reason that humans have been selected to value
what they have is uncertainty about the value of what others possess (i.
e., what might be available as a possible trade), not to mention uncer-
tainty about the likelihood of the trade going through. But again, while
this explains the psychological context in which the endowment effect
emerged, it cannot explain the variation in magnitude that is seen across
contexts and items, unless we assume that people are consistently more
uncertain about the value of some items than others. What the time-
shifted rationality approach can explain is where these magnitude dif-
ferences come from.

Evolutionary perspectives trace the origins of some currently irra-
tional cognitive biases to evolved psychological adaptations that were
beneficial in our evolutionary past while being, often, irrational now, in
modern environments. This is important for three reasons.

First, the evolutionary approach is the only one to date that has
generated a step-wise series of interconnected and testable predictions
about the endowment effect. As described above, we have thus far tested
a series of four predictions and found strong empirical support for each.
These included predictions that other primates would also have
endowment effects, that these effects would be larger for evolutionary
salient goods than other goods, and that the effects — for the very same
object — could predictably vary by context. Then, circling back to
humans, the evolutionary perspective generated the first successful
prediction of variation in magnitudes of endowment effects across a large
and novel set of items. Together, these results can provide a grounded
theoretical foundation for beginning to explain and predict patterns in
where and how the magnitude of endowment effects will vary in policy-
relevant human conditions.

Second, the success of this arc of research adds strong support to the
notion that a wide variety of cognitive biases may — despite their
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diversity — stem from common evolutionary pathways, rather than
independently-arising quirks. These biases include, for instance, hy-
perbolic discounting, availability heuristics, biases in optimism and
pessimism, status quo bias, inconsistent preferences, mistaken assess-
ments of probabilities, framing effects, base rate fallacies, and illusory
correlations. Each of these creates problems for the legal systems that
seek to incentivize, encourage, and shape pro-social and economically
efficient behavior. Thus all are subject to potentially useful predictions
about the circumstances under which the various biases are most and
least likely to manifest.

Third, and more broadly, this arc of research provides a very con-
crete example of how integrating an evolutionary approach into human
psychological and behavioral domains can help clarify, explain, and
resolve problems that tend to remain stuck without it. We do not wish to
exaggerate the significance of this line of research. But the fact remains
that, using basic perspectives from evolutionary biology, we were able
to make a successful string of novel, connected, step-wise predictions,
which no other extant theory predicts, either singly or together. We
believe this serves as a testament to the power of integrating evolu-
tionary perspectives generally, and to the concrete utility in doing so.
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