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ABSTRACT

The difficulty of choice refers to the effort involved in the process of deliberation whenever the agent is
confronted with a set of alternatives whose consequences are evaluated in a multidimensional space of
incommensurable and conflictive values. Tension stemming from the conflict between values (or ends)
and reluctance to trade off those values against each other is the source of difficulty. The distinction
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between a computational and a moral aspect of difficulty is drawn with the support of empirical evidence

from psychology and neuroscience research. This research shows not only that individuals
spontaneously operate a distinction between non-moral and moral dilemmas, but also that the neural
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patterns observed during actual decision-making processes are different and dependent on the non-

moral or moral coloring of the choice situation. Moreover, this research shows that neural patterns vary
across different sorts of moral dilemma. The paper further argues that those advances are putting the

neoclassical economics rational choice model under pressure.
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[1] INTRODUCTION

The difficulty of choice refers to the effort inwad in the
process of deliberation whenever the agent is cotéd with a
set of alternatives whose consequences are evdluate
multidimensional space of incommensurable and axtivié

economics rational choice model is the reducibiityll value
dimensions to a single common measure, that
commensurability of value. Accordingly, in the casé
conflicts between values, rationality would alwagemand

values (see Costgl]). Tension stemming from the conflict that concessions in one dimension might be competday

between values (or ends) and reluctance to tratiehote
values against each other is the source of ditfrcul

Behavioral sciences, especially cognitive
psychology, neurosciences and behavioral econofséss for
example Tetlocket al. or Greeneet al in [2-13]), and
philosophy (see for example Dewey or Nussbaurflihr24))

have recognized the difficulty of choice as a psiva feature
of human decision making.

In contrast, for the neoclassical economics ratiarteice
model, commensuration is assumed as a precondition
choice, and choice as evidence of the overcominghef
conflict between values (or ends) through commeaigur. In
fact, rationality is conceived in neoclassical emoits as
consistency of choice: a choice is rational togknt that the
agent facing a set of alternatives and another dfet
consequences of those alternatives is able to ulatec
preference relations between all pairs of alteveati
(completeness) and the resulting preference orgleim
transitive. It may be
transitivity, that there is a preference indexligytifunction).
Utility is thus a unique and abstract measure tackwihe
multiple dimensions of evaluation of alternativesaymbe

gains in other(s) along the surface of an indiffiesecurve.

Alternatively, it could be argued that individuale choose,

and $ocidut they frequently choose with difficulty, and tlthoice may

also be interpreted as evidence of the possilafityvercoming
conflict without relying on commensuration (see taoand

Costa and Castro Caldd4, 25]). Faced with difficulty,

individuals may simply refuse to make a choice Whiequires
the establishment of tradeoffs infringing normato@ncerns;
they may experience moral outrage by the mere ogpitgion

of those tradeoffs (see for example Lichtensteirgg@ry and
Irwin or McGraw and Tetlock if26, 7, 2, 5]. Moreover,

individuals make choices that deviate from the fmtezhs of

the neoclassical economics model of human actioffiade of
difficulty, individuals often resort to heuristieoked to cope
with value conflicts and value compositions (segeBenzer
and Gigerenzer and Seltgr?, 27).

Difficulty has both computational and moral
Computational difficulty was described by Sim{8] as a

inferred from completenessd ansituation in which the individual “may be trying tmplement

a number of values that do not have a common deTaiori —
e.g., he compares two jobs in terms of salary, aén
pleasantness of work, prestige, etc.”. Computatidiféculty

reduced and choice involves only a value maximirati is part of what led Simon to the concept of boundginality.

problem. A crucial implicit assumption of the nemsdical

Given difficulty, the individual is compelled to sert to
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heuristic choice procedures, such as choosing i f exchanged in the market (for instance, buying aglling of

alternative satisfying aspiration levels, one facke value
dimension.

Moral difficulty, which Simon did not consider inish1955
paper, has the same absence of a “common denomiital
values in common with its computational
However, while the second type of difficulty stefnrem the

incapacity to establish the numerical tradeoffowilhg the

one-dimensional reduction of the multiple valuesprah

difficulty is instead a consequence of the disseraor tension
resulting from any attempts at determining thesenesa
tradeoffs.

