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Bracketing off population does not advance ethical reflection
on EVCs: A reply to Kayser and Schneider

In a recent contribution to this journal, Kayser and Schneider
reviewed the relevance of external visible characteristics (EVCs)
for criminal investigation [1]. Their aim was to broaden the debate
about the scientific, legal, and ethical dimensions of the use of EVCs
for criminal investigation, which will help to achieve a firm legal
basis for the application of EVCs eventually. While we applaud
Kayser’s and Schneider’s overall very thoughtful and nuanced
discussion of this topic, we were surprised to read that they
suggest that a discussion of ‘the challenges of using problematic
definitions of populations [. . .] has to be kept separate from using
EVCs’ (p. 158). In contrast to these authors, we contend that
questions about defining populations – both at the level of
scientific research, and the application of EVCs in criminal
investigation – lie at the core of most social, ethical, and legal
issues raised by the translation of EVCs into forensic and police
practices.

Issues around population are partly of a technical nature,
insofar as they concern questions of how a population can be
defined and population-neutral markers can be developed [2].
They involve pressing normative questions that are and should
continue to be part of ongoing research agendas in forensic
genetics [3]. How a certain population is defined in the laboratory
and in forensic practice has much more far-reaching implications.
Next to the three EVC markers discussed by Kayser and Schneider,
red-hair, blue and brown eyes, EVCs include STRs and SNPs
typically located on the Y-chromosome and mtDNA. Y-chromo-
somal DNA and mtDNA are passed down virtually unaltered from
generation to generation and therefore allow for tracing back
paternal and maternal lineages, which includes offspring and
siblings, but extends also to intergenerational relationships
between individuals and their Y-chromosomal and mtDNA
ancestors [4]. The latter enables inferences about the probable
ethnicity, as defined in population genomics, of the originator of a
biological trace [3,5–7]. Thus, as Kayser and Schneider indicate, it is
pivotal to keep in mind that EVCs provide no more than statistical
probabilities calculated on the basis of aggregate data; they do not,
and cannot, individualize. The establishment of protocols regard-
ing the utilization of such probabilistic information on ethnic
background in police investigations will be a crucial step towards
preventing unintended consequences.

In the Dutch case, where legal provisions are in place,
politicians and legislators have welcomed DNA-based EVCs as
useful tools in serious and high-profile cases where criminal
investigators have no useful clues about the suspect. The idea is
that DNA-based EVCs will generate investigative leads, and
sometimes also solicit clues about the suspect (e.g. when
broadcasted on national television). It is not hard to imagine that
in case of a serious crime in a neighborhood of a Western European
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city, the following two profiles will not only have different
operational value but also different social implications:

Profile 1: Male suspect, likely of Western European ancestry;
likely to have blue eyes; unlikely to have red-hair
Profile 2: Male suspect, likely of Mediterranean ancestry; likely
to have brown eyes; unlikely to have red-hair

Profile 1 does not give many operationally useful clues, as it
would apply to a good proportion of the population of our fictional
city. Yet EVCs can be and has been used to exclude suspects from
ethnic minorities. While this is certainly a positive effect of the use
of EVCs in criminal investigation, the flip side of the coin is that the
second profile foster exactly the opposite, namely forms of racial
profiling and the incrimination of a whole population. Such cases
have occurred in recent history and lead to violations of basic
rights of large groups of people (for descriptions see [8–12]).
Infringements of the rights of groups of individuals typically occur
when volunteers – approached according to criteria that corre-
spond with certain presumed ethnicities – are requested to provide
samples ‘voluntarily’. If such requests are declined, individuals
may find themselves reclassified as suspects, from which, in
various jurisdictions, DNA-samples can be taken by force [13].
Because their suspect-status – in this case – derives from the mere
fact that they are assumed to belong to a certain ethnic group, this
must be seen as violation of their rights to bodily integrity and
privacy.

It is however crucial to emphasize that EVCs, even when they
are robust and prudently implemented, will in many cases depend
on eye-witness accounts to solve a crime. For in a large scale
genetic study based on ‘volunteer’ samples may not always be
permitted or, then again, it may not result in the inclusion of the
suspect. More generally, EVCs are part of a criminal investigation
employing a number of different technologies, e.g. profiling,
fingerprint analysis, and CCTV footage. Different forensic data are
thus combined and interpreted, and subsequently merged into
knowledge about the unknown suspect [14]. It is not possible to
attest ethicality to the application of one certain technological tool
as if it were used in isolation.

Furthermore, in certain countries the male suspect in our
example, who – according to DNA-based EVC analysis – is likely to
be brown-eyed and of Mediterranean ancestry, is likely to be
assumed to be ‘Moroccan’. If this is an assumption that is made in
the public realm, it increases the risk of stigmatization of
individuals and groups, reinforces racial categories [3,8–12,15],
and clusters an entire population group into a ‘suspect population’
[16]. If such assumptions enter investigative considerations as
well, then members of such ‘suspect populations’ will have to be
actively excluded as possible perpetrators e.g. by means of DNA
dragnets. Furthermore, these assumptions, when they become part
of investigative considerations, are problematic also in the sense
d Ltd. All rights reserved.
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that they bias and effectively unduly limit the pool of possible
suspects.

