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INTRODUCTION
1. Overview of the thesis

I will call “nativist claims™ all those claims that declare a trait to have significant
organism internal (e.g., genetic) causes present in the organism at its birth.! I will
call “scientific nativist claims” all those nativist claims made in scientific or other
theoretical contexts. For example, scientific nativist claims include all those
claims that declare a trait to be innate, heritable, genetic, hardwired, encoded in
genes, naturally selected, inherited, have genetic causes etc.. Nativist claims are
a frequent occurrence in different contexts of scientific research: various fields of
genetic and psychological research, cognitive science, behavioral ecology, evolu-
tionary biology etc. But the relevance of scientific nativist claims and the hypo-
theses that they express transcends the borders of the particular sciences in which
these claims are made. As evidence, nativist claims feed into and constrain theories
in yet further fields of research. Scientific nativist claims are consulted in social
decision making. They are taken to (de)legitimize certain forms of social
organization. They shape our understanding of the nature of human and other
living beings and their place and possibilities in their environment. For this
reason, it is important that the content of scientific nativist claims be interpreted
correctly — as expressing the content that is in fact well-supported by evidence in
a given scientific context. The aim of this dissertation is to ascertain the content
of certain types of nativist claim in explanatory contexts, and clarify their impli-
cations, and non-implications, for concrete questions raised and theories advanced
in certain areas of philosophical research.

This is a worthwhile aim. The content and implications of different types and
instances of nativist claim made in different scientific contexts can differ
significantly. The implications of a trait’s being innate, given what is meant by
‘innate’ in immunology, can differ significantly from the implications of a trait’s
being innate given what is meant by ‘innate’ in developmental psychology. The
latter, in turn, can differ from the implications of a trait’s having genetic causes
given what is understood by ‘has genetic causes’ in the context of population
genetics. These are different yet again from the implications of a trait’s having
genetic causes given what is identified as having genetic causes by molecular
genetics, and the implications of both of these can differ from the implications of
a trait’s being naturally selected. And so on. Yet, the different types of nativist
claim — and this is partly what makes the otherwise loose category “nativist
claim” an important category — tend to be interpreted as though they were
expressing the same or very similar proposition. Moreover, as empirical research
shows, they tend to be interpreted in light of mistaken essentialist folk biological
conceptions (in a way that [ will clarify in section 2). In sum, the content and
implications of different scientific nativist claims are prone to be obscured and

' Throughout this introduction I will use ‘trait’ broadly to include all sorts of properties of

biological organisms.



veiled by folk conceptions, which can give rise to various false inferences. My
dissertation serves to mitigate this danger.

The dissertation consists of three published articles, one article manuscript and
an extended introduction to the articles. Each of the articles focuses on one type
of nativist claim. “Elusive Vehicles of Genetic Representation” (paper I) is about
the concept of genetic information and, more specifically, about the claim fre-
quently made in biological science that organisms develop certain phenotypic
traits in virtue of their genes bearing information about these traits. The paper
argues that a prominent philosophical theory according to which this is indeed
the case — the teleosemantic theory of genetic information — is not supported by
empirical facts. “Innate Mind Need Not Be Within” (paper II) scrutinizes claims
to the effect that some mental concepts are innate when such claims are made
within the cognitive and other psychological sciences. The paper clarifies the
implications of such claims for causal externalist theories of mental content. It
explains why there is no shortcut inference from the thesis that a concept is innate
to the conclusion that causal externalism (given its different versions) is false
about the content of the concept. “Socially Constructed and/or Genetically
Caused?” (paper III) in combination with “Causal Social Construction” (paper
IV) propose a conceptual framework for assessing the implications of findings to
the effect that a human trait has genetic causes for social constructionism about
the trait. I draw upon a general theory of causation — the contrastive
counterfactual dependence account of causation — to outline the conditions under
which an empirically supported thesis to the effect that a trait has genetic causes
is in conflict with a corresponding social constructionist claim, and the conditions
under which it isn’t. “Causal Social Construction” proposes an analysis of the
concept of causal social construction in terms of the contrastive counterfactual
dependence account of causation. This analysis can be viewed as an opera-
tionalization of the concept of causal social construction for the purposes of the
analysis undertaken in “Socially Constructed and/or Genetically Caused?”. How-
ever, the analysis also makes a self-standing contribution to philosophical social
constructionist debates.

Two general assumptions underlie the project undertaken in the papers of the
dissertation, assumptions that they also illustrate and corroborate. First, in the
context of scientific nativist claims that are in good epistemic standing, ‘innate’,
‘genetic’, ‘genetically encoded’ etc. mean something different from what lay-
people tend to take them to mean. Second, these words should not be assumed to
mean the same thing and instances of the same word (say, ‘innate’, ‘genetically
caused’) shouldn’t be assumed to mean the same thing when used in different
contexts. They often do not. Consequently, nativist claims in varying research
contexts can report significantly different truths — if truths they report. These two
assumptions fix some general methodological guidelines for evaluating the
content and implications of a scientific nativist claim. First, one should abstain
from whatever prior lay intuitions one may have about the concepts deployed in
association with ‘innate’ and the like. Second, it is reasonable to engage in rela-
tively local case studies of the meaning of ‘innate’, ‘genetically caused’ etc. in
specific explanatory contexts at issue. Even if some of the nativist claims made



in different research contexts express the same proposition, this should be a dis-
covery based on such local analyses, and not an assumption or desideratum to
begin with. The papers of the dissertation each provide a case study like this.

There is a venerable philosophical tradition that discusses the concepts that
the papers of the dissertation address (of innateness, of genetic causation, genetic
information). The dissertation continues and builds upon this tradition. However,
it differs from typical existent discussions in at least three respects. First, rather
than focusing on but one of these concepts, I view these concepts comparatively
in a shared framework. Second, a typical philosophical analysis of, say, a concept
of innateness or a concept of genetic causation aims at being adequate in relation
to as many scientific usages of the relevant word as possible. In contrast, my
dissertation emphasizes the possible plurality of such adequate analyses. Such an
emphasis and focus on possible plurality is especially relevant if the purpose of
such an analysis is to extract the implications of a nativist claim for some further
question (as explained in section 3.1). Third, the papers open up existing
discussions in the philosophy of science on such nativist concepts to audiences
beyond philosophers of science. Each paper is a project of bridging and
translating between different research fields — empirical disciplines and different
subfields of philosophy — and correcting possible and plausible mistranslations
between them. This means that I often rely and build upon existing theories. For
example, in “Innate Mind Need Not Be Within” and “Socially Constructed and/or
Genetically Caused?” I do not provide an original analysis of the concept of
innateness or of genetic causation. Instead, I use existing philosophical accounts
— organizing and modifying them in accordance with my purposes — in novel
ways to clarify certain philosophical questions that have typically been
uninformed by these accounts. Likewise in “Elusive Vehicles of Genetic
Representation” where I first dissect the commitments of the teleosemantic theory
of representation (itself drawn from work in the philosophy of mind), then consult
existing philosophical and empirical theories about the nature and role of genes in
development and evolution, and then demonstrate that in light of these theories,
the teleosemantic account of genes as representing phenotypes reveals itself to be
a misapplication of the teleosemantic notion of representation.

In this extended introduction to the articles, I do three things. In section 2, I
elucidate the motivation for the general project that the individual papers con-
tribute to. This motivation stems from two empirical hypotheses: first, that we are
psychological essentialists by nature and, second, that we tend to (mis)interpret
scientific nativist claims within an essentialist mindset. In section 3, I discuss the
background of each individual paper and locate each paper in relation to its topic-
relevant literature. As was said above, all the papers are to a large extent projects
of theory-bridging. As such, the papers — individually and jointly — bring together
topics and research traditions that have run down more or less distinct paths in
academic philosophy. When giving background to each paper, I focus on that part
of its background that concerns the particular type of nativist claim at issue. In
section 4, I address a possible “eliminativist” objection to one motivational premise
of my dissertation. My response to this objection contains seeds for intended future
research.
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2. General motivation.
Psychological essentialism and nativist claims

2.1. Psychological essentialism

Ample evidence shows that we, humans, are predisposed to think of biological
organisms, including organisms of our own species, as possessing an underlying
invisible causally potent inner nature or inner essence (as I shall be calling it)
(Berent, 2020; Gelman, 2003, 2009; Gelman & Wellman, 1991; Keil, 1989; Medin
& Ortony, 1989). We view this inner essence as something that an organism
inherits from its parents, that the organism shares with other organisms of the
same kind (especially of the same generic species), that is developmentally fixed,
that defines the organism as the kind of organism that it is, that survives changes
in the organism’s superficial properties. As a manifestation of this predisposition,
we are prone to view some traits of organisms as being caused by this inner
essence. We view such traits also as developmentally fixed, inherited from
biological parents, and typical to organisms of the same biological species. Our
predisposition to essentialize appears to have remarkably wide scope. In addition
to non-human biological phenomena, it has been argued to explain a large variety
of aspects of how we reason about human categories (Diesendruck & Menahem,
2015; Haslam & Whelan, 2008; Mandalaywala et al., 2018; Prentice & Miller,
2007; Rhodes & Moty, 2020, 2020).2

This predisposition to view organisms as possessing such inner essences is
called “psychological essentialism” by psychologists. The usual way to construe
and speak of psychological essentialism is to construe and speak of it as a set of
implicit folk biological beliefs that forms a part of our folk biological theory.
Central to this set of beliefs is the belief that animate things possess inner essences
where a constituent of this belief is the concept of inner essence (henceforth INNER
ESSENCE). The majority view is that, first, INNER ESSENCE is a placeholder
concept: people share the belief that organisms have inner essences, however,
need not have any beliefs about what this inner essence is (Gelman, 2003; Medin
& Ortony, 1989). At different times in different contexts, different things can be
assumed to play the role. Second, it is commonly agreed that INNER ESSENCE
is an attractor concept, i.e., a concept that we disposed to apply in our thinking
across a variety of domains of the animate world, or, in other words, that attracts
our thinking about the animate world (e.g., Machery et al.. 2019; Machery 2021).
I will adopt this view and way of speaking.

I will take psychological essentialism (as just described) for granted. That is,
I will assume that humans have the implicit belief that animate beings possess
inner essences and, as a component of this belief, the concept INNER ESSENCE;
that this belief together with INNER ESSENCE is a human universal; and that

2 Some authors argue that essentialist biases are also at work in reasoning about inanimate

objects (Newman et al., 2008).
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we frequently employ this belief when reasoning about the animate, including the
social, world.® The papers of this thesis do not engage with issues directly con-
cerning psychological essentialism. However, the case studies that I undertake in
the individual papers each contribute to a general project that is partly motivated
by the assumption that something like psychological essentialism is true. In this
section I explain this motivation.

The view that both INNER ESSENCE, and the belief that animate things
possess inner essences, are human universals says nothing in itself about the causes
of possessing the concept and the belief. The received view is that psychological
essentialism is, in some qualified sense, innate.* This view is supported by the
following considerations. First, the essentialist stance has been observed to be
operative in an array of natural and cultural environments (Astuti et al., 2004;
Haslam et al., 2000; Sousa et al., 2002; Waxman et al., 2007). Second, essentialist
reasoning biases appear early in human development (at four years of age at the
latest (Gelman, 2003, 2009; Rakoczy & Cacchione, 2019)). These observations
suggest that the essentialist stance does not require any specific environmental,
cultural or linguistic experiential input to develop. Third, there is some evidence
that psychological essentialism has homologies in great apes (Cacchione et al.,
2016). This suggests that it is a trait that humans possess because of genes that
got fixed in the human population prior to the time when human evolution parted
ways with the evolution of other great apes. Fourth, there is negative
developmental evidence that, on account of poverty of stimulus, the essentialist
stance cannot be (entirely) explained by socialization (e.g., Gelman et al., 2004).
However, many of these observations are also compatible with other hypotheses
about the origin of essentialism, e.g., that psychological essentialism develops due
to some universal features of human developmental environment or human
language (Khalidi & Mugg, 2014); or that it is a by-product of some other
universal innate dispositions or concepts (Cimpian & Salomon, 2014; see also
Gelman, 2003, Ch. 11).> Regardless of which of these etiologies is correct, they
all imply that the development of the essentialist stance and INNER ESSENCE
is environmentally invariant. They are also all consistent with the view that
INNER ESSENCE is a cognitive attractor. These are the two features of
psychological essentialism that here matter.

Let it be stressed that the proposition that INNER ESSENCE is a humanly
universal attractor concept, possibly hardwired into our cognitive architecture,
does not imply that our reasoning about the animate world is necessarily mediated
by this concept nor that the effect of this mediation couldn’t be smoothed,
canalized or screened out. Essentialist thinking is a bias just like any other and as

3 1do not mean to commit myself to any specific view on the nature of the belief qua belief

and the nature of the concept qua concept. What follows is compatible with different views
on this matter.

4 As will become clear in the next section, ‘innate’ can mean different things. I here use it
in the absence of a better word, assuming whichever meaning it is assumed to have when psycho-
logical essentialism is hypothesized to be innate.

5 This might not rule out that it is still “innate” given some relevant definition of the word.
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such does not manifest itself in a deterministic manner. Depending on cultural,
social, experiential and informational circumstances, the bias can be more or less
prone to manifest itself, can manifest itself in different forms, can be overridden,
screened out etc. (Mandalaywala, 2020; O’Connor & Joffe, 2014; Rhodes et al.,
2012; Uhlmann et al., 2014). For instance, Norenzayan & Heine (2005)
demonstrate that if primed with information that essentialism is mistaken about a
category, subjects are less likely to use essentialist reasoning strategies. In sum,
it is possible to bring about conditions that either encourage or inhibit our essen-
tialist biases.

And sometimes it is desirable to bring such conditions about, especially con-
ditions that inhibit our essentialist biases. This is because, often, essentialist biases
make us form epistemically (and practically) problematic beliefs. Indeed, with
regards to some categories and in some contexts, the essentialist “model” of the
biological world might be a good enough heuristic in that it grounds accurate
enough inferences and judgements, inferences and judgements that align with
what the best theory about the topic would likewise predict. Psychological
essentialism has been thought to explain why people assume category member-
ship to travel with something inner and non-obvious and survive changes in
observable properties. This assumption is correct in many cases: given our best
raccoon-theory, a raccoon will surely continue to be a raccoon even if made to
stink and look like a skunk. The folk-essentialist assumption that a seed taken
from an apple hides in it something non-observable due to which the seed
develops into an apple tree rather than a dandelion, and does so even if grown in
a flowerbed together with dandelions, is also correct. So is the prediction that a
child born to brown-skinned parents but raised in a light-skinned family will
typically develop dark rather than light skin and does so because of something
inside the child that it inherits from its biological parents. However, often
essentialist inferences break down. First, they break down with some categories
and traits, especially with social categories and human traits. People often assume
that the shared features of a social group (e.g., races, genders, ethnic groups) are
pre-eminently caused by something that resides deep inside the members of the
group and is biologically inherited (Haslam et al., 2006; Haslam & Whelan,
2008). This assumption, commonly attributed to psychological essentialism, is
straightforwardly false of many social groups and features characteristic to these
groups. Also false is the common assumption that if a trait is shared in a group
then its development is insensitive to variation in developmental environment and
difficult to change by environmental intervention. Secondly, essentialist biases
are likely to result in misrepresentation where the belief that members of a kind
share an essence couples up with a specific belief about what the essence is (e.g.,
with the belief that the essence is the organism’s DNA, heart, blood or whatever).
Thirdly, mistakes are likely to occur where essentialist beliefs mediate

13



interpretations of scientific nativist hypotheses. This is the type of mistake that
this dissertation is concerned with. I will say more on this in section 2.4.°

¢ Tt is sometimes said that the folk belief that biological categories possess essences is tout

court and simply false; in reality, so it is said, many or most of the categories that we
essentialize, like biological species, do not have essences (e.g., Gelman, 2004). I am hesitant
about this strong claim of falsity (partly because I am not sure under which conditions the folk
psychological belief, vague as it is, would be true). For one reason to believe that the lay belief
that kinds possess essences is false, Gelman points out that essentialism as a philosophical
metaphysical theory about the nature of kinds is generally agreed to be false; at least when the
kind at issue is a biological taxon like species. This reasoning makes the assumption that if’
metaphysical essentialism is false, then the folk-psychological belief that biological kinds
have essences is also false; which in turn assumes that the “essence” posited by lay mind and
the “essence” of philosophical metaphysical essentialism about biological kinds are the same
thing. But as far as I can see, this is not the case. Indeed, different metaphysical essentialist
accounts of natural kinds in general and biological kinds in particular have understood what
defines an essence of a kind in different ways. It is possible that according to some of these
views the “essence” of psychological essentialism and the “essence” of metaphysical essen-
tialism come pretty close. But with other prominent versions of metaphysical essentialism this
does not seem to be the case. E.g., according to one once popular version of metaphysical
essentialism, the essence of a kind is what is both necessary and sufficient for belonging to a
category. It is this version of essentialism that Gelman appears to have in mind when she
claims (correctly) that metaphysical essentialism about biological kinds is generally deemed
false — arguably there is no such thing that all members of the same species necessarily share.
But even if she is right, the falsity of this kind of essentialism does not seem to undermine the
folk essentialist belief that species (or other biological kinds) have essences. Folk essentialism
is not committed to the view that a kind possesses an essence only if there is something that
all members of the kind necessarily share.

