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Questioning a
Putative Solution 
to Violence: 

Genetics & Public Policy

Sanjay Basu

What broke in a man when he could bring himself to kill another? 
–Alan Paton (1948)

V
iolent crime rates in the United States have risen by as much as 300 percent in just forty

years, even as the proportion of young males–the sector of the population most likely to

become violent criminals–has decreased dramatically.1, 2 Putative solutions to the prob-

lem abound, but among the most controversial is Jack Westman’s case for

“parental licensure”: A proposal to require individuals to be licensed for

parenthood.3 Those persons whom supporter David Lykken refers to

as “immature, overburdened, unsocialized, or otherwise incompe-

tent” parents would be denied a license, and therefore denied the

opportunity to have children–which, Lykken claims, would

cause “the source of most crime and violence to dry up.”4 He

calls Westman’s proposal a form of “eumemics,” an alternative

to eugenics based on the selection of memes (Richard Dawkin’s

term for units of environmental influence) rather than genes.5

Would such a licensing process work, and if so, would we want to

institute it? A thorough review of the genetics and environmental corre-

lates to violence suggests otherwise; biological and psychological data question

the proposed effectiveness of parental licensure, and ethical problems with the plan can be used to

argue against its implementation.

Genes and Violence
The proposal to institute parental licensure rests on the premise that “parents matter”–that, in

other words, whatever factors contribute to violent behavior can be mitigated or otherwise altered

by parental influences. Is this indeed the case? 
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Years ago,biologists might have readily agreed.
But modern geneticists are unlikely to accept
Watson’s challenge to “give me a dozen healthy
infants and my own specialized world to bring
them up in, and I’ll guarantee to take any one at
random and train him to become any type of spe-
cialist I might select.”6 We now know that life out-
come is not so extremely mutable,and genetic evi-
dence seems to demonstrate that the propensity to
commit violent crime may have a genetic contri-
bution.

Key evidence for this conclusion has come
from studies of monozygotic and dizygotic twins.
A 1986 investigation by Rushton and his col-
leagues included 573 adult twin pairs (raised
together) from the University of London Institute
of Psychiatry Volunteer Twin Register. The twin
pairs received questionnaires assessing both their
altruistic and aggressive tendencies,and the result-
ing scores produced a correlation of 0.40 between
monozygotic (MZ) pairs and 0.04 for same-sex
dizygotic (DZ) pairs. From these correlation val-
ues, a heritability estimate of 72 percent was
obtained, suggesting that 72 percent of the total
variability in the aggressiveness measurement
could be attributed to genetic differences between
individuals. Maximum-likelihood model-fitting
of the data in this study revealed that approxi-
mately 50 percent of the variance on the aggres-
siveness test was associated with genetic effects,
virtually zero percent was associated with the
twins’ common environment, and the remaining
50 percent was associated with each twins’specif-
ic environment or with testing error.

These dramatic results have since been repli-
cated. A study of 500 healthy MZ and DZ twin
pairs (some raised together, others apart) report-
ed a heritability of 41 percent for scores on a dif-
ferent self-administered aggressiveness question-
naire; model-fitting procedures in this case were
consistent with a genetic but not a shared envi-
ronmental influence on the trait.7

The results from these two studies were further
supported by a third research group, who admin-
istered the Multidimensional Personality
Questionnaire (MPQ) to 217 MZ and 114 DZ
reared-together adult twin pairs and 44 MZ and 27
DZ reared-apart adult twin pairs.8 Their study fit-
ted a four-parameter biometric model (including
genetic, additive versus nonadditive, shared fam-
ily environment, and unshared environment
components) to data obtained with eleven pri-
mary MPQ scales and three higher-order scales.
The heritability of aggression estimated by this
model was 0.44, with the intraclass correlation of
MZ twins raised apart equaling 0.46, as opposed
to just 0.06 for DZ twins raised apart (whereas MZ

twins together had a correlation of 0.43 and DZs
raised together had a correlation of 0.14). Given
these numbers, the variance due to the common
environment could be considered negligible;
between 1 and percent of the variance could be
attributed to the environment shared by a pair of
twins but different between twin pairs (using the
formula c2 = rMZ–h2,where c2 is the common envi-
ronment effect, rMZ is the MZ twin correlation
coefficient, and h2 is the heritability).

