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INTRODUCTION
Cognitive neuroscience holds the  promise 
of explaining operations of the mind in 
terms of the physical operations of the 
brain. It is claimed that brain imaging tech-
niques now allow the discovery of neuro-
physiologic markers for almost any kind of 
behavioural phenotype, normal or patho-
logical, both at explanatory and predictive 
level. Since early 2000, law has taken part in 
this debate within the parameters of neu-
roethics, a new interdisciplinary fi eld “at the 
intersection of the empirical brain sciences, 
normative ethics, the philosophy of mind, 
law and the social sciences of anthropol-
ogy, economics, psychology and sociology” 
(Glannon, 2007).

When issues like these are discussed in 
legal contexts a normal fi rst reaction is to 
wonder whether a more complete under-
standing of the neural mechanism for vol-
untary decision-making might undermine 
the legal notion of accountability. Would 
brain scans that reveal a brain feature cor-
related, even weakly, with a propensity 
for violence, infl uence a court’s sentence? 
Will brain imaging subvert the current 
nosography of mental diseases? Is free will 
still alive?

In this paper, after a short presentation 
of these issues, we maintain that it is nei-
ther exhaustive, in theoretical terms, nor 
productive to face the new reality in this 
way. The issue is factually and conceptu-
ally wider than that. In some respects this 
approach might seem to be less noble 
(almost everything is banal if compared 
with free will) but, in the end, the questions 
that arise might be even more challenging; 
e.g. the social/mental/technical/biological 
boundaries of any individual who might 
be under discussion.

NEUROSCIENCE AND ACCOUNTABILITY: 
DIFFERENT APPROACHES
There are various approaches to the impact 
of neuroscience on the law. One believes 

that neuroscience could in time overcome 
ancient illusions (e.g. free will). This posi-
tion is clearly and cogently expressed thus 
by Joshua Greene and Jonathan Cohen: “… 
for the law, neuroscience changes nothing 
and everything. Free will as we ordinarily 
understand it is an illusion generated by our 
cognitive architecture. Retributivist notions 
of criminal responsibility ultimately depend 
on this illusion and, if we are lucky, they will 
give way to consequentialist ones, thus radi-
cally transforming our approach to criminal 
justice” (Greene and Cohen, 2004). Greene 
and Cohen thus openly declare their accept-
ance of the theory that neuroscientifi c fi nd-
ings will have a transformative effect on 
people’s moral perception about free will 
and responsibility. Other scholars are even 
more positive. Abigail Baird and Jonathan 
Fugelsang, for example, point to brain 
imaging technology as an important oppor-
tunity to demonstrate once and for all the 
cerebral development of adolescents, with 
the consequent impossibility of considering 
a teenager as being fully criminally respon-
sible (Baird and Fugelsang, 2004). This is 
particularly important in the USA context, 
where only recently the Federal Supreme 
Court excluded the possibility of a death 
sentence with reference to an adolescent on 
trial. Support comes also from Erin O’Hara, 
who states she is one of a group of scholars 
who consider that a better knowledge of the 
brain could help to understand the validity 
of human behavior theories, thus pragmati-
cally advancing the law (O’Hara, 2004).

The second approach, conversely, incor-
porates neuroscientifi c discoveries within 
pre-existing legal categories. Stephen Morse, 
the main proponent of this position, explic-
itly argues that legal and scientifi c categories 
will remain separate, even after these new 
developments in neuroscience. In other 
words, neuroscience will never be able to 
tell law who is or is not to be considered 
criminally responsible: law and science can-
not answer each other’s questions. Morse 

coins a term to describe the  overestimation 
of the role of the brain in the commission 
of a crime: Brain Overclaim Syndrome 
(Morse, 2004). Similarly, Alan Felthous and 
Henning Sab hold that brain imaging for 
assessment of criminal responsibility would 
not be appropriate, because American 
jurisprudence does not rest on a premise 
of free will. Rather, the law sets standards 
for criminal responsibility and various deci-
sional capacities that relate to psychologi-
cal functions. Whether brain imaging and 
other neurosciences can one day provide 
complete alternative explanations of func-
tions of the will based on natural causation 
is therefore irrelevant (Felthous and Sab, 
2008). Tancredi and Brodie come to similar 
conclusions, affi rming the impossibility of 
explaining criminal behavior on the basis of 
a single neuroscientifi c test (Tancredi and 
Brodie, 2007).

