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We agree wholeheartedly with Clark’s overall message that genetics accounts
for outcomes long assumed to be due to nurture. Like other books in his trilogy,
Clark marshals evidence from diverse sources to support his argument.

The data reach in this book—1600-2026—is jaw-dropping. Clark (and
his colleague Neil Cummins) turned to wedding-register marks, probate courts,
Huguenot wills, Oxbridge matriculation rolls, Sandhurst cadet lists, Wedgwood
servants, and the Guild of One-Name Studies, to name a few. These data atre
imaginative, arresting, and inspiring, The analyses conducted, given the manifest
complexities of harmonising across data types, time, and place, are impressive.

Here we focus on five issues especially germane to genetics. We limit our
focus to cognitive traits—individual differences in general and specific cognitive
abilities—which are the prime drivers of the social status outcomes that are the
focus of Clark’s work. For interested readers, more systematic presentations of
behavioural genetic methods and results are available (Knopik et al. 2017).

Shared Environmental Influence Has Little
Effect on Cognitive Traits in the Long Run

In Chapter 2, Clark presents evidence that genetics (inherited DNA differ-
ences) account for at least 50 percent of the variance in cognitive development. To
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underline this, we refer to a meta-analysis of the heritability of human traits based
on fifty years of twin studies (Polderman et al. 2015). The meta-analysis of 2,748
publications, including over 14 million twin pairs, yielded an average heritability of
49 percent for psychological traits. The range of heritability across psychological
traits is remarkably small—from about 40 percent for personality, income, and ed-
ucational attainment to about 60 percent for cognitive traits like general cognitive
ability—Ileading to the so-called first law of behavioural genetics: that all traits are
significantly and substantially heritable (Turkheimer 2000; Plomin et al. 2016).

However, genetic research has something important to say about the ‘other
50 percent’. For personality and psychopathology, this nongenetic portion of the
variance is not due to nurture (the shared family environment). For cognitive traits,
however, shared family environmental influences are important. The catch is that
shared family environmental influence only has an effect in childhood.

Clark mentions these issues, but highlighting them is warranted here, espe-
cially because of their relevance to the following section on indirect genetic effects
and genetic nurture. A recent review of twin and adoption research found that the
shared environmental influence accounts for 20-30 percent of the variance in gen-
eral cognitive ability, specific cognitive abilities, and school performance in child-
hood (Plomin and Kawakami 2025). By adolescence that influence has dropped to
10-20 percent. By adulthood it hovers closer to zero. A novel result involves ed-
ucational achievement. In primary and secondary education, shared environment
accounts for 20-30 percent of the variance. However, in post-secondary education,
shared environmental influence drops to about 10 percent, and, most surprisingly,
it drops to zero for grades at university, although these findings are based on the
results of a single study.

An exception is educational attainment (measured as total years of schooling)
for which shared environmental influence is estimated as 31% in a mega-analysis
from 28 twin cohorts with more than 80,000 twin pairs (Silventoinen et al. 2020).
Although educational attainment can only be assessed in adulthood, it is the result
of performance and choices in secondary school. In the United Kingdom, going
to university depends on deciding at age 16 to further their education by enrolling
in the requisite A-level courses. A-level enrollment showed the highest shared
environmental estimate (47%) of all education-related variables in a large study
(Rimfeld et al. 2016). The subsequent decision to enroll at university also showed
substantial shared environmental influence (36%; Smith-Woolley et al. 2018). It is
likely that these gatekeepers for going to university—that is, deciding to enroll in
the requisite A-level courses, and then deciding to go to university—are respon-
sible for the shared environmental influence on educational attainment, although
replication in other countries is needed.