The results of these three studies are robust; a
recent review of over 100 such studies of aggres-
siveness suggests that, averaging between the
studies, genetic differences account for about half
of the total variation in risk for aggressiveness,
even when using different scales.9 But heritability
estimates between studies are far-ranging, indi-
cating either that differences in research methods
were significant between studies, or that modera-
tors of genetic risk factors are likely to exist.

It is notable in reviewing this evidence that vio-
lent crime was not the specific phenotype being
correlated to genetic factors in these studies.
Rather,“aggression”was the trait being correlated,
on the basis that violent crime is itself not a distinct
phenotype.It is assumed here that violent crime is
likely to be the result of a propensity to be aggres-
sive.As the psychologist Michael Lyons has stated:
“Criminality per se is not a biological characteris-
tic of the individual–it is a social construct.”30

But the problem of clearly defining the pheno-
type of “violence” versus other phenotypes of
“aggression”or even “antisociality”cannot be eas-
ily resolved. Given our current understanding,
violence is likely to be the manifestation of a gen-
eral highly aggressive phenotype, given that it is
difficult to imagine individuals who are “nonvio-
lent”but still “highly aggressive.”Violence may also
be part of a general “antisociality,” although vio-
lence is not necessarily a prerequisite for the diag-
nosis of syndromes such as antisocial personality
disorder.10 No matter how we specify conditions
for “antisociality” and “aggressiveness,” the prob-
lem of clearly defining a violence phenotype is not
simply solved with current data from twins or
through semantic debates. Rather, investigations
into the underlying mechanisms of the trait may
be more revealing; generally speaking, if the
mechanism underlying one behaviorally defined
trait is identical to the mechanism underlying
another, then definitions of each trait should be
redefined so that the two traits can be treated as a
single, more general phenotype.

Mighty Mean Mice
A clear mechanism for the emergence of vio-

lence and a more concrete understanding of its
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phenotype could help us evaluate the parental
licensing strategy. To understand the putative
genetic mechanisms underlying violence, and
thereby specify both its phenotype and its causa-
tion more precisely, biologists have turned to ani-
mal studies. Several years ago, pharmacological
evidence indicated that levels of serotonin were
inversely related to behavior in mice; it is no sur-
prise, then, that serotonin was among the first
chemicals relating to aggressive behavior to be
studied in detail.11 5-HT1B receptor knockout
mice were among the most intensely examined
model systems. Although these mice did not dis-
play gross abnormalities and appeared normal
during development, breeding, eating, explo-
ration,and “anxiety”testing,they attacked intrud-
ers faster and with more intensity than did wild-
type mice.12 After this observation was replicated,
scientists began to study the serotonin pathway
differences between violent and nonviolent
humans.13

One study of a Dutch family with X-linked
mild mental retardation received considerable
attention because it correlated a detrimental point
mutation in monoamine oxidase A (MAOA),one
of two enzymes that metabolizes 5-HT, to the
degree of impulsive aggressive behavior exhibited
by individual family members.14 Only those indi-
viduals in the family who displayed violent behav-
ior (including murder attempt, rape, and arson)
had the polymorphism.But because only fourteen
individuals were studied and many of these indi-
viduals lived together,it would be incorrect to con-
clude that deficiency in MAOA necessarily led to
the exhibition of violence from these individuals.
Even if the MAOA polymorphism (rather than
other genetic and environmental factors) was
responsible for the differences between the violent
individuals and their normal relatives, all of the
violent persons in this study exhibited verbal abu-
siveness and several other antisocial tendencies.
This suggests that violence alone could not be
treated independently of a larger personality
change manifest in these individuals. The MAOA
polymorphism in this study is, in any case,so rare
that it cannot account for most violent behavior in
the United States. Another polymorphism in the
promoter of the gene, however, has been more
recently correlated to aggressive behavior in a
community sample of 110 men from Pittsburgh,
who were subjected to a standardized interview
and a questionnaire measuring impulsivity, hos-
tility and lifetime aggression history.15 The poly-
morphism in this study was associated with gen-
eral traits of impulsive control and antagonism.
Given such data, it would be presumptuous to
declare that MAOA is the “mean gene” specifical-