Here’s why. Recall that INNER ESSENCE is likely a cluster concept, a concept that spe-
cifies a cluster of features such that possessing none of these features is by itself necessary for
something, X, to count as the essence of a kind, however, possessing some relevant subset of
these features is. Assuming this, the following would be a way to represent the content of
INNER ESSENCE (where 1-8 are the candidate features laypeople associate with inner
essence according to Gelman 2003):

X is the inner essence of a kind K iff most (but not necessarily all) of (1)—(8) are true of X:
(1) organisms that belong to K share X, (2) X persists through changes in an organism’s
superficial properties, (3) X accounts for the identity of an organism as a member of K,
(4) X is not obvious, (5) X is inside the organism, (6) X is inherited from biological parents,
(7) X is present in the organism at its birth, (8) X causes an organism to possess other
K-typical traits.

Given this articulation of INNER ESSENCE, the lay belief that K has an essence is true if
there is an X of which most of (1)-(8) are true and false if there is no such X. There are two
reasons why the lay belief so understood can be true even if metaphysical species essentialism
is not. First, notice that condition (1), “organisms that belong to K share X”, is a generic and
as such ambiguous. For current purposes, it can be read as either (a) or (b): (a) all organisms
that belong to K share X, (b) some (e.g., most or paradigmatic) organisms that belong to K
share X. Let’s suppose that (b) is the correct reading. Assuming this reading, for the lay belief
that K has an essence to be true, it suffices if some K members share X, where X meets many
of the rest of the conditions (2) — (8). This surely can be the case even if metaphysical
essentialism is false and there is nothing such that @/l members of K necessarily share. Now
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2.2. INNER ESSENCE and language

So, we are predisposed to think thoughts about the biological sphere that contain
INNER ESSENCE. Call such thoughts essentialist thoughts. Taking this much
for granted, it is to be expected that we sometimes manifest this disposition by
entertaining essentialist thoughts. Given this, it is also to be expected that we
sometimes express these essentialist thoughts in language and sometimes inter-
pret certain linguistic utterances as expressing essentialist thoughts. This in turn
makes it plausible that there will be specific words and expressions associated
with INNER ESSENCE where by ‘associated’ I mean something as loose as
Association.

Association. An expression E is associated with INNER ESSENCE within a
group of language users if

i)  E is to some significant extent more likely than some relevant set of other
expressions to be used to express essentialist thoughts or

ii) that a claim contains E increases to some significant extent the likelihood
that the claim is interpreted as expressing essentialist thoughts

iii) that a claim contains E increases to some significant extent the likelihood
that the claim triggers essentialist thoughts (e.g., because what one infers
from a claim like this tends to contain INNER ESSENCE).

Do such expressions exist? And which expressions are these? Answers to these
questions might be interesting if only for the following reason. If we want to
prevent people (us) from interpreting certain linguistic information in an essen-
tialist fashion, or from forming essentialist beliefs in response to such linguistic
information, then a way to do this would be to avoid using these expressions or
to modify the interpretation context in such a way that essentialist interpretations
would be blocked or mitigated. And indeed, there is empirical research that its
authors take to have identified such expressions. For instance, consider the
following studies.

Griffiths et al. (2009) hypothesized that the vernacular concept of innateness,
i.e., the concept associated with ‘innate’ in vernacular usage, is a concept that has
its origin in the folk biological belief that organisms possess inherited inner

let’s suppose that (a) is the correct reading of (1). In this case, the falsity of metaphysical
essentialism would imply the falsity of folk essentialism if, according to folk essentialism, X
would count as the essence of K only if X meets al/l of (1)-(8). But this is not the case. As per
the above definition, X falls under INNER ESSENCE even if X does not meet some of the
conditions (1)—(8), for instance (1).

So, the falsity of metaphysical essentialism does not imply the falsity of the folk belief that
kinds have essences. Moreover, it is plausible that many biological species and some other
paradigmatic essentialized kinds (but of course not all) do have an essence, given the above
rather permissive articulation of the folk concept INNER ESSENCE.
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essences. This hypothesis, according to the authors, predicts that if lay people
believe a trait to be innate, then they believe that the trait will possess all or some
combination of the three features associated with origin from inner essence: (1) it
is species-typical, (2) its development is resistant to environmental influences,
(3) it is functional (has a purpose) (Griffiths et al., 2009, p. 607). To test this
hypothesis, Griffiths and colleagues set out to test if lay people are more likely to
judge a trait innate if they believe the trait to have the three features. They had
college students with no background in biological or behavioral science to read
eight birdsong descriptions that corresponded to each combination of the
presence/absence of the three features. They then measured how likely a birdsong
corresponding to each combination is to be assessed innate. They found that,
indeed, the presence of all three features contributes to people’s judgements about
whether birdsong is innate, and that each feature contributes to such judgements
independently.

The study of Linquist et al. (2011) is a follow-up to the one of Griffiths et al.
(2009). They set off to see whether the three features also predict subjects’
endorsement of the thesis that a trait of an organism is ‘in the DNA’. They found
this to be the case (more so than with ‘innate’). The authors treat ‘in the DNA’ as
representative of a broader family of gene/genetics-related expressions and thus
their findings to generalize to a relevant subset of these expressions.

This coheres with what other authors have found about people’s interpretation
of information about genes and genetically caused traits (Dar-Nimrod & Heine,
2011; Gould & Heine, 2012; Heine, 2016). Recall that INNER ESSENCE is
thought to be a placeholder concept: in different circumstances, different things
can be perceived to play the causal role that INNER ESSENCE specifies. Dar-
Nimrod and Heine (2011) propose that in contemporary societies where
information about, and talk of, genes and genetically caused traits is widespread,
people believe genes, the DNA, to occupy this role. Correspondingly, people tend
to view traits that they believe to be genetically caused as if originating from the
inner essence of the organism and thus as having the corresponding features of
fixity, category-typicality etc.” Dar-Nimrod and Heine call this account ‘genetic
essentialism framework’. They base this account on an array of studies into
people’s attitudes towards genes and genetically caused traits and behavioral
responses to exposure to scientific claims about genetic causation. For instance,
one experiment that the authors take to support genetic essentialism is the
following:

Participants read one of three different articles: an article describing evidence for
an “obesity gene,” an article describing evidence for how environmental factors
(specifically social networks) relate to obesity, or a neutral article. Following the
manipulation, participants took part in an experiment that purported to investigate

7 The set of properties that Dar-Nimrod and Heine list in association with the folk biological

theory of inner essences differs to some extent from the one that Griffiths et al. and Linquist
et al. (2011) operate with.
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their food preferences; they were provided with some cookies to evaluate. Those
participants who learned of the existence of obesity genes subsequently consumed
more cookies than participants in either of the two other conditions (which did not
differ from each other). In this instance, it seems that people’s default explanation
for obesity is that it is under an individual’s control, however, when exposed to a
genetic argument people appear to discount relevant variables such as their own
eating behaviors, suggesting an increase in their deterministic perceptions of one’s
weight. (Dar-Nimrod et al. 2011; these results were later published in (Dar-Nimrod
etal., 2014))

According to the authors, these results show that people adopt fatalist attitudes
towards perceived genetic etiology. The authors take these fatalist attitudes to be
explained by the fact that people believe genes to constitute the inner essence of
an organism and see “obesity” (or high BMI), insofar as having genetic causes,
as an expression of this essence.®

This cookie-experiment does not directly test hypotheses about whether INNER
ESSENCE is associated with specific expressions but a hypothesis about people’s
beliefs about genes and their role in causing phenotypes. However, it also provides
information about the former. The cookie-experiment measures people’s gene-
related beliefs by measuring how people respond to information that a trait has
genetic etiology. This information is presented to them in language containing
gene-related expressions. Thus, insofar as the cookie-experiment shows that people
view traits that they believe to be genetically caused qua traits originating from
the organism’s essence, it also shows that certain gene-related expressions like
‘has genetic causes’ trigger essentialist beliefs about the trait and thus that these
expressions are associated with INNER ESSENCE as per Association.

The reader might sense some tension in the thesis that laypeople take ‘geneti-
cally caused’, ‘in the DNA’ and ‘innate’ to indicate that a trait is caused by an
organism’s inner essence. According to the description given earlier, essences are
taken to be shared by organisms of the same biological species. At least this much
is explicitly assumed in the studies of Griffiths et al (2009) and Linquist et al.
(2011). Yet, we can observe that oftentimes it is idiosyncratic traits and individual
differences within a species — as for example with the cookie-experiment — that
both scientific findings and lay persons judge to be genetically caused or innate.
Does this observation not conflict with the hypothesis that ‘innate’ and
‘genetically caused’ are associated with INNER ESSENCE, that is, that INNER
ESSENCE is the concept that guides our application and interpretation of these
expressions? Not really and for various reasons.

First, according to Association, an expression, say, ‘in the DNA’, is associated
with INNER ESSENCE if statements that contain this expression tend fo be
interpreted in terms of, or trigger, beliefs that contain INNER ESSENCE. How-
ever, this much can be true without it being the case that al/l claims to the effect
that a trait is in the DNA are interpreted in terms of such beliefs. The

8 Similar effect has been observed with other traits (e.g., McBride et al. 2010, Dar-Nimrod
2017).

17



interpretation of some such claims, for example when an idiosyncratic trait is
being claimed to be “in the DNA”, might as well not involve INNER ESSENCE.

Second, in the statement that inner essences are taken to be shared by members
of the same species, ‘species’ should not be understood as a taxonomic category
of biological science. Rather, it should be understood to mean biologically salient
category. Indeed, the generic species level is favored when ascribing shared
category-typical essences. However, often, other kinds of categories are also
essentialized. In the human sphere, these categories have been shown to include
ethnic groups, sexes, different socio-economic classes etc. (Haslam et al., 2000).
In general, there is flexibility to which categories, and when, we essentialize.

Third, recall that the studies of Griffiths et al. (2009) and Linquist et al. (2011)
both showed that the features associated with the folk notion of inner kind
essence — species typicality, fixity and teleology — contribute to innateness/
in-the-DNA judgements additively. That is, each of these features independently
increases the likelihood that a trait is judged innate/in the DNA, rather than
having this effect only in conjunction with the other(s). As the authors’ sum-
marize the results of these studies in a later paper:

we do not view fixity, typicality, and teleology as separately necessary and jointly
sufficient conditions for a trait to count as innate. Rather, we view them as proto-
typical features of the concept of innateness; they characterize what a prototypical
innate trait would look like, and a trait is more likely to be judged innate to the
extent that it resembles this prototypical innate trait. (Machery et al., 2019, p. 177)

This description of the way in which the concept associated with ‘innate’ — which
according to Machery et al. is nothing but the concept of being caused by inner
essence — is perfectly consistent with the observation that people sometimes judge
a trait to originate from the inner essence of an organism even if the trait lacks
some of the three features, e.g., category typicality. Moreover, the latter is to be
expected given plausible general accounts of the nature/structure of concepts. The
consensus appears to be that most concepts, and definitely primitive ones like
INNER ESSENCE, do not have the structure of a definition that specifies
necessary and sufficient conditions for falling under the concept. More plausibly,
concepts specify a cluster of properties that are typical to the category that the
concept is about, so that an entity falls under the concept if it has some relevant
set (and not necessarily all) of the properties from this cluster. Among the views
according to which this is the case is the dominant view in psychology that
concepts are prototypes (Carey, 2009; Hampton, 2012). IFINNER ESSENCE and
CAUSED BY INNER ESSENCE likewise function as prototypes, then species
typicality is not to be seen as a necessary condition for falling under these
concepts. Considering all this, the hypotheses that ‘in the DNA’, ‘innate’,
‘genetically caused’ are associated with INNER ESSENCE is consistent with the
fact that we often predicate ‘in the DNA’, ‘innate’ of traits that are idiosyncratic
or vary in a species in some other obvious way.
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2.3. I-expressions, science and two threats

We saw evidence that certain expressions, among them ‘innate’, ‘in the DNA’,
‘genetic’, are associated with INNER ESSENCE or at least a concept very much
similar to INNER ESSENCE. And there is reason to believe that there are many
other expressions that are, have been, or will be associated with INNER
ESSENCE: expressions that tend to elicit chains of inference similar to those
elicited by ‘innate’, ‘in the DNA’, ‘genetically caused’. These reasons include the
following. First, as a developmentally robust human universal, INNER ESSENCE
is also possessed by non-English speakers who probably associate certain non-
English expressions with the concept (e.g., ‘kaasasiindinud’ in Estonian,
‘angeboren’ in German). Second, even in contemporary English there are
expressions that either are used synonymously, or have substantial semantic
overlap, with ‘innate’ and therefore are likely associated with INNER ESSENCE
(Mameli and Bateson 2006). After all, association is a matter of degree. Some
expressions may be associated with INNER ESSENCE more strongly than
others. Some expressions might trigger thoughts containing INNER ESSENCE
more robustly, others only in specific circumstances. Yet they all would count as
associated with INNER ESSENCE as per Association. Third, which expressions
are associated with INNER ESSENCE and how strongly is likely to vary within
a language in time. For example, the association of ‘in the DNA’ and other gene-
related expressions with INNER ESSENCE must obviously be a recent, no earlier
than a 20™ century phenomenon.

Those expressions that orbit around INNER ESSENCE in vernacular usage
are the focus of my thesis. I will clarify how in a moment. But first, for con-
venience of expression, let me introduce a name for such expressions: ‘i-
expressions’? (i’ for ‘inner’).

i-expression. An expression that in some relevant lay population is asso-
ciated with INNER ESSENCE (as per Association)

I will also be using the word ‘i-claim’:

i-claim. A claim that contains an i-expression (notice that not all nativist
claims as defined in section 1 need to be i-claims and the other way around).

Which expressions count as i-expressions can change and can vary from popu-
lation to population. For example, in the English language, in addition to ‘innate’
and ‘in the DNA’ (and its cognates) the set of i-expressions is likely to include

Although the term ‘i-expression’ takes inspiration from Mameli (2008) and Shea (2012)

who use the term ‘i-properties’ (i’ for ‘innate’), the former should not be confused with the latter
term. According to Mameli’s definition, i-properties are properties that regularly occur in
inferences of the following form: trait T is innate, therefore, T has property P and trait T has
property P, therefore T is innate (Mameli, 2008, p. 735).
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‘inborn’, ‘part of core knowledge’, ‘inner essence’, ‘instinct’, ‘evolved’, ‘adap-
tation’, ‘present in newborns’, ‘hardwired’, ‘natural’, ‘inherited’, ‘heritable’ etc.'
Identifying which words are i-expressions is an empirical issue that need not
concern us right now. For now, let’s just take for granted that i-expressions exist.

Some i-expressions are also used within scientific nativist claims. For ins-
tance, in the cognitive sciences it is (or at least used to be) a common claim that
some cognitive capacity, concept or bias (e.g., psychological essentialism and the
concept of inner essence) is innate. In behavioral genetics most traits have been
found to be heritable. In medical genetics some diseases are explained to be
genetically caused. In evolutionary disciplines traits are claimed to be products
of natural selection. Etc. Now, there is reason to believe that if these and other
scientific nativist claims are to be interpreted correctly, then a given i-expression
as it occurs in a claim like this should not be interpreted in terms of INNER
ESSENCE, i.e. as indicating origination from the assumed essence of an
organism. Typically, scientific nativist claims deploying one or another i-
expression lack at least some, and often many, of the implications associated with
“essential traits” in the folk-psychological sense. For instance, that a trait is highly
heritable does not imply that the development of a phenotypic version of the trait
is determined by or independent of the relevant organism’s developmental
environment; instead, in many cases, the development of a phenotypic versions
of a highly heritable trait (crystallized intelligence, height, body-mass-index,
alcoholism) is highly contingent on the organism’s developmental environment.
Nor does the fact that a trait is highly heritable imply that the trait is difficult to
change by environmental intervention; it does not imply that organism-internal
causes of the trait are more relevant than organism-external causes (at least on
many readings of ‘relevant’); it does not imply that possessing a version of the
trait marks inductively significant biological category differences. All this applies
— in varying degrees — to claims to the effect that a trait is an adaptation, has
genetic causes, is innate etc. Thus, interpreting scientific i-claims in essentialist
terms is likely to result in misinterpretation of these claims.