Evidence of a more precise distinction between adatjpnal
and moral difficulty has been gathered by psychglogainly
cognitive and social psychology, and neuroscierasearch.
On one hand, this research suggests that indi\sdigald to
spontaneously identify the distinction between ¢hiego types
of difficulty — computational and moral difficulty and, on the
other, that the neural correlates observed durictuah
decision-making processes are different and deperatethe
non-moral or moral coloring of the choice situatiMoreover,
the neuroscience research shows that neural patteary
across different sorts of moral dilemma.

The paper addresses these developments in psyghatud
neuroscience research with the aim of showing they are
putting the neoclassical economics rational choioglel under
pressure. It further argues that these advances intged
cause shifts in the ontology of the individual urigag the
neoclassical economics rational choice model. Thisot to
suggest that economics, or any other social sciéoicehat
matter, must have a biological foundation. Nevdebs
economists must at least come to terms with thdidgatpons
of these advances in psychology and neuroscierssanmeh;
dissonant ontologies across fields of knowledgehinige a
source of intellectual discomfort.

[ ] THE DIFFICULTY OF CHOICE: INSIGHTS
FROM PSYCHOLOGY AND NEUROSCIENCE
RESEARCH

2.1. Psychology research on the difficulty of
choice

In the realm of psychology, Tetlock’s and colleaguark has
been exploring the reactions in experimental stidad
individual participants to different types of traeton:
“routine tradeoffs”, in which a money counterpartgiven for
goods and services typically exchanged in the niafle
instance, paying someone to clean my home, buyihguse,
buying food, paying a doctor to provide medicalectr me or
my family, and paying a lawyer to defend me agagnghinal
charges in court), “taboo tradeoffs”, in which a mag
counterpart is given for goods and services notallysu

human body parts for medical transplant operatioof,
surrogate motherhood contracts, of adoption rifgrterphans,
of votes in elections for political offices, of thght to become
a U. S. citizen, of the right to a jury trial, oéxaal favors
(prostitution), of someone else to serve jail titnenvhich the

counterparbuyer had been sentenced by a court of law, andnhgay

someone to perform military service which the bukead a
draft obligation to perform), and “tragic tradedffén which
equally important values conflict with each otheed Tetlock
etal [2]).

In one of the experimental studies, participanteeh® assess
“routine” and “taboo tradeoffs” by allowing or dikawing
each one, by morally approving or disapproving ¢hes
transactions and by describing the emotional reastithat
these transactions have triggered in them (seedkedt al
[2]). This experimental study aims to show that whitaitine
tradeoffs” are deemed acceptable by individualheg do not
trigger any kind of emotional reaction and moralrage,
“taboo tradeoffs” give rise to expressions of indiggon and to
emotional stress in the participants.

The other experimental situation implemented byobétet al.
[2] aims to compare the reactions of spectators tde&sions
of a hypothetical health care decision-maker whiaégd with
a tragic choice between the lives of two patientswith a
transaction that presupposes a monetary valuatmnat
patient’s life. The participants in the experimérgaidy have
to assess the decision of the health care decmsaker and
describe their own feelings about this decisioniti€ipants
also have to consider whether or not if the hezdife decision-
maker should be removed from his job and, if thalthecare
decision-maker was a friend of theirs, whether ot the
friendship would end if they knew the decision hade.

In the tragic choice situation, the health caragies-maker is
faced with two children who need a liver transpld@nte to the
shortage of organs, one of the patients must beechoThe
participants (spectators) in the experimental sturdyinformed
of the duration of the hypothetical deliberatiolgess. In this
tragic choice situation, the longer deliberatiorsvierpreted
as revealing awkwardness stemming from the fact the
consequences of the choice are always detrimertiatewer
the option taken by the hypothetical health careisien-

maker.