ly responsible for violent behavior.16 However,
MOAO may increase the propensity to behave
aggressively.In this regard,MAOA deficiencies do
not support a simple causal relationship between
metabolic abnormality and behavioral problems.
Aggressive or otherwise abnormal behavior has
not been noted in depressed patients receiving
MAO-inhibiting drugs, and MOAO deficiency
actually increases functional 5-HT levels in the
brain (contradicting previous hypotheses that low
serotonin levels contribute to aggressive pheno-
types).17, 18, 19

Low serotonin levels were correlated to aggres-
sion in studies of other genes involved in serotonin
metabolism. For example, mice heterzygous for a
mutation in the gene encoding alpha-calmodulin-
dependent protein kinase II (CaMKII) exhibit
both increased defensive aggression and decrease
fear responses.20 Extracellular and whole-cell
patch-clamp recordings from brainstem slices of
these mice indicated that serotonin release in the
dorsal raphe was reduced. Since CaMKII is
required for the activation of tryptophan hydrox-
ylase,the rate-limiting enzyme in 5-HT synthesis,
a deficiency in the CaMKII mouse would likely
lead to decreased 5-HT levels. Using a standard-
ized interview and a questionnaire on aggression
and anger-related traits of personality for 251 men
and women from the Pittsburgh area, Manuck
(1999) found an association between increased
“antagonistic behavior” (tendency to experience
unprovoked anger) and a polymorphism in the
tryptophan hydroxylase gene.21

Because so much research has focused on this
serotonin pathway, however, the possibility that
other molecular pathways might contribute to
aggression or violence has been largely obscured.
One study in mice does suggest that aggression
can be exhibited through a pathway not directly
related to serotonin. Mice with a targeted disrup-
tion of neuronal nitric oxide synthase (nNOS),the
enzyme that catalyzes the production of nitric
oxide neurotransmitter, exhibited grossly normal
appearance, locomotor activity, breeding, long-
term potentiation, and long-term depression. But
they also displayed a large increase in aggressive
behavior and excessive, inappropriate sexual
behavior.22 A human equivalent of this phenome-
non has yet to be investigated. If polymorphisms
do exist in genes related to nitric oxide metabo-
lism,then association tests investigating a correla-
tion between these and aggressive behavior in
humans should be performed.

Nevertheless, the mouse data on nNOS, along
with the diverse data accumulated from serotonin
studies, indicates that a biological mechanism for
aggressive personalities is unclear at the present
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time.Both animal models and genetic association
studies have, however, indicated that violence in
humans is probably not the effect of a single gene;
rather, individual genes will probably be associat-
ed with discrete factors that increase or decrease
the risk for aggressiveness.In addition,the survey
studies correlating behaviors to polymorphisms in
genes involved in serotonin metabolism suggest
that violence or even aggression is very unlikely to
be a phenotype independent of other personality
traits. Aggression is probably the result of several
different genes working together to elevate the risk
of exhibiting violent tendencies and several other
related traits.

Emergenesis and the Unshared
Environment

What do these studies imply for our evalua-
tion of the parental licensing hypothesis? Do they
indicate that we should throw up our hands and
presume that all violence will be fated upon us by
genes that generate mean people?

Far from it. The fact that twin and adoption
studies reveal about 50 percent heritability for
aggressive behavior indicates that roughly half of
the total variability in this trait can still be attrib-
uted to nongenetic differences between individu-
als. That may seem like a strong argument for the
parental licensing strategy, but we have yet to
establish whether the nongenetic influences on
individuals are from parents or from other
sources such as peer groups. Discriminating
between parental influence and other nongenetic
influences will be crucial to our evaluation of the
parental licensing model. But it has been suggest-
ed that even if parents don’t affect their children
through environmental means, using measures
like parental licensure could prevent the genes of
violent or incompetent parents from generating
violent or incompetent offspring (note, however,
that this was neither the premise under which
Westman (1994) originally proposed his parental
licensure theory nor the premise under which
Lykken (2000) endorsed it).23 Therefore, to refute
the parental licensing strategy on scientific
grounds, one would need to present evidence
that violence does not run in families despite the
evidence that it is heritable and that the environ-
mental influences of parents on their offspring is
either negligible or superceded by other environ-
mental influences.