Moreover, some argue that if; in a research program, an i-expression expresses
but the folk concept of being caused by inner essence, then this research program
and those theories within it that are expressed using the expression, are not in
good epistemic standing. First, as a vague folk concept, INNER ESSENCE does
not meet the standards of rigor and precision of a scientific concept. Theories in
terms of this concept would thus be vague, uninformative and unverifiable.
Secondly, some have vocally argued (Griffiths, 2002; Griffiths & Machery, 2008)
that INNER ESSENCE and CAUSED BY INNER ESSENCE would fail to be
explanatorily useful concepts even if made more rigid and clear-cut. Science is
interested in trading in projectible categories, i.e., in categorizing things so that
one could infer from the manifestation of one property associated with the
category to the manifestation of many others. INNER ESSENCE and CAUSED

10" This is a selection of words that Iris Berent (2020) uses interchangeably with or at least as

a close semantic relative of ‘innate’.
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BY INNER ESSENCE would be projectible if the earlier listed features (fixity,
typicality etc.) that the folk mind associates with these concepts were sufficiently
well correlated so that inferences from a trait having one of the features to its
having the others succeeded often enough. As said previously, with some traits
across some contexts such inferences indeed succeed, meaning that the features
associated with “essential traits” to some extent correlate. However, as many
authors argue, they correlate far too weakly for INNER ESSENCE and CAUSED
BY INNER ESSENCE to capture any explanatorily optimal categories. This has
been stressed in particular in discussions of the scientific concept of innateness,
where some argue that the concept of innateness in various sciences is but an
undesirable relic of the folk concept of being caused by organisms essence
(Bateson & Mameli, 2007; Griffiths, 2002; Machery et al., 2019; Mameli &
Bateson, 2011; Matteo Mameli & Bateson, 2006).""!

Given all this, the fact that some i-expressions have parallel usage in vernacu-
lar and scientific contexts creates two kinds of threat. Call these threats the threat
of bad science and the threat of badly interpreted science.

The threat of bad science. That an i-expression is used in both lay and scien-
tific contexts creates the threat that, together with the expression, the theoretically
inadequate INNER ESSENCE sneaks into scientific theories and explanations.
There, it generates lazy pseudo-explanations tainted with pretheoretical intuitions,
distracts, inhibits explanatory progress etc. For example, using ‘innate’ and ‘genetic
program’ in explanatory contexts has been heavily criticized on just this basis
(Griffiths, 2017; Griffiths, 2002; Machery et al., 2019b)

The threat of badly interpreted science. Suppose that in a given theoretical
context the relevant i-expression does not express INNER ESSENCE. Suppose,
instead, that it expresses an explanatorily useful well-defined technical concept.
Even then, since by definition i-expressions tend to be interpreted in terms of
psychological essentialism by lay people, the risk remains that theories worded
in terms of the expression would be systematically (mis)interpreted by broader
audiences because of the latter’s essentialist beliefs. This worry is often raised
with regards to the communication of empirical findings about the genetic causes
of human traits. For example, Heine (2016) gives plenty of examples of how
common it is that upon hearing that a trait “has genetic causes” or “is heritable”
one infers that behavioral choices make little difference to whether the trait
develops (an inference that Heine thinks is mediated by the folk assumption that
genes constitute the essence of an organism). Not only do the technical concepts
of genetic causation and heritability fail to license such an inference; this
inference is often false, as only a small fraction of all human traits whose genetic

' 'Which concept a given i-expressions expresses in a given scientific context, whether this

concepts is sufficiently different from its explanatorily idle folk-counterpart, and whether it
serves any explanatory purpose, are all topics of ongoing debate within philosophy of science
(e.g., regarding ‘innate’, ‘genetic information’, ‘genetically caused’, ‘heritable’). I will say more
about the content of these discussions later on when giving background to the papers of this
thesis
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correlates/causes have been studied, detected and reported are in this way geneti-
cally determined. The ‘“broader audience” whose interpretation of scientific
findings might get led astray by equivocation between folk and technical concepts
associated with a given i-expression does not exclude scientists themselves. A
scientist never ceases to be a lay person sharing the all too human cognitive biases
and speaking the same vernacular language. Therefore, it is plausible that at least
sometimes essentialist biases, encouraged by i-expressions, influence how
scientists themselves interpret their findings and which further inferences they
draw from scientific i-claims (Griffiths, 2002; Knobe & Samuels, 2013; Machery
etal., 2019; Samuels, 2016). These misguided interpretations and inferences would
thus infiltrate the relevant scientific theory. As different disciplines provide input
to one another, wrongly interpreted results of one discipline can contaminate
theorizing in other disciplines as well.

Granted, most expressions used in science originate from and continue to have
parallel usage in lay discourse (e.g., ‘force’, ‘energy’, ‘species’, ‘belief”). Insofar
as this is so, the two threats are not unique to i-expressions. But with some expres-
sions, including i-expressions, the threats are elevated. First, bad science and bad
interpretation of science are more likely to occur if the folk concept associated
with a given word in lay discourse is an attractor concept. In this case, breaking
free from folk concepts associated with the expression is cognitively more diffi-
cult, and slippages into pre-theoretical thinking patterns are more likely. As
implied by the theory of psychological essentialism, INNER ESSENCE is an
attractor concept and i-expressions are those expressions that tend to be pulled
towards this attractor concept. For this reason, i-expressions are among the words
that are particularly susceptible to the above-named threats (see also: Machery
2021). Second, with some expressions and scientific claims, the two threats are
more significant because they involve higher risks, namely, of having practically
perilous consequences. That one occasionally falsely interprets ‘force’ as a term
in physics in terms of the lay concept of force may be an obstacle for making
theoretical progress in physics, training physicists, communicating physical
theory etc., but will hardly have far reaching practical or moral consequences. In
contrast, misguided essentialist interpretation of the genetics of human dif-
ferences can have tangible practical consequences. They can help induce negative
stigmatizing attitudes against out-groups, bad social policy, detrimental life
choices and health interventions strategies (Haslam et al., 2006; Heine et al.,
2017; Keller, 2005; Mandalaywala et al., 2018).

The papers of this thesis in this context

In the face of these two threats of bad science and badly interpreted science, two
projects are relevant. First, it is relevant to monitor and scrutinize the usage of
i-expressions in the context of scientific explanations so as to check whether a
given i-expression is used in connection with an explanatorily useful concept; to
identify where this is not the case; if possible, to refine the concept associated
with the i-expression so that it would better serve the explanatory purpose it is
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meant to serve. Second, it is relevant to clarify and communicate the content of
i-expressions in scientific contexts and thus the content of respective i-claims.
Both projects have a venerable tradition in philosophy. The three articles and a
manuscript that compose this thesis contribute to each project. “Elusive Vehicles
of Genetic Representation” engages in the first type of project. It looks into
whether ‘genetic information’ is used in connection with an ontologically moti-
vated concept. “Innate mind need not be within”, and “Causal Social Construc-
tion” in combination with the manuscript “Socially Constructed and/or Geneti-
cally Caused” contribute to the second type of project. They clarify, respectively,
the concept expressed by ‘innate’ in the context of cognitive science’s innateness
hypotheses and the concept expressed by ‘has genetic causes’ in the context of
research into the genetic causes of human traits. In the next section, I will clarify
the context and background of each of the four papers in more detail.

23



3. Individual papers in context

The four papers of the thesis, and each paper individually, engage with and
combine topics and literature from different subfields of philosophical research.
Giving an overview of each of these sets of literature would be impossible in the
current format. In the sections to come, I will give background to each of the four
papers individually. My focus will be on the part of the background that deals
with debates concerning the respective i-expression — as the project of clarifying
the content and implications of different types of i-claims in which certain i-
expressions occur is the linchpin of this thesis. I will not aim to provide exhaustive
overviews of these debates. Such overviews have been given elsewhere. Rather,
in the sections to come, my priority is to clarify and outline certain aspects of the
dynamics and proper methodology of the relevant discussions as they matter for
understanding the status and coordinates of my own papers. At the end of each
thematic section 1 will quickly indicate where the relevant paper is positioned
relative to this background and give a quick summary of the contents of the paper.

3.1. Innateness and “Innate Mind Need Not Be Within” (IMNW)

‘Innate’ is the most paradigmatic and most discussed of the expressions that in
the vernacular mind are likely associated with INNER ESSENCE. The word has
a long history of established usage within various empirical sciences and philo-
sophy (see (Samet, 2019) for a historical overview). But it also has a long history
and established presence in vernacular English (as do its equivalents in other
languages). The latter makes ‘innate’ when used in explanatory contexts particu-
larly susceptible to the kinds of threats that I pointed out at the end of the previous
section. Partly because of that, what concept is expressed by ‘innate’ and whether
it should figure in our theories about biological and human phenomena has been
the topic of rich debates in 20™ and 21* century philosophy of science. The paper
“Innate mind need not be within” borders upon these discussions. The paper
clarifies and maps out the relationship between two views: concept nativism and
causal externalism about mental content. Concept nativism is the common view
within cognitive science that concepts are innate. Causal externalism about
mental content is the prominent view within philosophy of mind that the content
of a concept is determined by causal relations between the organism that
possesses the concept and its external environment. In IMNW I clarify why, given
the meanings of ‘innate’ in cognitive science and related disciplines, there is no
inferential shortcut from the thesis that a concept is innate to the conclusion that
causal externalism is not true of the content of the concept. This clarification
relies upon existing philosophical analyses of the scientific concept of innateness.
In what follows, I will outline the general landscape of contemporary philosophical
discussions around the concept(s) of innateness and position IMNW within it.
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The concept of innateness

Contemporary philosophical discussions over the concept of innateness emerged
in response to two developments in the behavioral and psychological sciences in
the middle of 20™ century. Both developments manifest a turn away from
behaviorism which had dominated these sciences before and which had been
committed to empiricist (i.e., anti-nativist) views on cognitive development. The
first of these developments was within behavioral ecology where certain theories
of animal behavior that explained much of animal behavior as instinctive gained
prominence, where ‘instinctive’ was used as a near synonym to ‘inborn’ or ‘innate’
(e.g., in the work of Konrad Lorenz). The second development was the “cognitive
turn” within linguistics and cognitive science, largely associated with, and driven
by, Chomskian linguistics. It was characteristic of this turn and the consequent
evolution of cognitive science that one posited rich innate mental, including
representational, structures in explanations of linguistic and cognitive develop-
ment and functioning. This trend lives on in many strands of cognitive science,
developmental psychology and evolutionary psychology.

Central to both of these turns is the thesis that animal and human minds are
equipped with relatively rich innate contents. This thesis assumes that ‘innate’
refers to a meaningful and epistemically useful category. Many existing philo-
sophical discussions over innateness target precisely this assumption. These dis-
cussions center around two entangled questions.

1) What is the concept expressed by ‘innate’ (i.e., the concept of innateness)
when this or that trait is described innate?

2) Does this concept play a legitimate role in scientific explanation?

These questions are motivated by the observation that although ‘innate’ is fre-
quently employed in scientific contexts, it is not always explicitly defined — nor
is it clear without defining — what the word is supposed to mean and which
property or properties it is meant to pick out.'* Philosophers have attempted to
clarify all this.

It is quite possible that ‘innate’ expresses a well-defined concept without this
concept playing any legitimate explanatory role. However, those who think that
the concept of innateness plays no legitimate role in explanatory contexts
typically think so because they think that there is no well-defined scientific
innateness concept (Griffiths, 2002; Machery et al., 2019; Mameli & Bateson,

12" This much is generally said and taken for granted that innate traits are those that are not

acquired by learning (Carey, 2009; Samuels, 2004). However, this is generally not considered
to suffice as a specification of the concept of innateness — it only amounts to rephrasing the
challenge of articulating the content of ‘innate’ as one of spelling out the content of ‘not
acquired by learning’ in a manner that would be at once precise to the extent of being infor-
mative, and extensionally adequate to actual innateness ascriptions by scientists. This has
proven difficult to do (e.g., Mameli, 2008).
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2011; Matteo Mameli & Bateson, 2006; Shea, 2012). These innateness-skeptics
often conclude with the upshot that ‘innate’ should be expelled from scientific
discourse (I will return to this point in section 4). Correspondingly, the view that
there is a decent concept expressed by ‘innate’ in scientific contexts is typically
defended hand in hand with the view that this concept also has a genuine epistemic
role to play: that of capturing a relevant kind/property that underlies useful
generalizations, of serving as a useful heuristic etc. (Ariew, 1999; Birch, 2009;
Cofnas, 2017; Khalidi, 2016; Mallon & Weinberg, 2006; Margolis & Laurence,
2013; Northcott & Piccinini, 2018; O’Neill, 2015; Perovic & Radenovic, 2011;
Samuels, 2004).

A number of different optimistic analyses of the scientific concept of innate-
ness have been proposed. I will not say much more about the content of these
different analyses."? Instead, I will make some comments about the nature of these
analyses in order to clarify the commitments, context, premises and ambitions of
INMW, but also of the other papers of the thesis.

Analysis of a scientific concept

Different kinds of project can be, and have been, pursued under the name ‘analysis
of'a scientific concept’ (see e.g., Kraemer, 2018; Stotz et al., 2004; Waters, 2007).
The same is true of analyses of the scientific innateness concept. Most saliently,
an analysis of the scientific innateness concept can aim at making explicit the
concept that is actually used in science when a trait is deemed innate (call it
‘descriptive analysis’), or at enhancing the concept that is actually in use so as to
make the concept better serve the epistemic purposes it is meant to serve (call it
‘ameliorative analysis’ or ‘recitfying analysis’ as does Kraemer). Most existing
analyses of the scientific concept of innateness combine both the descriptive and
ameliorative components. To some extent this is unavoidable. An amelioration
of a concept must comply with, and thus presupposes an understanding of, certain
essential aspects of the actual concept that it purports to enhance — lest it amount
to a creation of a new concept rather than an amelioration of an existing one. And
as Waters (2004) argues, a descriptive analyses of what a concept is will always
partly build upon an understanding of what the concept should be. However,
analyses of innateness can — and do — significantly differ with regards to which
project, descriptive or ameliorative, is prioritized. It is important to be explicit
about which project one prioritizes because it has consequences for the appro-
priate methodology and success conditions of an analysis. '*

13 See (Griffiths, 2021) or (Gross & Rey, 2012) for overviews of existing analyses of the
scientific usage of ‘innate’.

4 Often one is not explicit about whether one is pursuing an ameliorative or descriptive
analysis of the concept of innateness. But it can sometimes be inferred from the methodology
one has chosen. For example, Knobe and Samuels (2013) and Cofnas (2017) must be seen as
foremost in the business of clarifying the actual concept of innateness. This shows itself in the
fact that they use data about scientists’ actual judgements about which features of a trait qualify
it as innate as their sole evidence for identifying what their concept of innateness is. Samuels’
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Which project should be prioritized depends upon the broader context in
which the analysis is undertaken. For example, in philosophical discussions one
often seeks to define the concept of innateness in order to defend using the con-
cept in explanatory contexts. Given this aim, the ameliorative project is in place.
Suppose we need to decide if wine is an appropriate ingredient of a sauce or,
instead, the sauce would taste better without wine in it. The correct answer does
not depend upon whether any of the worst kinds of wine of those available, or
wines gone bad, would enhance the taste of the sauce. It depends upon whether
some reasonably good wine of those available would do so. Likewise with the
concept of innateness. The legitimacy of a concept of innateness in explanatory
contexts does not depend upon the epistemic pros and cons of the version of the
concept of innateness actually employed insofar as this version might be a bad
version of the concept. Instead, it depends upon whether there is some version of
the concept of innateness that would serve certain epistemic aims, where this
version need not be the one actually employed (although it would have to reside
in the semantic vicinity of the actually employed version). However, if the
broader goal of analyzing the concept of innateness is to illuminate the evidential
potency and implications of actual innateness ascriptions — as is the goal of
IMNW — then the ameliorative analysis is of little value. Instead, an adequate
description of the concept of innateness that a relevant theory actually employs
is relevant.