In the other situation (“taboo tradeoff”), the Hhalcare
decision-maker has to decide whether to allow eerliv
transplant (for a child), or if the monetary resms needed
should be allocated to other needs in the hosffdainstance,
the acquisition of better equipment, or raisingasak to
recruit talented doctors). It is now shown that tbeger the
deliberation, the worse the evaluation of the Hhealtre
decision-maker, even if at the end he authorizes liver
transplant. In this situation, a longer delibenatijprocess is
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seen as revealing the admissibility of this typerafleoff. The
mere consideration of the sacrifice of a life ircleange of
greater efficiency is perceived as being corrosofethe
importance and the meaning of a sacred value,(Efegn if in
the end the alternative chosen still upholds tahte:.

2.2. Neuroscience research on the difficulty of
choice

The neurosciences provide several studies whictotigentify
the neural correlates of moral judgment and theraution
between the brain regions most directly involvegiiacessing
emotions and cognition. Some of these experimesttalies
contrast different dilemmatic situations — morati axon moral
-, as well as different types of moral dilemmase Btudies
converge in the identification of the neural caates of moral
emotions and cognition: the frontal lobe (more #jmdly the
Brodmann area (BA) 9/10), the orbitofrontal cort€BA
10/11/25), the superior temporal sulcus (BA 39%ula, the
posterior and anterior cingulate cortex (BA 24/2)/3the
parietal lobe (BA 7/40), the dorsolateral prefrérartex and
the ventromedial sectors of the prefrontal cortere( for
example Damésio or Adolphs [G9-33], or Greeneet al or
Koenigset al in [3, 6, 11, 4, 8). Additionally, the limbic
regions which include the amygdala, the hypothalkand the
thalamus are important in processing certain desagvle basic
emotions, such as fear and disgust, and also ialrearotions
processing.

In the case of experimental studies developed leeet al
[3, 6], the participants are confronted with the desioipof
various moral dilemmas. In each moral dilemma $ibna the
participants have to decide on which is the corafterrnative.
While the participants respond to the various diteas,
magnetic resonance images of their brains aretezgis

ISSN: 0976-3104

in non-moral dilemmas, but it is also stronger iergonal
moral dilemmas than in impersonal moral dilemmasisTis
revealed by increased brain activity in regionstes to social
and/or moral emotion processing (see note 3). M@eadn the
personal moral dilemma condition, the experimestdjects
who approve an alternative which triggers a negativ
emotional reaction tend to have a longer reactiore.t For
instance, in the footbridge dilemma situation, sat§ who
approve of pushing someone in front of a runawajylety,
kiling the person pushed but saving five otherayen to
override a negative emotional response which reguin
additional cognitive control. This is revealed hycrieased
brain activity in the anterior dorsolateral preftancortex
(DLPFC) and also by a longer reaction time. In bpthe
conditions - impersonal moral dilemma and non-moral
dilemma —no difference is found in reaction time.

Greeneet al. [6] explore the reasons underlying this difference
in reaction time between the personal moral dilercoradition
and the remaining conditions. The experiment tebis
difference between difficult and easy personal ditemmas
and tests the conjecture that the longer reactioe, twhich is
a feature of the first type of dilemma, resultsirthe conflict
experienced when the surveillance of a utilitariemoral
reasoning depends on a disgusting personal intéove(see
note 4). The conjecture is corroborated by theenlaion of
more intense brain activity in regions associateith whe
control of cognitive conflicts and processes of tird
reasoning (more precisely, the anterior and pasteingulate
cortex (BA 32/23/31), parietal lobe (BA 7/40) antet
dorsolateral prefrontal region (BA 10/46)), togethwith
significant brain activity in neural structures raoclosely
related with the processing of moral and/or soeialotions.
This pattern of brain activity is not found in thase of easy
personal moral dilemmas, in which there is no donfl

Greeneet al [3] consider non-moral and moral dilemmagetween an emotional reaction and a utilitarian ahor

which may also be either personal or impersona (sse 1).

judgment. In these situations, the reaction time is

The non-moral dilemmas are about choices betwe&@mparatively short, and the activity of the newstlictures
conflicting value dimensions, but where these valugnore directly related with cognitive conflict andopesses of

dimensions are deprived of a moral significance.cBgtrast,
the moral dilemmas involve situations where the ahor
salience of the conflicts between values is hidtigd. In some
experimental situations, the conflicts are everwben sacred
values (a human life versus n human lives). Impeabkuersus
personal moral dilemmas draw on some puzzling titos.
For instance, in the case of impersonal moral dilas) a
runaway trolley that mortally threatens five peophtay be
diverted onto a side track, where it will kill ordye person. In
the case of personal moral dilemmas, experimentgésts are
faced with the alternative of pushing someone ontfrof a
runaway trolley, killing the person pushed but sgvifive
others (see note 2).