At first glance, this task seems impossible. But
significant data does exist to strongly support both
of these arguments against parental licensing.First
of all, the animal models and human association
studies reviewed earlier in this paper suggest that
a single “mean gene” is unlikely to exist, and so a

single allele for violence is probably not passing
from parent to offspring. In addition, several her-
itable traits do not run in families,and a tendency
toward aggression or violence is likely to be one of
these traits. Traits that are influenced by a config-
uration of polymorphic genes (rather than a sim-
ple additive sum of such genes) are known as
“emergenic”traits.24 Rather than being the product
of several genes, each contributing a small bit to
the resulting trait,emergenic traits are the product
of an “assembly line” of genes, where each gene is
essential to producing the phenotype.The absence
or change of any one gene will not simply lessen
the strength of the phenotype, but will instead
produce a large quantitative or qualitative change
in the trait.Lykken and his colleagues (1992) pro-
vide an analogy to the eye: A person who fails to
receive a gene crucial for eye formation will not
simply have a smaller eye, but will have a terribly
malformed one.

Emergenic traits that follow this rule might
include traits like facial beauty.While genes obvi-
ously affect facial beauty, the configuration of
genes is also important.“As a rule,”Lykken writes,
“the attractiveness of a given nose or chin or pair
of ears depends to an important extent on the
context of the other features.” A small, feminine
nose and dimpled cheeks will not go so well with
bushy eyebrows and a square jaw. But not all
emergenic traits are to be evaluated as subjective-
ly as facial beauty. Frequency of the alpha rhythm
on an electroencephalogram, the exhibition of
serious psychiatric syndromes, extraversion, and
electrodermal response and habituation have all
been cataloged as emergenic traits.25, 26, 27, 28

One can deduce that if a trait is emergenic,
MZ twins should share a strong correlation for
the trait because they share their entire assembly
line of alleles.Also, since DZ twins are unlikely to
share all the genes in the configuration, they
should be much less than half as similar as MZ
pairs (unless their shared environment con-
tributes to their similarity). Twin studies of
aggression indicate that DZ twins are also much
less than half as similar on aggression scales as
MZ twins, so aggression is probably emergenic
and is minimally affected by the shared rearing
environment. The trait’s emergenic property
indicates that aggression will be only weakly cor-
related between parents and offspring,so the trait
will not simply “run in families.”

During one study of twins, a Self-Rating
Inventory was given to 198 pairs of middle-aged
twins from the Minnesota Twin Registry. These
twins gauged the seriousness of their aggression
when they got mad (rating themselves a “five” if
they got physically violent when angry) and were
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retested on the same scale three years later. The
cross-time, within-twin correlations were 0.89
for MZ twins and 0.03 for DZ twins.4

Similarly, the Rushton, Fulker, Neale et al.
(1986) study reviewed earlier in this paper pro-
duced a correlation of 0.40 between MZ pairs
and 0.04 for same-sex DZ pairs from a London
twin population tested on a scale of aggressive-
ness; this data again supports the emergenic
model for aggressive behavior.29

If the DZ twin similarity had been half or
more of the MZ similarity value, then one might
hypothesize that aggression measured by these
scales was either not emergenic or was strongly
affected by the shared rearing environment.
Neither of these cases appears to be true, and the
diminished importance of shared environment
indicates that parental influences on offspring
with regard to this trait are minimal. If the par-
ents treat their twins differently in such a way that
the differential treatment has an affect on person-
ality, and the treatment is not predictable from
the child’s innate characteristics (because
parental treatment correlated to a child’s genetic
makeup will be included as “genetic” during
behavioral analysis), then it is possible that par-
ents do still have an affect. However, it is reason-
able to say that these conditions are collectively
implausible, validating our initial conclusion that

parents probably have little or no effect on off-
spring in this case (Pinker S, e-mail communica-
tion, May 2, 2001).