But a descriptive analysis of an actual scientific concept of innateness could
still be after different things. Namely, ‘the actual scientific concept of innateness’
is ambiguous. It can mean any of the following (and more):

* what scientists explicitly believe ‘innate’ means, i.e., which criteria they ex-
plicitly believe determine whether ‘innate’ applies to a trait.

* which criteria of falling under ‘innate’ scientists actually rely on in their
innateness judgements.

and Ariew’s (2006) accounts on the other hand appear to have a notable ameliorative orien-
tation. This shows itself in the fact that both measure the adequacy of a candidate definition,
first, by how well the definition serves the relevant purported epistemic aims of employing the
concept of innateness and, second, by its fit with some core intuitions of native speakers about
what it means to be innate. One might wonder: how is the latter supposed to indicate that one
is proposing an ameliorative analysis? Does it not, instead, indicate that one is analyzing the
actual Jay concept (as Kraemer (2018) diagnoses). It does. However, consulting native speakers’
intuitions in order to identify the core features of the lay concept can function as an instrument
of figuring out what a scientific term should or shouldn’t mean. For instance, if a scientific
concept diverges too far from the lay concept of innateness, it might not anymore count as a
concept of innateness (i.e., a concept properly expressed using ‘innate’). Or one might want a
good scientific concept of innateness to align with the core of the folk concept in order to
prevent chronic misinterpretations of the scientific innateness hypothesis in terms of the folk
concept. In my view, the charitable interpretation of Samuels and Ariew is that they consult
lay intuitions precisely with this aim in mind.
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» which property or kind ‘innate’ in fact tracks in the contexts of well-supported
scientific theories according to which a trait is innate."

These three “actual scientific concepts of innateness” need not coincide and
getting knowledge about each requires different methods. For instance, if one is
interested in what scientists explicitly think ‘innate’ mean (their semantic beliefs
about ‘innate”), a reasonable thing to do is to ask scientists what they think ‘innate’
means.' If one is interested in which concept in fact guides scientists’ innateness
judgements — regardless of whether or not they are themselves aware of it — then
one way to go is to observe in which conditions scientists actually employ ‘innate’,
i.e., which factors their innateness judgements are in fact sensitive to. For
instance, Machery et al. (2019) and Knobe and Samuels (2013) employ this
method to ascertain scientists’ concept of innateness.

What is of interest in IMNW is the third of the options which I will call
‘operative scientific concept of innateness’.!” The aim of IMNW is to ascertain
and articulate the implications of theories in cognitive science according to which
a concept is innate for causal externalist theories of mental content. In other
words, its aim is to answer the following question: assuming that a hypothesis
according to which a concept is innate is confirmed with certain methods, what
then follows from this hypothesis for the truth or falsity of causal externalist
theories? In order to evaluate this, what needs clarification is which property or
set of properties it is that a given method in fact reliably tracks when the word
‘innate’ is applied. Put in epistemic terms: we need to know which set of pro-
perties (qua innateness) one is justified in believing a trait to have, given that an
innateness hypothesis has been confirmed with a given method. This property
may coincide with what scientists as individuals think ‘innate’ picks out, or it may
not. Here’s why. Suppose that according to scientists’ explicit concept of innate-
ness, to be innate is to have a certain set of properties pi, p2, ps (call this set
‘{innate}’). The scientists then devise a method M, including an opera-
tionalization of {innate}, for finding out which traits instantiate {innate} and
which do not. Now, once in application, M can either succeed in reliably detecting
{innate} (i.e., M can get it right reliably enough that a trait has/has not p;, p» and
p3) or M can fail to reliably detect {innate}. If M fails to track {innate} then M
either tracks nothing at all or M tracks some different set of properties, {innate*}
(e.g., a set of properties pi, ps and ps). If M tracks no set of properties at all then

15 Sally Haslanger (e.g., 2005) makes very similar distinctions when discussing what an

analysis of a lay concept may amount to.

16" T am not aware of studies of scientists’ concept of innateness that would employ this method.
But Stotz et al. (2004) provide an example of studying the scientists’ explicit concept of a
gene.

17" My use of the term ‘operative concept’ differs from how Haslanger (e.g., 2005) uses the term.
She calls the explicit lay concept ‘manifest concept’, the criteria that actually guide scientists
innateness judgements ‘the operative concept’, and uses ‘externalist concept’ for something
similar (though not identical) to what I label with ‘operative concept’. For various reasons, I
find ‘operative concept’ better suited for my purposes than ‘externalist concept’.
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an innateness hypothesis confirmed by M will have no systematic implications.
If M reliably tracks a different set of properties {innate*}, then the implications
of an innateness hypothesis hang from what {innate*} is, and so regardless of
whether or not it coincides with {innate}. Of course, in either case, the scientist
might still believe that M tracks and gives knowledge of the instantiation of
{innate}; she might still interpret the results gained by M as showing that
{innate} is instantiated; but she would be mistaken.

How do we find out what {innate*} is? First, although scientists’ explicit and
implicit judgements about what innateness is can be mistaken about which
properties M in fact tracks, both serve as evidence for finding out what these
properties are. Given that M is designed to track innateness, then what M in fact
ends up tracking gua innateness depends upon what those (scientists) who design
M believed about what it means to be innate. However, as said, such beliefs are
but evidence of what M in fact tracks and not constitutive of it.

The second source of evidence is to see how M operationalizes being innate,
that is, which features fi...f, of a trait a given test employed in a study directly
measures as indicating innateness. However, even though fi...f, are surely among
what M in fact reliably tracks, we should not prematurely assume that f;...f; or
any other operationalization of innateness exhausts {innate*}. For instance, a
common empirical test in developmental psychology used to judge whether a
cognitive ability is innate is to see if this ability is present early in life. But this
does not mean that innateness qua what the innateness theories in developmental
psychology track is nothing but being present early in life. To adopt, by default,
that {innate*} is nothing but how innateness is operationalized seems to assume
some version of operationalism according to which science only gives us
knowledge of what its methods directly measure. This view is suspect. It leads to
a far too extreme and absurd kind of skepticism regarding what empirical science
enables us to know. A more reasonable approach is to be open to the possibility
that existing empirical tests for detecting innateness do not merely give us
knowledge of the fact that a trait has features fj...f; that these tests directly
measure but, in addition, knowledge of the fact that the trait has some further set
of properties which f'...f" indicate. It is these further properties that are the
candidate for {innate*}. Of course, it might sometimes turn out that fi...f,
indicate nothing beyond themselves, in which case {innate*} is identical to
{fi1...f.}. But this is something that should not be assumed as a rule. In order to
evaluate what this further set of properties is, and in order to correct for the
possible mismatch between what this set really is and what scientists’ explicitly
or implicitly believe that it is, we need an epistemological inquiry into what a
given method that is used to confirm an innateness hypothesis is fit to give
knowledge of.

This is far from a worked out account of how to detect the operative scientific
concept of innateness but it shall suffice here. Let it be said that in IMNW I do
not propose any analysis of the operative scientific concept of innateness of my
own. Instead I defer to existing philosophical analyses of the scientific concept
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of innateness and assume that they do reasonably well at capturing the operative
concept.

For convenience, I have been talking about /e scientific concept of innate-
ness. In reality, there is not much reason to assume that there is only one (or,
alternatively, no) scientifically operative concept of innateness. ‘Innate’ is
deployed in different fields and subfields of research (e.g., cognitive science,
developmental psychology, cognitive linguistics, evolutionary psychology,
behavioral ecology, various branches of biology). In these different fields,
innateness hypotheses are established with different methods and for different
purposes. Given this, it is plausible that in these different contexts different
concepts are operative behind ‘innate’ and that different things are shown of traits
when they are demonstrated to be innate. This kind of conceptual pluralism
appears to be no exception with scientific terms in general (see e.g., Brigandt,
2020; Stotz et al., 2004) and is to be expected with the term ‘innate’ in particular.
Even if it turns out to be possible to provide a descriptive analysis of the concept
of innateness such that this analysis adequately captures the operative concept of
innateness in a large array of innateness hypotheses across different fields, this
analysis is likely to be so general as to be uninformative about the implications
of such a hypothesis for any concrete question.

A certain degree of innateness pluralism is generally acknowledged among
philosophers. It is common to consider separately the concept of innateness as it
is used in the biological sciences and in the psychological sciences (Gross & Rey,
2012). How much more pluralist it is reasonable to go — should we expect there
to be a multitude of innateness concepts within biological science and within
cognitive science — is a further and more controversial question. For instance,
Mameli and Bateson (2006; 2012) list six clusters of properties that in different
empirical contexts ‘innate’ is intended to refer to. But the conclusion they and
many others draw from this variation is that there is no coherent scientific concept
of innateness — the different properties that ‘innate’ in fact refers to in different
contexts may well be relevant properties to refer to, however, ‘innate’ is not the
appropriate word for referring to these properties.'® Whether they are right or not
is surely an important matter, but does not matter where the aim is to illuminate
the content of hypotheses that in fact predicate ‘innate’.

Innate mind need not be within

So areasonable strategy when it comes to the philosophical analysis of a scientific
operative concept of innateness is to focus on narrower contexts and aim at local
analyses of innateness which would illuminate the content of ‘innate’ in specific
research programs. The research program of interest in IMNW is cognitive science
and its adjacent fields. IMNW does not take a stand on whether the innateness-
talk within the cognitive sciences is legitimate. It needn’t do so in order to do
what it purports to do. Instead, the paper stands on the following assumption.

8 This sentiment is shared by Griffiths (2002).
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Either there is an epistemically decent innateness concept operative in cognitive
science’s hypotheses that declare a concept to be innate or there is not. If there is
not, then these innateness hypotheses have no, or have little, knowledge value
and therefore no evidential bearing upon theories of mental content. If there is an
epistemically decent notion or a set of notions of innateness operative in these
hypotheses, then in order to assess the implications of these hypothesis, an
analysis of this concept is needed. In IMNW I draw upon extisting widely dis-
cussed philosophical analyses of the concept of innateness designed specifically
to capture the content of ‘innate’ within cognitive science: the account according
to which a concept is innate only if it has not been acquired by a psychological
process; the account according to which a concept is innate only if it is acquired
in informationally impoverished conditions; and the account according to which
a concept is innate only if its acquisition has not been caused by experience. None
of these accounts has been explicitly devised as a descriptive analysis of what I
call the operative concept of innateness in cognitive science’s innateness
hypotheses. However, in the paper I assume that at least one of them provides an
accurate enough analysis of such a concept. In fact, I find it plausible that within
the field of cognitive science there is a plurality of operative innateness concepts.
If so, it is plausible that each of the analyses captures the operative meaning of
‘innate’ in some well supported innateness ascriptions within cognitive science;
and that as a disjunction, they capture the operative meaning of ‘innate’ in all
innateness ascriptions within cognitive science. I discuss the implications of
concept nativism for causal externalism about conceptual content for all these
accounts. Intuitively, causal content externalism may seem in tension with
concept nativism. Both in lay and theoretical contexts the predicate ‘innate’ is
strongly associated with the idea of organism-internal origin and determination.
Thus the following reasoning is inviting: Insofar as a concept is innate, and
insofar as concepts are individuated by their content, the content of the concept
must be determined by organism-internal factors and thus cannot be determined
by organism-external factors, as causal externalism has it. Therefore, the scope
of externalism must at least be limited to those concepts that are not innate. A
conclusion in these terms is explicitly drawn by Pitt (2000) and suggested by
other philosophers. In IMNW 1 explain why this reasoning is not valid."” The
weight of the paper is not so much on proving that causal externalism can be true
of innate concepts. After all, in some circles this much is taken for granted (albeit
only with regards to some versions of causal externalism).”” The weight is on

% That a clarification of this sort is needed, and that the threat of leaping into the intuitive

innate-therefore-not-externally-determined reasoning is lurking in the background, can be
seen from the genealogy of the paper. The paper was initially meant to defend the thesis
opposite to that which it actually defends and quite similar to the one that Pitt defends (before
I stumbled upon his paper). I then soon realized that I had based my judgement on the
pretheoretical assumption that what is innate must be determined by what is inside and not on
consulting the concept of innateness operative in empirically well-grounded concept nativism.
2 For example, Fodor (1997), Cummins (1981) and Gross and Rey (2012) all take for
granted that innate concepts can be externalistically individuated and, moreover, that they
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spelling out in detail the reasons why this is the case and highlighting the vari-
ability of these reasons. Not only are there plausibly different concepts operative
in different instances of concept nativism. As I highlight in IMNW, the category
“causal externalism” also comprises significantly different kinds of theories of
mental content. Whether, and under which conditions, a concept can be both
innate and externalistically individuated does not turn on what these theories
share as externalist theories — the generic thesis that a concept’s content is
determined by causal relations between an organism and its external
environment. Instead, it turns upon which kinds of causal relations to the external
environment determine the concept’s content, and this can vary from one type of
causal externalist theory to another. I distinguish between three types of causal
externalism based on how they specify this kind of relationship. I then show that
regardless of which type of externalism and which analysis of innateness we
assume (a) there is no conceptual contradiction between being innate and being
externalistically individuated, albeit for different reasons; (b) whether a particular
concept can be innate and externalistically individuated is an empirical rather
than conceptual question.

3.2. Genetic information and genetic causation

The rise, growth and prominence of genetics in the 20™ and 21* century has had
a wide and deep impact on our scientific view of the living world. It has also
greatly impacted our vernacular worldview and discourse. We think and talk in
terms of genes. To some extent, knowledge gained from genetic research has
genuinely changed and enriched folk-biological views. In some cases, however,
the impact appears to be merely cosmetic or terminological in that gene-related
glossary appears to be lain over old ingrained conceptual structures. The fact that
expressions referring to the genetic origin of a trait such as ‘in the DNA’, ‘geneti-
cally caused’ etc. are often used interchangeably with, and have come to replace
‘innate’ in lay discourse (Griffiths, 2020; Linquist et al. 2011) suggests a
phenomenon of the latter kind. It suggests that new labels have been glued on an
old concept earlier associated with ‘innate’. This is also corroborated by empirical
findings to the effect that ‘in the DNA’, ‘in the genes’ etc. are, just like ‘innate’,
associated with INNER ESSENCE (Dar-Nimrod & Heine, 2011). Dar-Nimrod
and Heine ague that in the lay-mind genes are perceived as the material carriers
of organism’s inner essence and, correspondingly, traits believed to be genetically
caused are seen as emerging from this essence. They call this phenomenon 'genetic
essentialism’ (Cheung et al., 2014; Dar-Nimrod et al., 2014, 2021; Dar-Nimrod
& Heine, 2011; S. Heine, 2016; Heine et al., 2017; Linquist et al., 2011).
Admittedly, available evidence is inconclusive regarding how pervasive genetic

cannot be inernalistically individuated. But all these authors assume specific versions of causal
externalism and the reasons why they take externalism to be compatible with nativism do not
generalize to other versions of causal externalism.
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essentialism is. Even if essentialist biases do influence the way people interpret
genetic information, they are definitely also other influences. The impact of
essentialist tendencies may be mitigated, outweighed, screened off by other
factors; essentialist interpretations of genetic information might only manifest in
certain circumstances, etc. (Cheung et al., 2014; Dar-Nimrod et al., 2014, 2021;
Dar-Nimrod & Heine, 2011; S. Heine, 2016; Heine et al., 2017; Linquist et al.,
2011). However, this much is uncontroversial that sometimes, with some traits
and in certain conditions, people interpret claims about genetic origins of traits as
if genes constituted the inner essence of an organism.

Parallel to the lay usage, expressions indicating the genetic origin of traits are
also employed in research contexts, where traits are said to be ‘genetically caused’,
‘encoded in the DNA”, ‘genetically programmed’, ‘under genetic control "etc. As
with ‘innate’, the content of such expressions in explanatory contexts is not always
clear and, as with ‘innate’, philosophers of biology have attempted to explicate
and evaluate this content.”’ “Elusive Vehicles of Genetic Representation” and the
tandem of “Causal Social Construction” and “Socially Constructed and/or Geneti-
cally Caused” contribute to these discussions. In the next sections, I will position
these papers against the backdrop of earlier philosophical discussions on the
concept of genetic information and genetic causation.