If individuals are turned into quasi-suspects merely because
they resemble an EVC profile, or because they belong to a certain
ethnic group that the perpetrator is assumed to belong to, and then
need to prove their innocence by providing a ‘voluntary’ DNA
sample, the onus of proof is shifted from the Office of Public
Prosecution to the ‘volunteer’. This compromises, if not effectively
abolishes, the presumption of innocence [10,17]. While it could be
argued that the same is the case when people become suspects
because they fit an eye-witness description, the case of DNA-based
EVC is different as incrimination here is achieved through
population genetics instead of crime-related leads and clues. This
poses the question whether such forms of ‘genetic policing’ [17]
are desirable in an atmosphere in which DNA-technologies are
seen by many stake holders as infallible ‘truth machines’ (for
comments see [18,19]), and knowledge of forensic science in the
police force is generally low [20].

As our examples show, EVCs have moved the problem of
defining population centre stage [8]; what is at stake are not only
individual rights but civil rights of entire groups of people.
Avoiding unintended consequences of the use of EVCs for forensic
and policing purposes will not be achieved by discussing scientific
and operational issues alone. Given the risk and potential social
consequences, forensic geneticists, police examiners as well as
experts on the ethical, legal, and social aspects of EVCs should
engage in ongoing debate as to safeguard proper use of this
technology [3,8].

References

[1] M. Kayser, P.M. Schneider, DNA-based prediction of human externally visible
characteristics in forensics: motivations, scientic challenges, and ethical consid-
erations, Forensic Sci. Int. Genet. 3 (3) (2009) 154–161.

[2] G. Sun, et al., Global genetic variation at nine short tandem repeat loci and
implications on forensic genetics, Eur. J. Human Genet. 11 (1) (2003) 39–49.

[3] M.K. Cho, P. Sankar, Forensic genetics and ethical, legal, and social implications
beyond the clinic, Nat. Genet. 36 (11) (2004) S8–12.

[4] J.M. Butler, Forensic DNA typing, in: Biology, Technology and Genetics of STR
Markers, 2nd ed., Elsevier Academic Press, Amsterdam, 2005.

[5] A. Dettlaff-Kakol, R. Pawlowski, First Polish DNA ‘‘manhunt’’—an application of Y-
chromosome STRs, Int. J. Legal Med. 116 (2002) 289–291.

[6] M.A. Jobling, A. Pandya, C. Tyler-Smith, The Y chromosome in forensic analysis and
paternity testing, Int. J. Legal Med. 110 (3) (1997) 118–124.

[7] P. Knijff, de, Son, give up your gun: presenting Y-STR results in court. Promega.
Profiles in DNA, 7 (1) (2003) pp. 3–5.

[8] A. M’charek, Silent witness, articulate collectives: DNA evidence and the inference
of visible traits, Bioethics 22 (9) (2008) 519–528.

[9] A. M’charek, Contrasts and comparisons: three practices of forensic investigation,
Comp. Sociol. 7 (3) (2008) 387–412.
[10] V. Toom, Inquisitorial forensic DNA profiling in the Netherlands and the expan-
sion of the forensic genetic body, in: R. Hindmarsh, B. Prainsack (Eds.), Genetic
Suspects. Global Governance of Forensic DNA Profiling and Databasing, Cam-
bridge University Press, Cambridge, 2010.

[11] H. Washington, Base assumptions? Racial aspects of US DNA forensics, in: R.
Hindmarsh, B. Prainsack (Eds.), Genetic Suspects. Global Governance of Forensic
DNA Profiling and Databasing, Cambridge University Press, Cambridge, 2010.

[12] P.N. Ossorio, T. Duster, Race and genetics: controversies in biomedical, behavioral,
and forensic science, Am. Psychol. 60 (2005) 115–128.

[13] R. Hindmarsh, B. Prainsack (Eds.), Genetic Suspects. Global Governance of Foren-
sic DNA Profiling and Databasing, Cambridge University Press, Cambridge, 2010.

[14] M. Innes, Investigating Murder. Detective Work and the Police Response to
Criminal Homicide, Oxford University Press, Oxford, 2003.

[15] S. Jasanoff, DNA’s identity crisis, in: D. Lazer (Ed.), DNA and the Criminal Justice
System. The Technology of Justice, MIT Press, Cambridge, MA and London, 2004.

[16] S.A. Cole, M. Lynch, The social and legal construction of suspects, Ann. Rev. Law
Soc. Sci. 2 (2006) 39–60.

[17] R. Williams, P. Johnson, Genetic Policing. The Use of DNA in Criminal
Investigations, Willan Publishing, Cullompton, Devon, 2008.

[18] M. Lynch, et al., Truth Machine. The Contentious History of DNA Fingerprinting,
The University of Chicago Press, Chicago and London, 2008.

[19] S. Jasanoff, Just evidence: the limits of science in the legal process, J. Law Med.
Ethics 34 (2) (2006) 328–341.

[20] J. Fraser, R. Williams, The contemporary landscape of forensic science, in: J. Fraser,
R. Williams (Eds.), Handbook of Forensic Science, Willan Publishing, Cullompton,
Devon, 2009.

Amade M’charek
Department of Sociology and Anthropology,

Faculty of Social and Behavioural Sciences,

University of Amsterdam, Spinhuis,

Oudezijds Achterburgwal 185, 1012 DK Amsterdam,

The Netherlands

Victor Toom*

Northumbria University Centre for Forensic Science,

School of Life Sciences, Northumbria University,

Ellison Building, Northumberland Road,

Newcastle upon Tyne, NE1 8ST, UK

Barbara Prainsack
King’s College London,

Centre for Biomedicine & Society (CBAS),

Strand, London WC2R 2LS, UK

*Corresponding author
E-mail address: victor.toom@northumbria.ac.uk

(V. Toom).

10 September 2010

mailto:victor.toom@northumbria.ac.uk

	Bracketing off population does