The fact that shared environmental influences
probably fail to contribute to aggression is sup-
ported by all three of the twin studies reviewed in
the first section of this paper. The researchers
who conducted these studies used maximum-
likelihood model-fitting of their data to conclude
that zero percent of the variance between aggres-
siveness scores was associated with twins’ com-
mon environment.

It has been argued, however, that characteris-
tics of the shared or family environment can still
promote antisocial behavior during childhood
and beyond. Lyons, True, Eisen et al. (1995) sug-
gested this after administering the Diagnostic
Interview Schedule Version III-revised (which
tests for symptoms of antisocial personality dis-
order) by telephone to 3,226 pairs of male twins
from the Vietnam Era Twin Registry.30 The
results indicated that on a variety of symptoms,
the unique environment (plus measurement
error) explained the largest proportion of vari-
ance in both juvenile and adult antisocial traits.
But shared environment also correlated to some
juvenile antisocial traits, even though it did not
significantly correlate to adult traits.

In addition, Lykken (2000) has defended his
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idea that parents significantly contribute to a
child’s manifestation of antisocial behavior, par-
ticularly violent crime, on the basis of results
from his study of 465 30-year-old Caucasian
male men born in Minnesota.4 Of this group, 118
were labeled “less socialized” for having served
jail terms or for admitting that they had engaged
in illegal activities during or after adolescence
and for having delinquent friends. These men
and their “more socialized” peers were asked to
rate how “good” their parents were (based on
degree of “affability,” whether the parents were
“strict but warm,” “good company,” and “not
themselves focused on drinking or drugs”). The
men also rated their “citizenship,” their “religious
commitment,” whether they had a “happy home”
or an antagonistic one, whether their parents
were religious, and whether their friends were
delinquent or got into fights. The findings indi-
cated that a significant negative correlation (of
effect size -0.50) was found between having
“good parents” and being “unsocialized.” Lykken
has made much of this result, although the corre-
lation is not indicative of causation.

A review of Lykken’s data, however, shows that
he has failed to correlate his “unsocialized” phe-
notype to that of aggressiveness or violence.

Simply serving jail time or engaging in illegal
activities does not imply that an individual is vio-
lent, and so these results cannot be easily extrap-
olated to our consideration of factors contributing
to violence. But an even greater problem lies with
Lykken’s population: It is constructed to avoid
measuring the effect of peer environments on
antisociality.Lykken gives the label “unsocialized”
to individuals who not only serve jail time or
engage in illegal activities, but also have friends
who can be described as delinquent. Since his
population of “unsocialized” individuals is com-
prised entirely of persons with delinquent friends,
it is not surprising that Lykken found a large cor-
relation (effect size +0.98) between being “unso-
cialized” and having “friends who get into fights,”
and an even greater correlation (effect size +1.14)
between being “unsocialized” and having “delin-
quent high school friends.”But it cannot be deter-
mined whether these results indicate that antiso-
cial behavior in general is truly correlated to hav-
ing delinquent peers or whether these correlations
are merely a result of including only criminals with
delinquent peers in the sample. By requiring that
an individual have delinquent friends to be includ-
ed in his “unsocialized” population, Lykken has
avoided gauging whether peer behaviors correlate
more strongly to antisocial behavior than do
“good parents.”A better study would have labeled
individuals “unsocialized” if they had independ-
ently conducted violent or criminal behavior,
regardless of their friends’ behavior. Such a study
would separately determine the correlation
between being “unsocialized” and having delin-
quent or violent peers and compare that correla-
tion to the one between being “unsocialized” and
having “good parents.”