3.2.1. Genetic information and
“Elusive Vehicles of Genetic Representation” (EVGR)

One important strand in the philosophical discussions on matters concerning genes
is motivated by the observation that biologists often describe genes as carrying
information about the phenotypic traits that they cause. A variety of informational
vocabulary is used to describe genes’ relationship to traits. Among other things,
genes are said to code, program, instruct, provide blueprints or receipts for the
development traits etc. For brevity, I will call claims like these in which genes
are said (or implied) to carry information about traits ‘genetic information ascrip-
tions’ (I use ’trait’ and sometimes developmental effect’ broadly to include all
sorts of downstream effects of genes, be it proteins, gene expression traits, meta-
bolic traits, whole organism traits of different kinds; I use ‘gene’ broadly to
denote whichever genetic entity is at issue). Philosophers have been discussing
the status and legitimacy of biologists’ genetic information ascriptions. Such
ascriptions might be legitimate — or not — for different reasons. For instance,
informational predicates might provide a useful heuristic or a useful way to model
the role of genes in development and/or in evolution (e.g., Levy (2011) defends
biologists’ talk of genetic information from a fictionalist and instrumentalist
viewpoint; see (Griffiths & Stotz, 2013, Ch. 6) for discussion and overview).
However, often in the philosophical discussions the legitimacy of scientific
genetic information ascriptions is assessed by assessing whether or not these

2l ‘Innate’ and expressions referring to the genetic origin of a trait are sometimes used

interchangeably also in scienctific contexts (Cofnas, 2017; Mameli, 2008).
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ascriptions are true.”> Do genes really carry information about traits rather than
just causing traits? Do biologists’ information-predicates pick out a relation that
genuinely and objectively differs from merely causal relations?

Let it be noted that these questions are often discussed in the broader context
of discussing the assumed gene-centrism of genetic research. Namely, it is some-
times claimed that biologists often do not view genetic and environmental causes
as on par. Instead, they tend to view genes as playing a qualitatively different role
in the development of traits than environmental causes, and tend to view genetic
causes as more relevant than environmental causes. Frequently, the hypothesis
that genes bear information is discussed as one possible reason why such views
on genes might be correct: genes are different and/or more relevant than environ-
mental causes of traits in virtue of carrying information about traits. This
corresponds to what appears to be a standard view among biologists themselves.
Here I will be discussing the problem of genetic information independently of its
bearing on gene centrism.

Views vary regarding the ontological status of biologists’ information talk
(Godfrey-Smith and Sterelny (2016) give an overview). Some think that
informational predicates are indeed but metaphors and/or that biologists’ talk of
information in genes can be reduced to causal claims (Griffiths, 2001; Griffiths
& Gray, 1994; Oyama, 1985; Sustar, 2007). Others defend one or another realist
account of genetic information (e.g., Sarkar, 2004; Shea, 2007). I will say more
on different types of such accounts later on. But first, I will outline the criteria
(and variation in these criteria) that one commonly employs — or if not, then
should employ — to decide if genes contain information about traits, and thereby
the success conditions of a philosophical realist account of genetic information.
Not always are these criteria explicitly mapped out. Mapping out these criteria
will serve to locate and delineate the limits and premises of my own criticism of
the teleosemantic account of genetic information in EVGR.

The truth conditions of ‘genes carry information’

Under which conditions is it true — as many biologists seem to assume — that genes
indeed carry information about some relevant type of trait? To ascertain these
conditions, we need to recall the aim of asking whether genes contain information
about traits. The aim, as here specified, is to assess if scientists’ genetic infor-
mation ascriptions (claims in which genes are said or implied to carry information
about traits) are true. Thus, a philosophical defense of an affirmative answer to
this question can be considered successful if it demonstrates the truth of scientists’
genetic information ascriptions. We can parse the truth conditions of scientists’

22 One option is that genetic information ascriptions in biology are merely a metaphoric way

of speaking. It is a separate question then whether informational metaphors — if metaphors
they are — are epistemically or practically useful metaphors (as per Levy (2011)) or detrimental
as according to Griffiths (2002), Griffiths and Gray (1994), Oyama (1985), Keller (2000) and
many others.
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genetic information ascriptions into two. Each specifies a success condition of a
philosophical account of genetic information qua a defense of the claim that
genes bear information about traits. First, any claim that ascribes informational
content to genes is true only if:

(1) Given some correct metaphysical account of carrying information, genes
qualify as carrying information about traits.

Determining if (1) is the case is partly an empirical project that requires deter-
mining whether as a matter of empirical fact genes relate to certain traits in such
a way that meets the metaphysical conditions upon carrying information about
these traits. But it is not an exclusively empirical project. What constitutes infor-
mation carrying in the first place is an open question, and a philosophical one for
that matter. Partly, debates over the presence, absence and nature of genetic infor-
mation consist precisely in debates over this issue. Correspondingly, dis-
agreement over whether genes meet (1) can also boil down to diverging views
about what the relevant criteria of bearing information are.

But the truth of (1), the metaphysical thesis, does not suffice for the truth of
biologists’ genetic information ascriptions. For hardly would the truth of (1)
vindicate scientists’ genetic information ascriptions if, given the notion of
carrying information that makes (1) true, what biologists say and think of genetic
information turned out to be false. So, a successful philosophical defense of the
thesis that genes bear information about traits must not only demonstrate that
there is a concept of information that makes (1) true but also that, given this
concept of information, (2) is true.

(2) What scientists claim and assume about genetic information is true.

This is the second truth condition of biologists’ genetic information ascriptions.
Of course, (2) should not be read as meaning that positing genetic information is
legitimate only if everything that biologists say and assume of this information is
true. Scientists claim and assume various things about and in relation to genetic
information in different biological contexts and surely it must be possible for
some of this to be mistaken without this undermining the genetic information
discourse fout court. Views vary as to which claims and assumptions of scientists
about genetic information are those that would have to come out true if their
information talk is to be vindicated. Here it suffices to point out two assumptions
that are commonly seen as central to scientists’ views on genetic information and
as such taken to constrain philosophical defenses of view that genes carry
information about traits.

One is the assumption that only genes, and not environmental causes of
developmental outcomes, carry information about developmental outcomes. This
assumption is often called ‘the uniqueness assumption’. Correspondingly, a
common counterargument to philosophical accounts of genetic information is that
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given the notion of carrying information that this account assumes, environmental
causes of development also turn out to count as bearing information about traits.

The second common assumption is implicit in the fact that scientists often
posit genetic information as explanans in explanations of the development of
traits. Correspondingly, a metaphysical account of genes carrying information is
successful and vindicates the truth of biologists’ information-talk only if it
maintains the truth of sentences of the following form:

S. That genes carry information about trait T explains the development of T.

I state S ambiguously enough to leave room for different options as to sow genetic
information is supposed to explain the development of T. This much is agreed in
philosophical discussions on the topic that genetic information explains T in an
interesting sense only if it adds something over and above non-informational,
causal explanations, of the development of T. However, there can be
disagreement over some further details as to how and what exactly about the
development of T genetic information is to explain. I will come back to this in
the end of this section.”

The criteria (1) and (2), often applied in a mixed manner, may pull in different
directions. It can be true that genes carry information according to some meta-
physical account of carrying information while it is not true that genes’ carrying
information in this sense plays the explanatory role that biologists ascribe to it
(mutatis mutandis with the uniqueness assumption). Thus, depending upon which
criterion one prioritizes, the answer to whether genes carry information (qua
whether scientists’ genetic information ascriptions are true) can come out dif-
ferently. If one puts little weight on (2) and more weight on (1) then an account
of genetic information can be considered successful even if, given the meta-
physics of information carrying that this account appeals to, relatively few claims
and assumptions of scientists come out true. The more weight one puts on (2), the
more of scientists’ claims and assumptions about genetic information would have
to be rendered true by the account.”*

Which of (1) and (2) should be prioritized depends partly, on my view, upon
whether the particular biologists’ assumption at issue when assessing the truth of
(2) is constitutive of biologists’ concept of genetic information — part of the
scientists’ concept of genetic information — or not. If the assumption is part of the
biologists’ concept of information, (2) sets stronger constraints on a successful
account of genetic information. Here’s an illustration of how and why.

Let INF be a correct concept of what it is to carry information and let it be true
that genes relate to (some) traits as INF specifies. (1) is thus met. Now suppose

3 E.g., Levy (2011) objects to Shea’s teleosemantic account of genetic representation on

account of failing to make true S, given the relevant interpretation of S.

2% For instance, Stegmann’s (2009) response to Sarkar (2003) reveals a difference between
these two authors in how much relevance either attributes to (2). Sarkar treats (2) — including
the uniqueness assumption and the explanatory relevance assumptions — as a central success
criterion of an account of genetic information, while Stegmann does not.
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that what biologists mean by carrying information when they say that genes carry
information about traits is not INF but INF*. Not only is INF* not identical to
INF but it is different enough from INF to not count as an ameliorated version of
INF. This could be for various reasons. It could turn out that INF* is not really a
concept of information at all — it does not capture what it really means to carry
information — but a causal concept that biologists falsely or non-literally use in
association with ‘information’. Alternatively, INF* might not be a coherent
concept but a non-cohesive conglomerate of different conceptions. Or INF* and
INF conceptualize different types of such relationships that we properly call
information-carrying relationships. In all of these cases, showing that genes carry
information, given INF, does not prove biologists’ genetic information ascriptions
to be true. If INF* is not a coherent concept, then biologists’ information ascrip-
tions are nonsensical and thus lack truth conditions — no truth, likewise the truth
of (1), could prove these ascriptions to be correct. If INF* is a concept all right,
albeit not a concept of information, then the fact that genes carry information as
per INF does not show biologists right when they claim that genes bear “infor-
mation” because biologists never really claimed genes to bear information, despite
the appearance to the contrary. If INF* is a concept of information, albeit one that
is different from INF, then demonstrating that genes contain information given
INF amounts to a change of topic rather than a demonstration that biologists are
right about gene’s carrying information. Because the proposition that was to be
evaluated was genes carry INF*ormation and not genes carry INFormation.

In the philosophical discussions on the topic, it is not always clear if the
uniqueness assumption, the explanatory role assumption or some other relevant
assumption that biologists make about genetic information are taken to be con-
stitutive or non-constitutive of biologists’ concept of genetic information. How-
ever, as | have just suggested, this does make a difference. For example, if
explaining the development of traits is taken to be part of what biologists mean
by (genetic) information, then an account of genetic information that implies that
genes do not explain development of traits would straightforwardly imply that
the account is not an account of genetic information qua what biologists are
talking about. If explaining the development of traits is but a contingent property
of genetic information, then the fact that (1) implies the falsehood of this
assumption on a given concept of information can be more easily sidelined in the
face of other considerations. What identifies biologists’ concept of information
and under which conditions is this concept similar enough to some other concept
of information is a further question that turns on theories of conceptual content
and concept individuation, and one that I will not address here.

My own criticism of the teleosemantic account of genetic information in EVGR
turns only on (1). For this reason, I now elaborate some more on the conditions of
carrying information and how genes have been thought to meet these conditions.
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Information bearing

What it means to carry information, i.e., under which conditions can genes be
said to carry information about traits and thus meet (1), is no trivial question.
Typically, arguments to the conclusion that genes indeed carry information about
traits proceed by identifying the features that gene-trait relationships share with
other, less controversial, paradigmatic instances of information bearing. How-
ever, there is a motley of phenomena that we acknowledge as ‘information
bearing’, and a motley of accounts of what makes those phenomena paradigms
of information bearing. In the discussions of genetic information, one commonly
distinguishes between two broad kinds of information: correlational information
(or Shannon information) and semantic information. That genes carry corre-
lational information about traits is trivially true and thus not at issue. An entity X
carries correlational information about another entity Y insofar as X correlates
with Y. This is so whenever X and Y are variables that can assume different
states, and the instantiation of a state y* of Y increases the likelihood of the
instantiation of some state x* of X. Applied to genes and traits, a gene carries
information about a trait whenever having a certain version (an allele) of the gene
increases the likelihood of having a certain version of the trait. That genes carry
information about some traits in this sense is trivially true, being implied by the
undisputed thesis that genes cause some traits in the sense measured as statistical
correlation. Moreover, correlation is symmetric: as much as genes carry infor-
mation about a trait, the trait also carries information about genes on this con-
ception. Thus, the concept of genes carrying information about traits in the thin
sense of correlating with traits does not make sense of the common assumption
that genetic information is typically conceived to be instructive, and that only
genes are thought to instruct the production of traits and not the other way around.

So, what is at issue in philosophical debates is whether genes carry infor-
mation about traits in some thicker, “semantic”’, sense of the word, a sense that
has affinity with the concepts of meaning, aboutness (where ‘semantic’ is often
used synonymously with ‘representational’ or ‘intentional’).”> But this achieves
little in the way of specifying what the interesting sense of carrying information
is. The label ‘semantic’ draws together a heterogenous array of phenomena. First,
we talk of semantic or meaningful phenomena in different spheres. On the one
hand, we recognize and talk of meaningful phenomena (pictures, words, thoughts,
traffic rules, symbols etc.) in pre-thoeretic contexts. On the other hand, semantic
terms and concepts are employed in more or less technical contexts. There is the

% Godfrey-Smith (1999) argues that ‘semantic information’ within the debates over genetic

information is a misnomer. This is because semantic phenomena like meaning cannot be
analyzed via the concept of information if by ‘information” one means correlational/Shannon
information — meaning, despite a common view, is not a subspecies of information so
understood (William Ramsey (n.d.) is on a similar view). I will continue using ‘semantic
information’ regardless of whether the phenomenon typically so called is analyzable in terms
of Shannon information or not, and whether it is properly called ‘information’ or not. This
aligns with the standard practice.
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talk of “inner representations” in cognitive science; of “codes” and “programs”
in computer science etc. These special-purpose technical uses originate from
vernacular usage. However they have taken up an aspect or other of some
vernacular semantic concept which has then been tuned to serve some specific
theoretical purpose. In consequence, semantic concepts in technical contexts may
have little overlap with their pre-theoretic ancestor concept as well as with one
another (see (Godfrey-Smith, 2004) for a discussion in relation to propositional
attitudes). Second, within both of these spheres, we can observe a variety of
semantic phenomena. This reflects in the diversity of semantic terminology used
to denote different types of semantic phenomena: ‘template’, ‘code’, ‘blueprint’,
‘program’, ‘recipe’ etc. While all of these things may be said to bear content, they
might bear it in different ways. Thus it is quite plausible that ‘semantic infor-
mation’ hides a genuine pluralism or a disjunctive kind (Godfrey-Smith, 2004;
Shea, 2013; Shea 2018). Moreover, it is a further question what defines some-
thing as a code, a representation, a map or a vehicle of semantic information, and
thus, which properties should genes share with the relevant paradigmatic instances
of information carriers in order to be of the same kind with them. Lack of consensus
in such matters is evident in long-lasting disputes within philosophy of mind about
the nature of intentionality.

Depending on which paradigm of carrying semantic information one assumes
for comparison, and which features one assumes to be essential to this paradigm,
the answer to whether genes bear information may again turn out differently. It
also has consequences for what they carry information about. An information-
bearing entity necessarily carries information about something. Any account of
carrying information is an account of what the relation between two entities X
and Y would have to be for this relation to be one of X bearing information about
Y. Genes carry semantic information about exactly those traits that they relate to
via this relation.

Existing accounts of genetic semantic information

Existing accounts of genes bearing information about traits differ both in terms
of what they take to define genes as carriers of semantic information and what they
take genes to carry such information about — gene products, developmental
programs, whole organism traits or something else (for overview: Godfrey-Smith
and Sterelny (2016), Griffiths and Stotz (2013)).%° For purposes of presentation,
I roughly divide such existing accounts into two clusters based on which mark of
the X-Y relationship one takes to be characteristic of a semantic relationship:
arbitrariness or the possibility of failure.”” Accounts of both clusters share a

26 Those who reject the view that genes bear information can and do likewise differ in which

notion of information carrying they take to be the relevant one.
2 Godfrey-Smith (1999) proposes a different twofold taxonomy of accounts of genetic
semantic information: “analyses in terms of developmental role [of genes]” and “analyses in
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general framework with regard to what is required of X to be a vehicle of semantic
information. This framework is articulated by Godfrey-Smith who calls it ‘the
basic represetationalist model’. Godfrey-Smith presents this model as a model of
representing shared by many naturalistic accounts of representation. However,
the model generalizes to instances that some who prefer a narrower sense of
‘representation’ might not want to call so (Godfrey-Smith himself uses ‘represen-
tation’ rather inclusively). Godfrey-Smith sets off with the general idea which he
takes to be the very core of the pre-theoretic concept of representation, of meaning,
of having content — that for some X to represent Y is for X to stand in for Y (as a
map stands in for a landscape, ‘Maria Stuart’ stands in for a concrete human
individual etc.). He then articulates the stands-in-for relation as follows: X stands
in for Y if the X—Y relation is exploited, or exploitable, by some separate system
which one standardly calls the consumer or reader of X. X-Y relationship is
exploitable by a consumer if the latter can act towards Y by way of acting on X,
viz. by way of using X as an indicator that a particular behavior towards Y is
appropriate (or as Godfrey-Smith puts it: if “X is consulted as a guide to behavior
directed on Y”). For example, a map of Tartu represents Tartu because it is
possible for a user of the map to find one’s way through the streets of Tartu by
way of consulting the map and adjusting one’s behavior according to the features
of the map.?® One recognizes a system as operating with “stand-ins” in the
described sense from its causal structure: the system can be identified to have
components (X, Y, Z) such that one of these (X) can take different values (x’, x”’
etc.) and each of these values systematically causes Z to produce a specific output
behavior which is appropriate given some specific value of Y (y’, y’” etc.). With
genes, this structure is thought to be implemented in that a developmental
mechanism — the consumer — systematically produces a certain output in response
to consuming a certain allele. If one type of allele is received, trait t’ is produced;
if a different allele is or would be received, a different trait t’’ is or would be
produced.