A third point of view is that put by 
the neuroscientist David M. Eagleman, 
who maintains that people are generally 
not aware of all the factors driving their 
behavior even if the legal system rests on 
the assumption that we are practical “rea-
soners”, free to choose how we act. Rather, 
neural understanding of behaviors will 
lead to “better prediction of recidivism, a 
rational basis of sentencing and custom-
ized rehabilitation” (Eagleman, 2008). 
A change in the way of sentencing and 
practical reasoning may lead to more for-
ward-thinking legislation, in which prison 
terms are predicated on the perceived risk 
of recidivism, structuring positive and 
negative incentives to take better advantage 
of people’s neural mechanism.

BRAIN AND BIOLOGICAL BOUNDARIES
Although the importance of this debate 
should not be overlooked, we think that 
a survey of the technological applications 
of neuroscience on the human body, and 
their related impact on the law – even 
beyond the fi eld of criminal law – would 
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be extremely helpful in order to properly 
focus the issue. A provisional list of appli-
cations is the following:

• Brain-machine-web connections and 
the creation of cyborgs are now less of 
a futuristic issue given that new orga-
nic/synthetic interfaces allow compu-
ters to read, interpret and interact with 
human nerve fi bers. This represents 
new opportunities for people affected 
by diseases such as muscular dystrophy. 
Moreover, a few years ago, unforeseen 
chances opened up for healthy people 
wanting to improve their level of com-
munication and mental performance.

• Scientifi c methods of selection could be 
used by schools or by fi rms on the basis 
of specifi c attitudes revealed by brain 
scanning tests.

• In recent years it has become possible 
to ameliorate the mental condition 
of brain-stressed people: drugs such 
as Provigil and Ritalin, which make it 
possible to not perceive fatigue for an 
extended time, are used by students to 
improve their scholastic performances.

• The current defi nition of brain death 
has moved on from that formulated 
by the Ad Hoc Committee to examine 
the defi nition of Brain Death of Harvard 
Medical School (1968) and its following 
revisions. The new neuroscientifi c tech-
nologies may now enable us to refi ne 
our comprehension of the residual acti-
vity found in a person’s brain when no 
organized neural activity seems to be 
present. They would be important also 
in relation to surgical intervention on 
the human brain.

Overall, this short survey seems to con-
fi rm that the impact of neuroscience on 
responsibility and criminal law is factually 
and conceptually wider than usually consid-
ered. One conclusion is immediately appar-
ent. The impact of neuroscience is plural 
and fragmented in its various effects, which 
differ in kind and importance. In some cases 
neuroscience leads to a reduced detention 
period (as in the case of juvenile capital 
punishment in USA cited above) or even 
to acquittal; in others it might increase the 
level of legal restrictions on individuals 
(e.g. in the case of people whose  freedom 

is  limited because of their potentially 
 aggressive  mental condition). In other cases, 
however, a deeper knowledge of the mental 
condition of patients might bring doctors 
to consider a higher number of patients as 
eligible for a guardianship decision.