Similar comparisons have been made: J. R.
Harris has, for several years, indicated that influ-
ences experienced by children outside their
homes are likely to affect their psychological
traits more than parenting influences and other
experiences shared by siblings in a family.31 While
parents may provide basic nurturing, Harris has
suggested, they have little effect on how children
“behave the way they do in the world outside the
home.”32 Chief among the evidence in support of
Harris are twin studies showing that DZ twins
and siblings are often less than half as similar as
MZ twins for most psychological traits. Had par-
enting influences and other factors shared
between siblings in a family significantly affected
these traits, then DZ twins and biological siblings
should be more than half as similar as MZ twins.
But this is not the case with most psychological
variables–and, as previously shown, it is not the
case with aggression.
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Lykken argues that even if peer environments
are the primary environmental influences on
children’s behavior, including aggressive behav-
ior, parental licensure should still reduce violence
because parents have a say in their child’s choice
of peers.4 Although Lykken presents no evidence
for this conclusion (relying entirely on anec-
dotes), it is logical that his assertion is at least
partly true. But such an extreme measure as
parental licensure seems to be inappropriate
public policy, particularly when other measures
that can mitigate violence and misbehavior
among peer groups–such as after-school and
gang-reduction programs–are more likely to
directly reduce the problem of bad peer influ-
ences without exerting control over an individ-
ual’s reproductive opportunities. Sociological
evidence suggests that programs providing after-
school supervised work and play opportunities,
along with marketable job skills and gainful
employment opportunities to gang members,
dramatically reduce overall community violent
crime levels as well as the rates of violent crime
committed by individual gang members or those
living in gang-ridden neighborhoods.33, 34

Although gangs are certainly not the only
forum through which violence is exhibited, suc-
cessful gang-reduction programs demonstrate
that initiatives affecting only peer environments,
without directly affecting the dynamic of parent-
child interactions in the home, can significantly
mitigate violence. Unlike these programs,
parental licensure would not directly address the
peer environment or other neighborhood factors
that contribute to aggression and violence.

Ethical Problems with 
Parental Licensing

Although this review of the genetic data on
aggressive behavior allows for an undercutting of
the parental licensing strategy on scientific
grounds, ethical reasons to avoid parental licens-
ing must also be discussed. Principle among
these is the question of who would be licensed.
Lykken (2000) suggests that both parents be
“over 21, married, self-supporting” and that nei-
ther parent can have “been convicted of a violent
crime.”4 He would make exceptions, to be regu-
lated by a “family court”for “wealthy professional
women, such as the film actress Jodie Foster...or
gay and lesbian couples” who wish to raise chil-
dren.Westman (1996) offers slightly different cri-
teria, suggesting that “18 would be a reasonable

age” for parenting if an 18-year-old makes a
“pledge” to care for and nurture the child and if
the applicant possesses “basic knowledge of
child-rearing.”35 He admits, however, that “at this
time large-scale testing for signs of parental
incompetence is premature. Efforts to predict the
parenting potential of pregnant women by test-
ing have yielded inconsistent results.”

But even if Westman’s or Lykken’s list of crite-
ria become usable, there is no reason to believe
that all Americans share the ideals the two men
have listed. Parental licensing would inherently
impose one group’s ideals onto a population of
persons with varied and protected rights to hold
their own values. Under Lykken’s criteria, and
using current demographic statistics, persons of
low socioeconomic status would account for most
of those who would fail to obtain licenses to repro-
duce.36 One wonders whether these groups would
have a voice in the matter or simply,as Lykken has
suggested,“be required to submit to an implant of
Norplant [a chemical contraceptive] as a way to
keep them from having another baby.”37

Such comments conjure images from Orwell’s
1984 or scenes from television shows about CIA
conspiracies. One can reasonably suppose that
few American citizens would want their govern-
ment officials forcing them into infertility by
requiring chemicals be surgically implanted into
their bodies.Parental licensing, it can be conclud-
ed, is fundamentally incompatible with our coun-
try’s basic claim to the preservation of liberty.

Conclusion
It is recommended that a parental licensing

strategy to reduce violent crime not be instituted.
Studies of the genetics of violent crime suggest
that no single gene is responsible for violence and
that aggression itself is probably an emergenic
trait.As a result, parental licensing cannot be jus-
tified on the grounds that the trait simply runs in
families. Studies also show that peer environ-
ments and other environmental influences aside
from parenting are likely to be the primary envi-
ronmental contributors to aggressive or violent
behavior. On the basis that parental licensing
proposals suffer from several ethical problems
and might only indirectly address peer environ-
ments or other nonshared environmental contri-
butions to aggressive behavior, it is suggested that
alternative strategies, such as gang reduction
measures and after-school programs, be institut-
ed instead of parental licensing.
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