However, having this kind of causal structure is necessary but not sufficient
for the system to count as one operating on representations. Systematic and
specific causal relationship is simply that — a systematic specific causal relation-
ship. There has to be something more that permits to characterize the relationship
between X (e.g., a gene) and Y (e.g., a trait) as X representing Y. The two theory
clusters mentioned earlier are distinguished by what they take this relevant
“more” to be. Accounts of the first cluster rely on the idea of the symbolic nature
of paradigmatic representations (words, signs etc.). Symbols mean, but what they
mean is arbitrary in the sense that they might as well mean something different —

terms of evolutionary history” (p. 16). Extensionally, this taxonomy more or less overlaps with
the one drawn here — however, the clustering criterion is different.

28 In the map case, the relationship between a map and what it is a map of, e.g., a town, is
exploitable by some consumer due to isomorphism between the map and the town. But the
X-Y relationship can be exploitable in virtue of other features too. See Shea (2018) for a
comprehensive discussion of some options.
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by no law or necessity is a symbol tied to its particular meaning, to what it
symbolizes. It is argued that this also characterizes the way in which a DNA
sequence specifies the amino acid primary sequences in the process of protein
synthesis — i.e., that the connection is arbitrary (Flament-Fultot, 2014; Godfrey-
Smith, 1999, 2000; Wheeler, 2007).* Upon receiving an mRNA molecule tran-
scribed from a given DNA sequence, the cell’s protein synthesis mechanism (the
consumer of a “genetic message”) produces a particular protein. Which protein
is produced upon receiving a given mRNA molecule is determined by a fixed
mapping rule that maps specific ordered DNA base triplets, codons, onto specific
amino acids. This mapping rule is argued to be arbitrary in the sense that there is
no chemical or physical necessity why a given codon corresponds to a given
amino acid — given the chemical and physical properties of the DNA triplets and
the amino acids, the mapping might as well have been a different one. In this
sense it resembles a conventional interpretation rule that ties symbols with their
meaning (Godfrey-Smith (1999, 2000) and Griffiths and Stotz (2013, Ch.6) give
a more detailed accessible description of the biological mechanism and its
symbol-like nature). I shall refer to this cluster of accounts as ‘symbolic accounts’.

Accounts of the second cluster take their paradigm of the semantic to be the
concept of representation in the philosophy of mind and cognitive science. These
accounts stress that essential to representation (content, meaning) is having
success and, correspondingly, failure conditions (e.g., Shea 2007; Stegmann
2009). An indicative representation (e.g., the sentence “Mary Stuart is the queen
of Scots”) indicates or describes things as being in a certain way. It does so
successfully if it describes them truthfully — if things in the world indeed are as
described (e.g., Mary Stuart is the queen of Scots) — and fails to do so if it does
not describe them truthfully. An instructive or imperative representation
(“Execute Mary Stuart!”) instructs that things be in a certain way. It does so
successfully if the receiver of the instruction complies with the instruction, i.e.,
behaves so as to make things be in the way instructed. The content of a
representation is defined (partly) by the conditions under which the representation
is successful. Philosophical theories of content have wrestled with the challenge
of telling a convincing naturalist story about what determines the success
conditions, and thus the content, of a representation. If we assume that having
success and failure conditions of the described kind defines semantic information,
the same challenge is faced by those who argue that genes carry instructions —
construing genes as carrying instructions is legit only if it is possible to naturalisti-
cally explain what determines the conditions under which a genetic instruction
is/is not successfully followed by the consumer of the instruction (development
or some developmental subsystem).

One prominent response to this challenge has been teleosemantics (Jablonka,
2002; Maynard Smith, 2000; Shea, 2007, 2013b; Sterelny et al., 1996). Teleo-
semantic accounts of representational content, first proposed and developed to

2 What arbitrariness exactly amounts to — causal, chemical, or evolutionary arbitrariness —

is debated and contested (see e.g., Stegmann, 2004).
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explain the nature and content of mental representation, derive the success and
failure conditions of a representation from the selection function of this
representation.’” According to teleosemantic accounts of genetic information, an
allele carries an instruction to develop the trait that the allele was selected for
causing. This instruction is complied with if the development or some develop-
mental submechanism indeed produces the trait. It is not complied with if the
development fails to produce the trait. Most teleosemantic accounts identify the
intentional object of genetic representations in naturally selected whole-organism
phenotypes (Maynard-Smith 2000, Shea 2007, 2013). However, Godfrey-Smith
(1999) also considers the option that, given the teleosemantic criteria, DNA
segments represent the amino acids that they map onto in protein synthesis.
Which traits genes represent on the teleosemantic account depends on what it is
that genes are naturally selected for, which in turn depends on broader issues like
what function as interactors in the process of natural selection.

Both symbolic and teleosemantic accounts are proposed as vindications of the
claim that genes bear semantic information about traits. They are both presented
as accounts of “genetic information”. But it is important to note that they are
nevertheless accounts of significantly different things. Both assert genes to have
semantic properties, but they assert them to have different properties — being
arbitrarily related to what they are about and having satisfaction conditions. These
different properties also differ in extension. On the symbolic account, all and only
those DNA segments that are transcribed in the process of protein synthesis and
specify the primary sequence of a protein (known as the coding segments of the
DNA) contain instructions and function as representation vehicles. According to
the teleosemantic account, only and exactly those DNA segments carry instruc-
tions that have been selected for causing a trait. And the DNA units that have
been selected for causing a trait and those that code a protein need not coincide
(I address this in more detail in EVGR).

The accounts also differ in which explanatory role they ascribe to genetic
instructions. Recall the criterion (2) used to evaluate an account of genetic infor-
mation gua vindication of biologists’ genetic information ascriptions. Namely,
according to (2), an account of genetic information is successful if it renders the
relevant parts of what scientists claim about genetic information true. I also
suggested that at the core of what biologists claim about genetic information are
claims of the form S:

S. That genes carry information about trait T explains the development of T.
But S is ambiguous. One commonly distinguishes between at least two kinds of

explanations of trait development: explanation via proximate and ultimate causes,
for short, proximate and ultimate explanations (distinction originally introduced

30 Views vary about whose function determines the content of a (genetic) representation: the

representation itself, the consumer of the representation, the producer of the representation, or
the representation consuming system as a whole.
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by Mayr (1961)). To provide a proximate explanation of trait development is to
answer the question: How did the developmental process that produced a given
trait (here: trait variant) unfold? An answer to this question would describe the
causal pathway along which the development of the trait unfolds. To provide an
ultimate explanation of the development of a trait is to answer the question: Why
did the developmental process produce a particular trait? In cases where the trait
of interest is adaptive in its environment, and this adaptive match cannot be
explained by environmental input during ontogenesis, one answer is — the trait
was produced because in the past generations, this trait made organisms
possessing the trait fitter than organisms lacking the trait and thus got selected.
The factors that played a causal role in the selection of the trait are the ultimate
causes of the development of the trait in contemporary organisms. Given this
taxonomy of explanations, S can be interpreted to mean either S* or S**.

S*. Genetic information explains sow the developmental process that produced a
given trait unfolds.

S**. Genetic information explains why the developmental process produces a given
(adaptive) trait?

Symbolic accounts and teleosemantic accounts both render S true, or at least have
been argued to do so by their proponents. However, they make true different
interpretations of S. According to the symbolic accounts, genetic instructions are
part of the causal mechanism that produces proteins which are then used to build
or regulate further downstream traits. As such, they play the role of explanans in
proximal ontogenetic explanations of traits. These accounts preserve the truth
of S*. In contrast, genetic instructions understood in terms of teleosemantic
accounts feature in ultimate explanations of traits, namely, in evolutionary
explanations of why the members of a lineage of organisms manifest a particular
trait. They cannot feature in proximal explanations. According to teleosemantic
accounts, genes’ representational properties are historical properties — properties
they have due to their (selection) history and would not have if this history was
absent. And historical properties are standardly thought to lack proximate causal
powers.’! Teleosemantic accounts of genetic information therefore preserve the
truth of S** but not S*.

We can ask: are S* and S** both relevant interpretations of S? If a successful
account of genetic information is one that makes S true, then which interpretation
of S should we prefer? Insofar as the project of scrutinizing whether genes have
semantic properties aims at clarifying scientific ontology, this depends upon in
which kinds of explanation biologists in fact adhere to genetic information. I will
not address this empirical matter here. Let’s just note that how these empirical
facts turns out to be has consequences for whether a particular account of genetic

31 See Griffiths & Stotz (2013 Ch.6.) for a more fine-grained discussion of the possible
disambiguations of S, and Griffiths and Stotz (ibid.) and Shea (2007) for a discussion of the
explanatory limits of teleosemantic accounts of genetic representation.
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information counts as a success as per (2). For example, if biologists only (or
mostly) adhere to genetic information in proximate ontogenetic causes of trait
development, then teleosemantic accounts are off-topic and fail to vindicate
biologists” information talk.>* For instance, Levy (2011) objects to Shea’s teleo-
semantic account of genetic representation on such grounds. However, a more
plausible alternative is that biologists ascribe informational properties to genes in
both proximal (developmental mechanistic) explanations and ultimate (evolu-
tionary) explanations. For example, Godfrey-Smith & Sterelny (2016) list five
explanatory contexts in which scientists make use of genetic information as
explanans, ultimate and proximate explanations among them. In this case,
teleosemantic and symbol theories are appropriately seen as explicating different
segments of biologists’ information discourse. A third option is that an account
of genetic information identifies an altogether new explanandum that biologists
do not yet explain in informational terms but should. This is a legit contribution.
However, in this case, the account should be recognized, and argued for, as
making a contribution of this kind.

This was to clarify that whether genes carry information about traits depends
on a variety of background decisions, for example about what is the prototypical
information carrying relationship and which features are essential to this proto-
typical information bearing relationship. Different philosophical defenses of the
thesis that genes to contain information about traits can involve diverging views
on any of these issues. Until these background decisions are made explicit, dis-
cussions on whether or not genes really carry information remain prone to merely
verbal disputes due to equivocations at various levels of analysis.

Criticism of the teleosemantic account of genetic representation in EVGR

Most previous criticisms of teleosemantic accounts of genetic information in the
literature have turned on criterion (2). For instance, teleosemantic accounts have
been criticized for failing to account for the right explanatory role of genetic
information (e.g., Levy 2011). In EVGR, I test the account against criterion (1).
I focus on Nicholas Shea’s defense of the teleosemantic account. Shea (2007,
2013b) adopts a modification of Ruth Millikan’s teleosemantic account that has
been articulated and applied in the philosophy of mind to capture the nature of
the content of simple representations: simple mental representations, animal
signals and others. Shea argues that on this account, the genetic inheritance
system — the mechanism by which naturally selected whole-organism traits are
passed down generations — qualifies as a representational system with genes
representing the traits that they were selected to cause. I argue that in light of
what we know of the role of the DNA in the process of natural selection, the
genetic inheritance system does not comply with the teleosemantic criteria so as

32 In his later work, Shea (2013b) attempts to demonstrate that genetic representations

occasionally figure also in developmental explanations. This has been judged problematic
(Griffiths & Stotz, 2013; Planer, 2016)
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to support the thesis that genes represent whole-organism traits. My criticism is
similar to, complements, and is complemented by that of Godfrey-Smith (2008)
and Planer (2014) (the latter of whom I regrettably failed to cite in my own
article). Both point out that the structure of the system in which genes are
supposed to function as representations does not comply with the teleosemantic
model of representation that Shea applies. I point out an additional and more
comprehensive reason why this is so.

3.2.2. Genetic causation. “Socially Constructed and/or
Genetically Caused” (SCGC) and “Causal Social Construction” (CSC)

Regardless of whether genes contain information about traits, that genes among
other factors cause traits is uncontroversial. Yet, although that genes cause traits
is uncontroversial, many issues related to the concept and phenomenon of genetic
causation are not, and continue to feed lively philosophical discussions.

One salient segment of such discussions concerns the parity or non-parity of
genetic and non-genetic (henceforth ‘environmental’) causes of traits. Recall that
the hypothesis that genes carry information about traits is often discussed as a
plausible hypothesis explaining why genes would be qualitatively different form
environmental causes of development. But there is no necessary link between
carrying information, being qualitatively different and being more relevant. For
example, the proponents of the teleosemantic theory of genetic information make
no issue of the implication of their theory that some environmental causes too can
represent the traits that they cause (e.g., Shea, 2013b; Sterelny et al., 1996). Also,
genes can qualitatively differ from environmental causes of traits in virtue of
being certain kinds of causes without this amounting to being an information
carrier. Whether or not this is so is something that philosophers have often explored
in relation to genetic causation.

The question of parity/non-parity of genetic and environmental causes can be
discussed from an ontological, epistemic or pragmatic perspective. For example,
Kitcher (2001) supports the thesis of parity of genetic and environmental causes
as an ontological thesis. But he maintains that, epistemically, genes and environ-
ment qua causes of development are not on par: in many contexts, privileging
genetic causes is justified because doing so serves heuristic purposes.* However,
predominantly, the issue of parity is discussed as an ontological issue. Ever since
the developmental systems theory came into prominence, and especially over the
past couple of decades when epigenetic research and different brands of systems
biology have been prominent in biological theory, the burden of proof in
philosophical discussions has been on the proponents of the non-parity of genetic
and non-genetic causes. The most common way to argue for the view that genes

33 Gannet (1999) and Longino (2013) are skeptical about this epistemic non-parity thesis.

They argue that often the privileged attention on the genetic causes of traits in scientific practice
is for practical — e.g., economic — rather than theoretical reasons, and often for bad practical
reasons.
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indeed are ontologically different from other developmental causes, and in some
sense more important, is to argue that genes are the most — or at least among the
most — specific causes of the linear sequence of the amino acids that make a
protein (this being the relevant trait). X is a specific cause of Y if it is possible to
bring about an array of fine-grained changes in Y by bringing about fine-grained
changes in X. Put somewhat differently, X is the more specific cause of Y the
more there are such changes x; ... X, in X that would bring about changes y; ... ya
in Y so that there is mapping from X to Y such that this mapping is close to being
a function (e.g., Woodward, 2010, p. 203). This kind of relationship is argued to
hold almost exclusively between the coding segments of the DNA (the “mole-
cular genes”) and the linear sequence of the primary structure of proteins that are
synthesized in a cell (Calcott, 2017; Waters, 2007; Weber, 2017; Woodward,
2010; see Griffiths & Gray 1994, Moss 2003; but see (Stotz 2006) for an opposing
view).* It is worth stressing that specificity is not transitive. That genes are
specific causes of protein structure does not imply that genes are specific causes
of any of the downstream traits that proteins feed into. For example, with most
whole-organism traits, it is safe to assume that many environmental factors are
much more specific causes of these traits than any molecular gene. Thus even if
the specificity of the DNA-proteins relationship makes DNA different from, and
perhaps more important, as a causal factor in protein synthesis, it does not make
it different and more important a cause of more complex traits.

Irrespective of whether genes are in some relevant sense different from other
causes of traits, there is a more fundamental question of philosophical interest:
what does it mean for genes to cause a trait in the first place? This is far from
clear. First, there’s all reason to believe that ‘x causes y’ is used ambiguously in
both lay and scientific contexts to speak of different kinds of phenomenon (causal
relevance, causal explanation, causation, different types of causation). Secondly,
the nature of causation (given some disambiguation ‘x causes y’), and different
aspects thereof, is a topic of perennial philosophical dispute. The various questions
that arise in these general discussions also arise in relation to specifically genetic
causation. What does it mean for genes to cause a trait? is the question that I am
concerned with in SCGC. Before turning to the focus of SCGC, notice that, as it
stands, the above question is ambiguous. For instance, it can be interpreted as any
of the following:

1) Whatis it for a trait T to have genetic causes? This is a metaphysical question
about the nature of genes qua causes of traits.