We note (with Clark) that two individuals, one with a physics degree from
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Caltech and one with a media studies degree from a low-tier university, will look
similar in an educational attainment analysis, but may have very different cogni-
tive abilities and profiles. This is relevant when we consider later the causes of
assortative mating;

In summary, although cognitive abilities show moderate shared environmen-
tal influence in childhood when children live at home, this influence disappears
when cognitive abilities become important to society as young people enter the
workforce. Thus, in the long run, the environmental contributions to individual
differences in cognitive abilities are nonshared. In other words, growing up in the
same family makes children no more alike as adults than children growing up in
different families. Little is known about these nonshared environmental influences.
After three decades of trying to identify them, they seem to be random (Plomin
2024) and may be stochastic (Greven et al. in press).

Clark refers to shared and nonshared environment in Chapter 2 and con-
cludes:

There is thus no hope of setting up programs to provide positive environmen-
tal elements that facilitate more favorable social outcomes. No-one knows what
these elements are. To all practical purposes the environment here is just a ran-
dom shock that helps determine the phenotype from the genotype. (Clark 2026,
18)

“Indirect” Genetic Effects and “Genetic
Nurture”

Clark considers genomic research on “genetic nurture” and “indirect” ge-
netic effects:

Parental genetics, however, can determine child social outcomes in two different
ways. The first is the direct path where the genome dictates child social aptitudes,
independent of any interaction with the parents. The second way, genetic nurture,
is where the parental genome leads parents to create childhood environments
for their offspring which are more or less conducive to fostering social aptitudes.
Parents with more favorable genetics create a home environment that enhances
social outcomes for their children.

The second section of the book lays out an extensive set of results showing an
absence of the kind of social causation that genetic nurture would imply, but
consistent with direct genetic transmission of outcomes. (Clark 2026, 285, 280)

We agree that “genetic nurture” and “indirect” genetic effects have been
oversold (Conley 2025), but we have a different take on these two concepts.
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Within-family (“direct”) and between-family (“indirect”) ge-
netic effects

What is exciting about polygenic scores is that they use inherited DNA vari-
ants to predict phenotypic differences between unrelated individuals in the popu-
lation. When family data are available, this population prediction can be separated
into two kinds, within and between families. For example, to what extent can a
polygenic score predict phenotypic differences within siblings in the family? Such
predictions within families will be less predictive than population predictions to the
extent that the polygenic score prediction is due to genetic effects between families.
For example, because children in a family have the same parents, the effects of
assortative mating operate between families and will not show up within families.
Other between-family genetic effects include passive genotype-environment corre-
lation (such as music in the home of music-loving parents), and population strat-
ification (such as a North—South gradient in Europe), which can include genetic
influences involved in socio-economic status and ethnicity.

At a phenotypic level, these between-family effects are known to affect cog-
nitive traits more than other behavioral domains. For example, assortative mating
is 0.40 for general intelligence (¢) and 0.55 for educational attainment, as com-
pared to 0.15 for psychopathology, and 0.10 for personality (Knopik et al. 2017).
Genomic research confirms the expectation that the polygenic score prediction in
the population includes between-family prediction, which is why polygenic score
prediction is greatest for cognitive traits such as educational attainment and g. For
many cognitive traits, a dozen reports have shown that about half of the population
prediction is due to between-family genetic effects (e.g., Howe et al. 2022; Lin et al.
2025).

Within-family effects are often incorrectly referred to as ‘direct’ and between-
family effects as ‘indirect’ (or worse, as confounded, spurious, or biased). This
mislabeling is misleading in two ways. First, it is misleading to call within-family
genetic effects ‘direct’. Although within-family effects exclude passive genotype-
environment correlation, their effects can be mediated by the more pervasive pro-
cesses of reactive (evocative) and especially active genotype-environment correla-
tion, in which children select, modify, and create environments correlated with their
genetic propensities (Plomin et al. 1977). The only practical use of within-family
genomic predictions is for embryo selection. Second, between-family genetic ef-
fects are not ‘indirect—they are just genetic effects that operate between families.
From the perspective of prediction rather than explanation, between-family genetic
effects should be included in the polygenic score prediction of unrelated individu-
als in the population because they are an integral part of the genetic architecture of
a population (Plomin and Stumm 2022). We cannot make people mate randomly
to avoid assortative mating, and we cannot separate children from their parents to
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avoid passive genotype-environment correlation. We cannot realistically remove
economic or geographic differences to eliminate population stratification. More-
over, genetic variance associated with social status is overwhelmingly ancestral.