This experimental study shows that dilemmatic situes
differ in the extent to which emotions are engaierkaction.
Not only is emotional stress stronger in moral miteas than

abstract reasoning is lower.

These results (Greers al., Greene and Haidt, and Greeste
al. [3, 34, 6) suggest that the longer reaction time in situegio
of difficult personal moral dilemmas is not related higher
computational complexity, which is also presenthia case of
easy personal moral dilemmas, but to the conflisiirey from
the moral judgment of competing choice alternatised the
corresponding emotional reaction. The authors ega dual
process theory of moral judgment, in which emphisigiven
to a function of control and inhibition of cognigivprocesses
over emotional responses (see note 5).

Koenigset al [11] tested these moral experimental condition
in patients with emotion-related damage in the nmmedial
prefrontal cortex. Their aim is to identify a causgationship
between the neural structures more closely relatitd the
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processing of moral and/or social emotions and riwal
judgment. This experimental study shows that, agbkrsonal
moral dilemma situation, the patients with emotielated
damage in the ventromedial prefrontal cortex areenvalling
to agree to endorse harmful actions in accordanite &
utilitarian reasoning than the other experimentabjects
(healthy individuals and individuals with neuralsilens in
other brain regions).

[111] DISCUSSION

This psychology and neuroscience research is ingpiin
terms of the distinction between a moral and a edatnal
dimension of the difficulty of choice. This invegdtion
suggests that: (a) individuals spontaneously operat

ISSN: 0976-3104

draws on extreme dilemmatic situations. As statgdvibll et

al. [8]: “[tlhe making of moral judgments on extreme and
unfamiliar situations, such as those posed by idas®ral
dilemmas, offers interesting ways to probe phildséceal
points of view, but can hardly be taken as a pifoxyeveryday
moral reasoning”. The same authors argue in favbr o
extending neuroscience research to these moreidanaihd
current moral dilemmas. Moreover, an extension of
experimental conditions to actual situations o€&iattion and
choice, instead of hypothetical situations, coulsoaoffer
more insights into how individuals cope with valcenflicts
that arise in practice.

Nevertheless, the experiments in psychology andoseience
research suggest that the attribution of a moneg o goods
and services that are not usually object of matregtsactions

distinction between moral and non-moral dilemmagd anmay be a source of moral difficulty. These resatts puzzling

between different types of moral dilemma; (b) ttistinction
is grounded on a difference in the specific neuysiiogic
processes involved; (c) not only are the choosdrtha doer
aware of this difference, but also the observers.fdct,
observers tend to interpret the same signal (fetairce, the
reaction time in a deliberation process) diffengrtépending
on the type of dilemma evoked; (d) when there isltgrnative
which is deemed both morally appropriate and tnigge
positive emotional reaction, the reaction timedsnparatively
short; (e) when the consequences of the choicess air
morally and emotionally detrimental or (f) when rihes a
conflict stemming from the fact that the surveitanof a
utilitarian moral reasoning depends on a disgusfirgsonal
intervention, the reaction time is longer.

It could be argued that the distinction betweenaatand a
computational difficulty not only makes sense tsusiuipported
by evidence. However, it may be insufficient intttieere may
be different types of moral and computational diffty.