3% All cited authors concede that genes are not the only specific causes of the primary sequence
of proteins. What they argue is that there are few other causes (if any) that are as specific as
genes. In addition, none of these authors think that being a specific cause of proteins suffices
for making genes special. E.g., according to Waters (2007) genes are among the most specific
actual difference making causes of protein structure. According to Weber (2017), genes are
the most specific potential difference making causes of protein structure, given that the changes
in DNA sequence that would bring about changes in protein sequence are “biologically normal®.
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2) What does ‘T has genetic causes’ mean in the context of scientific research?
I argued in 3.1 (when the notion of ‘scientific concept of innateness’ was
discussed) that this question is itself ambiguous. It might concern either the
scientists’ explicit beliefs on what it means for a trait to have genetic causes.
It might concern the criteria that scientists in fact tend to employ when
judging a trait to have genetic causes. Or it might be about what I called the
scientifically operative concept of having genetic causes — the property of
traits that the methods of empirical science in fact track when what they track
is called ‘has genetic causes’.

3) What does ‘T has genetic causes’ mean, given the lay concept of having
genetic causes? This question is likewise ambiguous in the manner just
described.

Answering (1), (2) and (3) requires different methods and answers will likely
differ. For example, Waters (2007) argues that when biologists demonstrate that
genes are (among) the causes of T then what they demonstrate is that genes are
(among) “the actual difference making causes” of T, that is, causes that explain
actual differences in T in some target population where being a cause is analyzed
in terms of Woodward’s interventionist account of causation. This analysis is
primarily intended as an answer to (2), and, in particular, to What is the operative
concept of having genetic causes in scientific contexts?.> In addition, Waters
himself thinks that his account also provides a correct answer to (1) — to be an
actual difference making cause is to be a special type of causes, and whether
something is one is a matter of objective ontological fact. So, on Waters’ view,
what biologists track qua genetic causes are in fact genetic causes metaphysically
speaking.*® But he might be wrong about the latter without this undermining his
account as an account of the former. Lay people’s concept, implicit or explicit,
of having genetic causes is in turn likely to correspond with neither what empiri-
cal methods in fact track under the label ‘genetic causation’ nor what genetic
causation really is. For instance, in section 2 I hypothesized that both the explicit

35 Waters himself does not explicitly draw these kinds of distinctions, nor does he use the term

‘operative concept’. However, from what he says I infer that his main aim is indeed to capture
what I call the operative concept of having genetic causes. To give more examples, Bourrat
(2019, 2020), Russo and Wiliamson (2007), Joffe (2013) also elucidate the concept of genetic
causes operative in different biological sciences, although all of them, just like Waters, think
that this operative concept coincides with what it really means to have genetic causes.

36 That what empirical studies show qua genes causing a trait can diverge from what it really
is for genes to cause a trait is shown by the lively discussions on whether heritability estimates
are indeed estimates of genetic causation. For discussion and overview: Lynch and Bourrat
(2017), Sesardic (2005, pp. 23-27), Tabery (2014 Ch.3), Bourrat (2019). My own view is that
a trait’s heritability is nothing but the extent to which genes cause actual differences in the
trait in a population (see (Bourrat, 2019) for an interpretation of heritability that supports this
view). Therefore, the question of whether heritability is indeed an estimate of genetic causation
boils down to whether being an actual difference making cause (in Waters’ sense) of a certain
kind amounts to being a cause.
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and the implicit lay concept of having genetic causes is imbued with essentialist
conceptions. However, if Waters is right and the content of scientific ascriptions
of genetic causes boils down to the thesis that genes are (among) the actual
difference making causes of a trait, then scientific ascriptions of genetic causes
lack most of the essentialist implications that lay people commonly associate with
genetic causation.

The question I am concerned with in SCGC is (2). In particular, I am interested
in the scientifically operative concept of having genetic causes. My aim in SCGC
is to clarify what follows from the empirical finding that a human trait has genetic
causes for social constructionist accounts of that trait. For example, assuming that
schizophrenia is shown to have significant genetic causes, then what follows from
this for the view that schizophrenia is, at least to some extent, socially constructed?
Given this aim, what needs to be clarified is the concept of having genetic causes
that determines the empirical content of such findings irrespective of how this
concept fares in light of some metaphysical theory of genetic causation. In SCGC,
I argue that this concept and thus the content of empirical findings to the effect
that a human trait has genetic causes is best analyzed in terms of a contrastive
counterfactual dependence account of causation (defended for instance by Hitch-
cock (1996), Northcott (2008), Schaffer (2005) and (2003)). And I demonstrate
how this account proves useful in social constructionist discussions for assessing
the compatibility of genetics findings and social constructionist accounts. I will
sketch out the core idea of the contrastive notion of causation after some remarks
on the motivation for and the context of SCGC.

Socially constructed and/or genetically caused?

The claim that a human trait or a fact about a human trait is socially constructed
is common in the social sciences, social and critical philosophy. To argue that a
trait is socially constructed is to argue for some sort of contingency of T on social
factors, where this contingency on social factors is typically thought to have further
political, social, or moral importance. What kind of contingency, and on which
social factors — this can vary, and significantly so, from one social constructionist
account to another.>” However, amidst this variability, most social constructionist
theories share the following assumption: arguing that a trait is socially constructed
aims, among other things, to establish that the trait is not natural or biological in
some relevant sense of the word. Opinions differ as to whether not being biologi-
cal is part of the very concept of being socially constructed (as Diaz-Leon (2015)
suggests) or strong evidence of not being socially constructed, but this difference
does not concern me here. As a flip side of the constructed-therefore-not-bio-
logical assumption, a common strategy to argue against a social constructionist
account of a trait is to present evidence for the claim that the trait is biological.
This typically amounts to presenting evidence for the claim that the trait has

37 Moreover, this is at times left vague. I address issues like these in my paper “Causal Social

Construction”.
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important genetic causes (e.g., Sesardic, 2010; Shiao et al., 2012). Findings to the
effect that genes cause a trait are seen as a prima facie challenge, or at least a
constraint, for the social constructionist accounts of the trait by both social
constructionists themselves and their opponents. With the ever-growing amount
of genetics findings about a variety of human traits, and the perceived epistemic
authority of such findings, social constructionists and social scientists more broadly
are increasingly more compelled to respond to this challenge and engage with
genetics.

SCGC aims at providing theoretical tools for taking up this challenge. This
project is in part motivated by my judgement that some frequently pursued stra-
tegies of dealing with the challenge are unsatisfactory. One such strategy is the
following. A recurring way to push back against the pressure from genetics on
social constructionist accounts is to appeal to the non-dichotomous nature of
being socially and genetically caused. It is stressed that the development of all
traits has both genetic and environmental, often social, causes; and that, as a rule,
genetic and environmental causes interact — the effect of a gene depends upon
which environmental causes are operative, and vice versa.”® Taking this as a
premise, one then argues along the following lines (to summarize and simplify):
Indeed, T (a human trait) has genetic causes, but as everyone knows, all traits
have both genetic and environmental causes, many of which are social by nature;
therefore, that T has genetic causes does not imply that T does not have social
causes nor therefore that a social constructionist analysis of T is false.”® Call the
thesis that all traits are caused by both environmental and genetic causes which
interact ‘the interactionist thesis’. And call the above-described strategy to respond
to the finding that a trait has genetic causes ‘the interactionist pushback’.

Why is the interactionist pushback unsatisfactory? One thing that might at first
glance seem wrong with this pushback is that it seems to be in tension with
the aforementioned socially-constructed-therefore-not-biological assumption.
According to the interactionist pushback, T’s having genetic causes does not rule
out that T is socially constructed (here: in the sense of being socially caused)
because every trait that has genetic causes also has environmental causes, some
of which might well be social. But if this is the case, then demonstrating that T is
socially constructed shouldn’t suffice for a demonstration that T is not biological
in the sense of having genetic causes either — because all traits that have social
causes, €.g., socially constructed traits, also have genetic causes. But this apparent
tension need not amount to a genuine inconsistency. As mentioned above, ‘genes
cause T’ can mean different things and thus also the claim that T has genetic
causes. It might well be the case that the interactionist thesis together with the

38 Note that ‘gene-environment interaction’ is ambiguous. For example, Tabery (2007) points

out that the term is being used in at least two senses: in the sense of biometric or of develop-
mental interaction. Here, what is meant is the latter. However, as Ferreira Ruiz and Umerez
(2021) point out, this latter sense also involves vaguenesses and ambiguities.

3 For example, 1 take Gannet (2010) and Fausto-Sterling (2005) to employ this kind of
reasoning, albeit in far more elaborate versions.
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other claims embedded in the interactionist pushback is true on one meaning of
‘genes cause T°,* while the socially-constructed-therefore-not-genetically-caused
assumption is also true, albeit on a different meaning of ‘genes cause T’.

However, while acquitting the proponent of the interactionist pushback of the
accusation of inconsistency, this reasoning reveals the real issue with the inter-
actionist pushback. Namely, that it is off target. Let’s take for granted that in the
context of the interactionist pushback and in the context of the socially-con-
structed-therefore-not-genetically-caused ‘genes cause T° mean different things.
Now, as stressed, when the aim is to evaluate whether an empirical claim to the
effect that T has genetic causes undermines the thesis that T is socially con-
structed, then the relevant concept of ‘genes cause T’ is the concept that in fact
contributes to the content of this empirical claim, that is, the operative concept of
having genetic causes. The relevant task is to see if, given this sense of having
genetic causes, T’s having genetic causes speaks against social constructionism
about T. The interactionist pushback assumes that the operative concept of having
genetic causes that determines the evidential bearing of genetics against social
constructionist accounts is the one that makes the interactionist thesis true. But
this assumption cannot be correct, for at least three reasons. First, one typically
appeals to the interactionist thesis as if it was a trivial empirical fact. Let’s
suppose that it is. If so, then it is very uncharitable to assume that the extensive
and expensive empirical research undertaken to identify if this or that trait has
significant genetic causes is in the business of identifying if the trait has genetic
causes merely in the sense of the word that makes the interactionist thesis trivially
true. For why take pains to identify trivia? Second, it would be uncharitable to
assume that those (assumedly informed people) who in fact do bring findings
from genetics to bear against social constructionist accounts would do so if T’s
having genetic causes in this sense — the sense in which the fact that genes cause
a trait is obvious and does obviously little harm to social constructionist
accounts — exhausted the content of these findings. Third, I take it that all parties
consider it absurd to claim that empirical findings to the effect that genes cause a
human trait never conflict with social constructionist accounts of the trait. But
this is precisely what would follow if the concept of being a cause that is operative
in these findings was the one that makes the interactionist thesis trivially true.
Therefore, the concept of having genetic causes that is operative in empirical
findings must be some less inclusive concept than the one that makes the inter-
actionist thesis true.

40" For example, given Woodward’s (2003) interventionist definition of being a cause, widely

agreed to provide an accurate characterization of what scientists track when providing causal
models, it is indeed trivially true that all traits have both genetic and environmental causes.
According to Woodward’s account, “X is a cause of Y” means the following: there are back-
ground circumstances B such that if, in B, we changed the value of X (and no other variable)
without changing the value of any other cause of Y, then Y or the probability distribution of
Y would change. This much is trivially true of all X and Y such that Y is a trait and X is some
genetic variable, and of all X and Y such that Y is a trait and X is an environmental variable.
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In SCGC I argue, relying on Northcott (2012), that the contrastive counter-
factual dependence account of causation provides useful tools to articulate and
represent this less inclusive concept. The general idea of counterfactual depen-
dence accounts of causation is this: ‘X causes Y’ means if X had not occurred
then Y would not have occurred. The contrastive supplement adds that a causal
claim always specifies, even if implicitly, some relevant causal and effect
contrasts. That is, a causal claim specifies a range of relevant alternatives to X
and Y: which alternative non-actual scenarios X* and Y* we need to consider when
judging whether Y had, or had not, occurred if X had not occurred. According to
the contrastive account, ascriptions of genetic causes to traits can be represented
in the following way.

A gene G causes an individual i to have trait version T* iff either (i) or (ii) is
the case:

(i) Ifi, given E* had possessed G* rather than G*, then i would possess T* rather
than T*

(i) If1i, given G* had experienced E* rather than E? then i would not have pos-
sessed T* rather than T*

where G* is i’s actual genome (or some allele of a concrete gene or whichever
genetic entity is the putative cause of possessing T* in a research context), E* is
the entirety of i’s actual developmental environment or some specific feature of
it (depending on the research context), T* is the version of T that i actually pos-
sesses, and G*, E* and T* are respectively some non-actual alternatives to E*, G*
and T? or classes of such alternatives. The claim that genes cause a trait is true
just in case: if 1 had had the particular relevant alternative G* (assuming that (i)
is the relevant condition), i would have the specific relevant alternative trait T*.
For simplicity, I chose to articulate the idea of the contrastive counterfactual
dependence account on the example of causal claims about token traits. Typi-
cally, human genetic research (e.g., GWAS, twin studies) is interested in causal
relations between gene and trait distributions in a population. The above schema
can be adjusted to express the content of causal claims with different ontological
kinds of causal relata, including gene/trait distributions.

Given this contrastive understanding of the concept of having genetic causes,
it is not trivially true that all traits have genetic causes. Here’s why. Most philo-
sophers agree that if a typical study into the genetic causes of a human trait reveals
that the trait has genetic causes, then what it reveals is that the trait counter-
factually depends upon genes or does not depend upon environment: if the genes
of an organism (or genetic distribution in a population) were different, then the
trait of the organism (or distribution of the trait in a population) would be different
as well (mutatis mutandis for developmental environment) (Joffe 2013; Russo
and Williamson 2007; Waters 2007; Woodward, 2010). On this basic version of
the counterfactual account, all traits have genetic causes as matter of trivial fact.
For every actual trait of an organism there will be some conceivable alternative

51



to the organism’s actual genes such that if the organism had had these alternative
genes instead of its actual genes then the organism would not have its actual
version of the trait. And for every actual trait of an organism there will be some
possible environment such that had the organism experienced this alternative
environment instead of its actual environment, the organism would nevertheless
have its actual trait version. It is also trivially true that all traits have environ-
mental causes: for each actual trait of an organism there will be some non-actual
alternative environment such that had the organism experienced this alternative
environment instead of its actual environment, the organism would not have its
actual version of the trait.

In contrast to the basic version of the counterfactual account, the contrastive
version of this counterfactual dependence view highlights that empirical findings
from genetics don’t merely show that in case of some alternative genes or environ-
ments the organism would have, or not have, a different trait. What these findings
show is that swapping the actual genes or environment of an organism for some
specific alternative G* or E* would have the effect that the organism would, or
would not, have some specific alternative trait T*. And not all possible alternatives
are relevant for whether T counts as having genetic causes in the sense scientists
of a given field are interested in. Whether or not an individual would have a
different version of some trait, had she had some specific alternative genome or
had she experienced some specific alternative environment is far from being a
trivial question.

I want to emphasize that I do not commit to the view that this contrastive
schema provides a correct metaphysical theory of gene-trait causality. I only
assume that the truths revealed in the context of much of empirical research into
the genetic causes of human traits has this kind of structure, regardless of whether
these truths count as metaphysical truths about genetic causation. However, I also
want to stress that this contrastive account need not be the only correct repre-
sentation of such truths.*' I treat the contrastive account as a useful model that
illuminates certain aspects of the empirically operative concept of having genetic
causes that are particularly relevant for the project of assessing the implications
of scientific ascriptions of genetic causation on social constructionist accounts.
In SCGC, assuming this model, I outline a general framework for assessing such
implications. The contrastive model emphasizes that the content and thus impli-
cations of a finding that T has genetic causes depends among other things upon
how the contrasts E* and G* are filled in (which is often not explicitly clarified).
In different research contexts the relevant contrasts can be filled in in a variety of
ways. The implications of a finding to the effect that T has genetic causes — e.g.,

4 For instance, the contrastive account is very much compatible with Waters’ (2007) account

of genetic causes as actual difference making causes and Bourrat’s (2019; 2020) causal
analysis of the concept of heritability and SNP-heritability. In fact, I think that at core they all
correctly express the same operative concept of having genetic causes but in different ways
and with emphasis on different aspects of this concept. This latter thought needs, of course,
further argument.
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whether or not it conflicts with a social constructionist account of T — vary
correspondingly. The main original contribution of the paper lies precisely in
stressing that the implications of the claim that a trait has genetic causes can, and
should, be ascertained in part by identifying the causal contrasts involved in this
claim. I illustrate this on the example of heritability studies.