However, considering these areas of the 
impact of neuroscience on law, it seems to 
us that the neuro-induced redefi nition of 
the biological and mental boundaries of 
any individual is the most critical point. 
Of course this is not new and neuroscience 
is only the latest reason for reopening the 
issue. In recent decades, human biologi-
cal limits look like a fi eld where battles are 
fought, peace treaties signed and boundary 
lines drawn. All this, of course, depends on 
the extensive application of human genet-
ics, new biotechnologies and medical tech-
niques in health services, biological research 
and society. All human individuals, as bio-
logical entities, are deeply affected by these 
developments.. Advances such as artifi cial 
ventilation, new resuscitation techniques, 
artifi cial nutrition and hydration have 
prolonged people’s lives. Assisted reproduc-
tion techniques have widened the oppor-
tunities of bearing children. Furthermore, 
individuals are given the possibility to radi-
cally change their physical state even when 
there is no disease (at least in traditional 
terms), such as in the case of transsexuals. 
The list of biotechnological opportunities 
grows longer every day with the addition 
of new items such as genetic manipulation. 
As a result, the possibility of re-determin-
ing human biological limits, and selecting 
options, is further increased (Santosuosso 
et al., 2007).

CONCLUSION
The contribution of neuroscience to the 
battlefi eld might be summarized in the fol-
lowing terms. If the question of individual 
boundaries is given priority, the age-old 
question of free will may no longer be at 
the forefront. Furthermore, we may discover 
that an individual’s will is intertwined with 
those of other people. If so, should we move 
from the concept of an individual (free) will 
towards a social group’s will? Are associations 
like this merely temporary? Is immediate 
opting-out guaranteed? Who is the indi-
vidual that will opt out? Will it be the “who” 
that freely decided to join the association? 

Or will it be the “new who” that is the result 
of the experience of association? Are they 
the same person? In other words, does the 
individual identity survive the association? 
Is the free, informed decision to associate a 
suffi cient guarantee? Or should a guardian 
be appointed in order to assure the freedom 
of decision (whose?) and respect for the con-
ditions necessary for opting out?

Questions like these, even though not 
new in philosophical debate (Parfi t, 1984), 
are now on the legal agenda and require a 
social response. From a legal viewpoint the 
question might be conceptualized as a matter 
of sovereignty. In other words, once nature 
is out of play and is no longer able to tell us 
what to do or not to do, the question Who has 
the power and is entitled to draw the boundary 
line for each individual? becomes crucial. At 
the moment we do not have a better idea than 
to entitle and empower each individual.

REFERENCES
Baird, A. and Fugelsang, J. A. (2004). The emergence of 

consequential thought: evidence from neuroscience, 
Phil. Trans. R. Soc. Lond. B 359, 1797–1804.

Eagleman, D. M. (2008). Neuroscience and the law. Houst. 
Lawyer 16, 37–40.

Felthous, A. R., and Sab, H. (2008). Introduction to this 
issue: International perspectives on brain imaging and 
the law. Behav. Sci. Law 26, 1–6.

Glannon, W. (2007). Defi ning Right and Wrong in Brain 
Science. Essential Readings in Neuroethics. Dana 
Press – Dana Foundation Series on Neuroethics, 
New York, pp. xvii.

Greene, J., and Cohen, J. (2004). For the law, neuroscience 
changes nothing and everything. Phil. Trans. R. Soc. 
Lond. B 359, 1775–1785.

Morse, S. (2004). New neuroscience, old problems. Legal 
implications of brain science, Cerebrum 6, 81–90.

O’Hara, E. A. (2004). How neuroscience might advance 
the law. Phil. Trans. R. Soc. Lond. B. 359, 1677–1684.

Parfit, D. (1984). Reasons and persons. Oxford, 
Clarendon.

Santosuosso, A., Sellaroli, V., and Pavone I. (2007). 
Drawing the boundary lines of humans: in whose 
bailiwick? Derecho y Religiòn vol. II. 11–36.

Tancredi, L. R., and Brodie, J. D. (2007). The brain and 
behaviour: limitation in the legal use of functional 
magnetic resonance imaging. Am. J. Law Med. 33, 
294.

Received: 30 June 2009; published online: 23 December 
2009.
Citation: Front. Hum. Neurosci. (2009) 3:45. doi: 
10.3389/neuro.09.045.2009
Copyright © 2009 Santosuosso. This is an open-access pub-
lication subject to an exclusive license agreement between 
the authors and the Frontiers Research Foundation, which 
permits unrestricted use, distribution, and reproduction 
in any medium, provided the original authors and source 
are credited.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