Moreover, the evidence also suggests that morfitulify is

not different from computational difficulty becautte former
type belongs to the realm of emotions. Not onlyedeotions
relate to both but cognitive elements may also fesgnt with
emotions in the case of moral difficulty. It careewe claimed
that this cognitive element may sometimes play qulegive

from the perspective of the neoclassical economit®nal
choice model. In fact, descriptive validity of i#ssumptions
that rationality always requires the establishn@htradeoffs
between all values and that valuing something maaosbing
a monetary counterpart to seem to be disproved.vidwe of
individuals as mere “wantons” whose only purposeaildde
the satisfaction of their first order desires, @ighlighted by
the neoclassical economics rational choice mode&lso put
under pressure. However, the question of how angaghtain
transactions and not others are seen as problemsatiains;
why the assignment of a money price to certain gaod not
others may corrupt their value and significancemight be
conjectured that this could happen when the atidhuof a
money price or any other type of tradeoff blocke plossibility
for individuals to express certain judgments alibemselves,
about others and about the nature of the econontdcsacial
relations involved in such transactions. This sstgethat
moral difficulty may not only be relevant in extrem
dilemmatic situations, but may in fact be a rekgjvcommon
feature of choice situations in social contexts.

[IV] CONCLUSION

The paper is grounded on the concept of the difficaf choice,
which has been recognized as a pervasive featunerofn decision

function over emotions (Greera al, Greene and Haidt, and making by behavioral sciences, especially cognitared social
Greeneet al [3, 34, 6). On the other hand, emotional psychology, neurosciences and behavioral econofifes distinction

elements may be present even when assessing mioeaitsal
consequences of action, as suggested by the somaticer
hypothesis (see Damasizo]).

The results also suggest that the different bregions which
are identified as associated to moral judgment pisticipate
in other processes that are not specifically momh.
physiological regulation functions that generateidance and
approach behavior and social behavior in generanyMof
these brain structures sustain the capacity toesept the
mental states of other individuals by inferringitheeliefs and
intentions (“theory of mind”, mirror neurons) (seete 6).

However, the neuroscience research so far is nibde to
address moral difficulty in ordinary situations sisce it only

between a computational and a moral aspect ofcdiffi is drawn
with the support of empirical evidence from psydyyl and
neuroscience research. The limits of this resetyciddress moral
difficulty in ordinary situations are also acknodiged. The paper
further argues in favor of the idea that the dewelents from
psychology and neuroscience research may put thelassical
economics rational choice model under pressure dwealing its
explanatory fragilities.
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NOTES

(1) www.sciencemag.org/cgi/content/full/293/5537/2105/DC1
contains a complete description of the sixty dilemma situations
that participants have to deal with.

(2) “Me hurt you” is the label that appears in the literature in
connection to the moral personal violations (Greene et al. [3,
6]). This type of moral violation pertains to bodily offences,
inflicted on a particular individual or group of individuals, and is
the result of a direct and deliberate action from the agent.

(3) The brain regions where an increase brain activity is
registered, by fMR image, are: frontal lobe (more precisely the
BA 9/10), superior temporal sulcus (BA 39) and posterior
cingulate cortex (BA 31) (Greene et al. and Greene and Haidt
[3, 34]). On the other hand, the brain regions correlated with
work memory, like the frontal lobe (BA 46) and the parietal lobe
(BA 7/40), show an increase in activity in impersonal moral
dilemmas and in non moral dilemmas. Finally, there is not a
significant difference of brain activity between impersonal moral
dilemma and non moral dilemma in the superior temporal
sulcus (BA 39), in the frontal lobe (BA 46) and in the parietal
lobe (BA 7/40).

(4) One of the tragic examples evoked is of a group trying to hide
from a Nazi persecution in which a child may at any moment
cry calling the enemies’ attention.

(5) Greene et al. [35] aim to outline more evidence for a difference
between utilitarian and non utilitarian moral reasoning. While
the former is more closely related with controlled cognitive
processes, the latter tends to be driven by more automatic
processes. This experimental study shows that the cognitive
load increases the average reaction time only for utilitarian
judgments. In the case of non utilitarian judgments, the
cognitive load has no significant impact on the average reaction
time.

(6) These regions are the frontal lobe (more specifically BA 9/10),
the superior temporal sulcus (BA 21/39), the region most
anterior of the anterior cingulate cortex (BA 32), and the
parietal lobe (BA 40) (see for example Frith and Frith or Decety
and Chaminade in [36-39]).
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