For these reasons, we suggest that the terms within-family and between-family
should be used rather than pejorative labels that imply bias.

“Genetic nurture”

The issue of between- and within-family effects is different from ‘genetic
nurture’, which we suggest is more appropriately considered as environmentally
mediated genetic effects. Genetic nurture emerges when parental polygenic scores,
independent of offspring polygenic scores, predict the offspring trait, suggesting
genetically indexed environmental transmission. Genetic nurture is thus a spe-
cific type of between-family effect that has three demanding requirements: passive
genotype-environment correlation, shared environment, and genetic influence on
environment (for example, books in the home and parents reading to the child). In
essence, the polygenic score of the parent, independent of the offspring polygenic
score, must index some unmeasured shared environmental factors that affect the
offspring’s phenotype. It is not surprising that parental polygenic scores are asso-
ciated with envitonmental influences because most measures of the environment,
especially parenting, show genetic influence, a finding known as the nature of nur-
ture (Plomin and Bergeman 1991).

The requirement of shared environmental influence suggests that genetic
nurture effects will be stronger on cognitive traits, and this seems to be the case.
Most work on genetic nurture relies on the polygenic score for educational at-
tainment, which shows the most shared environmental influence. A more direct
demonstration of this effect shows that the educational attainment polygenic score
of adoptive parents correlates with their adopted children’s educational achieve-
ment, which must be due to genetically indexed shared environmental transmission
(Domingue and Fletcher 2020). Genetic nurture effects are mostly modest (Wang
et al. 2021), which is not surprising because it involves the product of the nature
of nurture effect and shared environmental influence.

We will discuss parenting further, but first—parents. How alike are they at
the level of observed traits, and how are they alike genetically? This is a central
matter in the book.

Assortative Mating

The simple classical twin design compares the correlation of MZ twins with
that of DZ twins. The standard model takes those two values and outputs three
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estimates: the amount of variance explained by additive genetic effects (A), com-
mon or shared environment (C), and nonshared environment (E), which is the
ACE model of quantitative genetics. Assortative mating would inflate the shared
environment parameter and underestimate the size of the additive genetic compo-
nent because the true value of the DZ correlation would be biased upwards from
the 0.5 in the ACE model. This has been known for a long time (Eaves 1979),
but the simple model could not supply four estimates from two values. Data from
twins and other relatives are needed (Truett et al. 1994), but these extended family
datasets are rarer. There is a parallel here with Clark’s data. Lacking direct data
on spousal genotype correlation, he must infer his unobserved key parameter ‘m’
from the shape of the decay across long genealogical distances.

In the age of genomics, spousal similarity can be tested directly using DNA.
The development of methods to probe assortative mating is an active area of re-
search. We provide illustrative examples here because assessing the size of what
Clark calls ‘m’ is central to his argument that social status has persisted over a long
period that includes enormous social change. Clark creates nine indicators of so-
cial status, and their persistence rate, given as b = (1 + m) /2, all hover around 0.8.
That nine measures cluster so tightly is compelling, but in his persistence rate the
value of ‘m’ is estimated as 0.57, which seems high. We do not claim to know the
true value of ‘m’, but we are aware of some of the efforts to pin it down. Designs
to explore spousal matching include those that (1) regress one partnet’s pheno-
type on the other’s genome-wide genetic predictor (Robinson et al. 2017); (2) use a
structural equation model which corrects polygenic scores for measurement-error
using data from siblings and in-laws (Torvik et al. 2022); and (3) use gametic phase
disequilibrium detection, which explores long-range linkage (Yengo et al. 2018).

Analytic challenges in assortative mating scholarship arise from many
sources. These include ancestry confounding, missing heritability in polygenic
scores, direct versus indirect spousal assortment (did she marry him because they
matched on education or because she saw he was as smart as her), and learning
whether spousal assortment has been stable over time or place. Hofmeister et al.
(2026) speak to these questions.

We note that multi-investigator efforts to establish the magnitude of spousal
similarity at the genetic level and its change over time (Hofmeister et al. 2026) are
ongoing. Published empirical estimates of the magnitude of the genetic correlation
between spouses range from 0.11 (Torvik et al. 2022) to 0.65 (Robinson et al. 2017).
We are cautious in accepting that the magnitude (and stability) of ‘m’, which is
inferred rather than measured directly, is sufficiently weight-bearing.

528 VOLUME 23, NUMBER 2, SEPTEMBER 2026



THE TORRENTS OF DATA

Parenting

We enthusiastically endorse the last two sentences of Clark’s book:

The popular obsession with social causation of outcomes makes parenting seem
an exhausting and endlessly demanding task. A reminder that good parenting
does not involve very much effort might be a suitable tonic to encourage fecun-

dity. (Clark 2026, 291)

There are thousands of parenting books. Neatly all assume social causation.
The media also plays on the anxiety of parents of young children to make them
feel that children are fragile, and that one false step could derail their development
(see for example Komisar 2025).

Yet the evidence contradicts this. We distinguish between two axes of mat-
tering. As a parent, how you raise your family (loving and stable versus cruel and
neglectful, for example) will count experientially for the child. The other axis, con-
cerning the child’s outcomes, is mostly influenced by the genes parents provide at
conception (Plomin 2019). Inherited DNA differences are the major systematic fac-
tor for this second axis. The environment is important, accounting for the ‘other
half” of the variance, but it is neither nurture nor the systematic effects of parenting.
Beyond genetics, most of what influences children’s outcomes involves random ex-
periences over which parents have no control.

It is a novel point that the “popular obsession with social causation” could
be contributing to low fertility. Low fertility, coupled with an ageing population, is
a looming crisis because of a shrinking labour force and pressure on pensions and
public finances. Based on recent trends, more than 95 percent of countries will have
fertility below replacement level by 2100 (Bhattacharjee et al. 2024) and this decline
appears to be accelerating worldwide (Sobotka 20206). It is striking that the current
decline occurs across societies with very different economies, housing markets, and
family policies. Much has been written about possible economic, geopolitical, and
psychological causes of declining fertility (e.g., Sobotka 2026). The reasons are no
doubt multifactorial, but to our knowledge no one has mentioned the “popular
obsession with social causation” as a contributing factor.

There is another way in which a genetic perspective on parenting can entice
young people to have more children. With the loss of anchors like religion leaving
us unmoored, creating individuals who are 50 percent like us genetically is the clos-
est we can get to reincarnation! Genes provide a scientific form of reincarnation,
not in the usual sense of reappearance of personal identity or consciousness, but in
the sense of Dawkins’ selfish genes (Dawkins 2026). Reincarnation proposes con-
tinuity of the person; genetics provides continuity without the person. One of the
pleasures of being a parent is watching your child become who they are genetically
and seeing a kaleidoscope of pieces of you, your spouse, and the child’s ancestors.
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We agree with Clark that social status is usually, and against the evidence, con-
ceived of as manipulable through interventions and arising from exogenous causes.
Yet we note that because variance in traits is explained by genetic and nongenetic
causes, any estimates of heritability describe an average, in a particular population,
at a particular time. Such estimates cannot prosctibe what could be, not prescribe
what should be. Finding that nearly all environmental influence is nonshared, for
instance, is not informative, in principle, about whether an intervention could make
a difference.

This audacious scholarly book propetly lights a fire under important ques-
tions. We look forward to following the work, its critics, and its rebuttals. It’s a
terrific scientific contribution; because it is so thoroughly interdisciplinary, it will
enrich and enliven the conversation about social status, its causes, and malleability.
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