“Causal Social Construction” (CSC) defends a premise of SCGC. In meta-
discussions on the concept of social construction one standardly distinguishes
between two ways in which something can be socially constructed: constitutively
and causally (Diaz-Leon, 2015; Haslanger, 2003; Mallon, 2016). A trait is consti-
tutively socially constructed if social factors constitute/define the trait. A trait is
causally socially constructed if social factors cause the trait. In SCGC I discuss
the compatibility of genetics claims with both kinds of constructionist claims.
However, in order to do this, an obstacle needed to be overcome. Namely, no
general analysis existed of how social factors would have to cause a trait in order
for the trait to be (causally) socially constructed. In “Causal Social Construction”
I provide such an analysis. I propose an explication of the notion of causal social
construction in terms of the contrastive counterfactual dependence account of
causation. *? In part, this explication serves as an operationalization of the concept
of causal social construction for the clarifications undertaken in SCGC (The core
idea of SCGC is present in the last section of CSC). But it also makes a self-
standing contribution to filling a gap in the discussions of social constructionism.

3.3. Summary points

I defined i-claims to be those scientific nativist claims that tend to be interpreted
through folk essentialist conceptions and tend to be so interpreted partly because
they contain an i-expression, an expression that in folk discourse is associated
with the concept of inner essence. Although not all scientific nativist claims need
to be i-claims, many of them are. The nativist claims that the papers of this thesis
target are, on my judgement, also i-claims. In concert, the papers accentuate two
things about such i-claims, and by extension about scientific i-claims in general.

First, they accentuate that different i-expressions that figure in different nativist
claims can be hooked onto different operative concepts, and that the same
i-expression can be hooked onto different operative concepts in different research
programs and, sometimes, even within the same research program broadly con-
strued (a point that Griffiths (2001) and Mameli and Bateson (2007; 2011) make
about ‘innate’). According to some criteria, these differences in operative con-
cepts may be slight. However, they are significant insofar as they make a dif-
ference regarding what a given nativist claim implies for some further issue at
hand. This possibility of pluralism in the meaning of i-expressions should function

42 In a sense, I owe this paper to Karola Stotz who drew my attention to the fact that it is far

from obvious that causal constructionist claims are to be modeled in terms of a counterfactual
dependence accounts of causation, as I at first assumed.
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as a kind of regulative idea in the project of assessing the implications of different
nativist claims. It underscores the need for specific case studies, especially ones
that pay attention to the differences rather than cross-contextual commonalities
of the concepts involved. Many of the existing philosophical analyses of the
concepts of innateness and genetic information and others have aimed at general
applicability, and as such, they might not be well-fitted for this kind of project.

Second, the papers accentuate that scientific claims to the effect that a trait is
innate, genetically caused etc. are compatible with various, sometimes unex-
pected forms of environment-dependence of the trait. Both IMNW and SCGC
make explicit the reasons why traits deemed innate or genetically caused in
scientific contexts can be both environmentally caused as well as environmental
by nature, i.e., constituted by environmental factors. If this is the case, then it
follows that an individual (or a population) that instantiates an innate or
genetically caused trait (or a trait distribution) need not have instantiated the trait
in some relevantly different environment. Moreover, assuming the contrastive
counterfactual dependence account of genetic causation, a trait’s property of
having genetic causes is itself an environmentally supervening property —
whether a trait counts as one having significant genetic causes can change even
if no changes occur in the trait itself or the individuals possessing it. If teleo-
semantic theories of genetic representation were to be correct, this much would
also be true of genes bearing representational information with a particular con-
tent. Teleosemantic theories of content are externalist theories — what a gene
represents, and whether it represents at all, is determined by the history and
historical environment of the genetic lineage. Thus, it is possible that if the
phylogenetic histories of two genetically identical organisms O1 and O2 differ in
relevant ways, then the genes of Ol and O2 carry different information, or even
that the genes of O1 do carry information while the genes of O2 do not. But let
me emphasize again that the ways in which, say, being genetically caused, or
possessing an innate, genetically caused, or genetically encoded trait is a function
of the environment, will vary depending on the specific concept expressed with
‘innate’, ‘genetically caused’ or ‘genetically encoded’. Case-specific inquiry is
required to ascertain what these ways are.

That many scientific nativist claims, including innateness- and genetic cau-
sation-claims, have these features might not be that newsworthy. But it is impor-
tant to emphasize them and put them into the spotlight because these are the
features that we are prone to overlook. First, many nativist claims contain
i-expressions. By definition, different i-expressions are drawn towards the same
(vague) concept INNER ESSENCE. For this reason, the contextual differences
in the meaning of these expressions tend to be obscured. The likelihood that dif-
ferent i-expressions are interpreted to express the same concept is exacerbated by
the fact that one frequently uses different i-expressions (loosely) interchangeably.
In some confined contexts, this assumption of synonymy is legitimate — some-
times different i-words indeed express the operative concept. However, this
cannot be assumed to be the case, especially if the expressions are used in different
research contexts. Second, i-expressions qua expressions associated with INNER
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ESSENCE tend to be perceived to indicate endogenous origin. Moreover, Berent
(2020) makes the case that traits perceived to originate from an organism’s inner
essence, to be innate, also tend to be perceived as endogenous by constitution. To
counterweigh these tendencies, the environment-dependence of “innate”, “genetic”
etc. traits is in need of constant restatement, attention, and clarification. Getting
things right in this respect is relevant not least of all because it has consequences
for the nature and scope of explanations that appeal to innate, genetically caused,
naturally selected traits to explain some more complex human phenomenon.
There is a widespread intuition (as suggested by Berendt’s findings) that expla-
nations of, say, complex behaviour and social phenomena with an innate trait as
explanans are individualistic explanations — explanations in terms of features that
supervene on the intrinsic properties of an individual. However, if an innate trait
is one supervening on some relation of the organism to its broader environment,
then such explanations have affinity with environmental, structural, explanations,
with all their associated characteristics and limitations.

55



4. The prospects of eliminativism

In the beginning of this introduction, I motivated my dissertation as a response to
two threats emanating from the fact that scientific claims are expressed using
i-expressions: the threat that essentialist biases influence the content of science in
inappropriate ways and the threat that essentialist biases influence the inter-
pretation of scientific findings in inappropriate ways. I argued that these threats
make relevant the task of monitoring, checking, clarifying, and communicating
the content of scientific claims that contain i-expressions. To conclude this intro-
duction, I want to address an alternative strategy that has been proposed to counter
the threat of badly interpreted science. Namely, if using, say, ‘innate’ or ‘genetic
program’ in science contexts induces the risks of bad science and badly inter-
preted science, then why not just stop using these words altogether rather than
clarify their technical meaning? This is what some philosophers in fact argue in
relation to some i-expressions: that these expressions should be expelled from
scientific discourse altogether. For example, Griffiths (2002), Griffiths and
Machery (2008), Machery et al. (2019), Machery (2021) argue for this with regard
to ‘innate’ and Griffiths (2001), Keller (2000), Oyama (1985) reason along these
same lines regarding ‘genetic program’ and its cognates. This alternative strategy
might be seen as a superior alternative to the one of clarifying the meaning of
different i-expressions in explanatory contexts for a method of preventing the
misinterpretation of these expressions. | now want to suggest that it is not — that
eliminating ‘innate’, ‘genetic’ or the like is not likely to be as effective an instru-
ment of doing away with the threat of misinterpretation of scientific nativist claims
in terms of i-expressions as its proponents think. At least it does not remove the
need for continuing with the clarification project. I present my reply by using the
example of ‘innate’.

Call the position that ‘innate’ should be expelled from scientific explanations
“innateness eliminativism”. Innateness eliminativism is typically supported with
a two-headed argument. One reason why ‘innate’ is said to have no legitimate
place in scientific explanations is because the word allegedly invokes no coherent
explanatorily useful concept. This reason will not interest us here. The second
reason is that using ‘innate’ in scientific nativist theories is likely to trigger the
folk concept INNER ESSENCE and thus give rise to misguided interpretations
of these theories in terms of this concept, which is undesirable. This reason can
be pursued independently of the first and one could argue that it is a strong enough
reason to eliminate ‘innate’ even if it has a well-defined explanatorily useful
technical meaning in some research context. For example, Griffiths (2002) seems
to be of this view. He argues that if ‘innate’ happens to come equipped with a
(semi)technical epistemically useful meaning in some of its scientific contexts of
use, and probably comes equipped with different meanings in different contexts,
then one should express this meaning in words that makes this technical meaning
transparent, rather than by saying ‘innate’. This would help prevent essentialist
interpretations of i-claims as well as cross-contextual equivocation mistakes
(ibid., p. 82).
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It is this second reason in support of innateness eliminativism that I take issue
with. The reasoning stands on the premise that eliminating ‘innate’ and substi-
tuting it with a different fitting phrase would successfully block essentialist inter-
pretations of the relevant scientific theories. This premise, however, is unwar-
ranted given what was said in section 2: that (1) in (English) lay discourse, ‘innate’
is associated with INNER ESSENCE and (2) INNER ESSENCE is a universal
developmentally fixed feature of human psychology that functions as an attractor
concept. Let’s take (1) and (2) for granted, as do the named proponents of innate-
ness eliminativism. Granting (1) and (2), the association between ‘innate’ and
INNER ESSENCE is surely contingent in the following two senses. First, given
that INNER ESSENCE is a developmentally fixed human universal, possessing
and deploying it does not presuppose having ‘innate’ — or any other word —in one’s
vocabulary. Second, there are, have been, can be and will be other expressions
besides ‘innate’ associated with INNER ESSENCE as is evident if only from the
observation that even in the English language alone certain expressions (e.g. ‘in
the DNA”, ‘evolved by natural selection’, ‘genetic’) are often used synonymously
with ‘innate’ (Linquist et al., 2011; see also section 2). This suggests two things.
First, even if one lacks or ceases to employ ‘innate’, this does not yet mean that
one lacks INNER ESSENCE or ceases to deploy this concept in one’s thinking
and reasoning about the world. Second, even if an expression (e.g., ‘innate’) that
happens to be associated with INNER ESSENCE at some point in time stops
being used, there will be other expressions that either continue to be used, or are
recruited to be used in its place. Now, suppose that we do what the eliminativist
calls for: we swap ‘innate’ for some other, more transparent and arguably more
accurate expression in a scientific theory. The innateness eliminativist envisages
that by doing so we make it significantly less likely that the theory is interpreted
via INNER ESSENCE. But assuming (1), (2) and the contingency of ‘innate’-
INNER ESSENCE association, this is not very likely. Any plausible alternative
to ‘innate’ would be an expression that already resides in the semantic vicinity of
‘innate’ and, with all likelihood, would itself already be associated with INNER
ESSENCE as per Association (see section 2).* The new expression might be
associated with INNER ESSENCE more weakly than ‘innate’. However, being
in the semantic “gravitation field” of INNER ESSENCE, in the long run the
expression is likely to gravitate closer to INNER ESSENCE and become no less
likely than ‘innate’ to trigger interpretations of the relevant theory in terms of
INNER ESSENCE and essentialist beliefs — unless the content of these new
expressions continues to be monitored and explicated.

4 For instance, it is quite plausibly true of the expressions that Griffiths proposes as sub-

stitutes for ‘innate’: “Substituting what you actually mean whenever you feel tempted to use
the word ‘innate’ is an excellent way to resist this slippage of meaning. If a trait is found in all
healthy individuals or is pancultural, then say so. If it has an adaptive-historical explanation,
then say that. If it is developmentally canalized with respect to some set of inputs or is genera-
tively entrenched, then say that it is. If the best explanation of a certain trait differences in a
certain population is genetic, then call this a genetic difference. If you mean that the trait is
present early in development, what could be simpler than to say so?” (Griffiths 2002, 82)
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This prediction is consistent with empirical findings. First, there is evidence
for the negative thesis that a change merely in the words that are used to express
scientific content does not significantly change how this content gets interpreted.
For instance, Condit & Condit (2001) and Condit et al. (2002) demonstrate that
the way the lay audience interprets claims about the genes-phenotype relationship
is not predicted by whether ‘genetic blueprint’ or ‘genetic receipt’ is employed in
these claims. Instead, regardless of which expression is used, how subjects
interpret such claims is predicted by their pre-existing understanding of how
genes relate to the phenotype. Grossi (2017) offers an illustration of how verbal
change does not bring about conceptual change in a scientific context. Grossi
observes that the usage of ‘innate’ has significantly decreased in psychological
and brain sciences, attributing this shift to the fact that the concept of innateness
has been broadly discredited as unscientific. She also observes that the decreased
use of ‘innate’ is paralleled by the increased use of ‘hardwired’” which according
to here is considered to express a concept more precise and scientific than the
concept of innateness. However, she demonstrates that, in reality, the concept
used in association with ‘hardwired’ appears to be nothing but the same concept
earlier associated with ‘innate’ under the guise of a new word. Second, there is
some direct evidence that clarifying the operative concept behind an i-expression
does change how the expression is interpreted (Condit & Condit, 2001; Condit et
al., 2002; Dar-Nimrod et al., 2021; Knobe & Samuels, 2013; Parrott et al., 2004;
Samuels, 2016). That this is so is also consistent with abundant philosophical and
empirical evidence for the more general proposition that much of how one
interprets a word is explained by the context (broadly construed) of the inter-
preter. It is also consistent with the empirical fact, discussed in section 2, that
whether one forms and entertains essentialist beliefs about a particular category
is sensitive to the subject’s background attitudes (see section 2 for references).

It would be going too far to claim that the kinds of shifts in terminology that
the eliminativists propose have no effect whatsoever on the extent to which
essentialist beliefs mediate our interpretation of scientific nativist claims.** What
I do predict is that these effects will be modest and are likely to fade in time as
the association with INNER ESSENCE is likely to reestablish itself. This pre-
diction surely requires more empirical backing and philosophical argument.
Empirical study into the mechanisms and factors that affect the interpretation of
i-claims is still scarce (albeit growing). Even less have these mechanisms been
investigated through the lens of philosophical theories, for instance, the relevant
theories we find in the philosophy of language. It is a study of precisely this kind
that I see myself undertaking in the future.

4 E.g., Parrot and Smith (2013) provide evidence that sometimes, to some extent, swapping

one plausible i-expression for a different one does effect interpretation. In addition, there is
plenty of evidence for the more general view that linguistic choices do make a difference to
how likely one is to form an essentialist representation of a category. For example, many
studies show that using generic language when referring to a category (e.g., ‘girls’) can foster
essentialist perceptions of the category in children (Gelman & Roberts, 2017). However, note
that here the efficacious linguistic intervention concerns logical form rather than terminology.
This and other considerations suggest that even if linguistic variations do make a difference to
interpretation, these variations are not at the term level.
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EESTIKEELNE KOKKUVOTE

Nativistlike vaidete sisu ja jédrelmid. Filosoofiline analiius

Viitekiri koosneb kolmest eelretsenseeritud artiklist, artiklikdsikirjast ja sisse-
juhatavast iilevaateartiklist. Koiki artikleid ithendab eesmaérk selgitada ja hinnata
erinevates empiirilistes teadustes tehtud nativistlike viidete sisu ja nende viidete
jérelmeid teatud filosoofilistele teooriatele. Nativistlikeks nimetan viiteid, mis
vdidavad mingil organismi tunnusel olevat olulised seesmiseid, siinnipdraseid ja
bioloogiliselt paritavad pdhjused. Sellisteks vdideteks on néiteks véide, et tunnus
on kaasasiindinud; et tunnus on geneetiliselt pdhjustatud; et tunnus on DNA-s
kodeeritud; et tunnus on péritav jmt. Nativistlikke viiteid kohtab erievates teadus-
kontekstides: psiihholoogias, geneetika erinevates harudes, arengubioloogias,
kognitiivteadustes, kditumisdkoloogias, evolutsiooniteadustes jm. Nende mdju
on aga laiem. Nativistlikud viited viljendavad hiipoteese, teadmisi, mis on sisen-
diks ja tdendmaterjaliks teistes teoreetilistes ja praktilistes valdkondades. Nad
kujundavad tildisemalt meie arusaama inimese ja teiste elusolendite olemusest,
nende suhtest oma keskkonnaga. Seetdttu on oluline, et teaduslikke nativistlikke
viiteid tdlgendataks digesti.

Ometi on oht, et teaduslikke nativistlikke véiteid tdlgendatakse siistemaatiliselt
vadriti. Et véaartdlgendusi ennetada ja korrigeerida, on oluline selliste vdidete
tdpsemat sisu ja jarelmeid uurida ja selgitada. Seda oma viitekirjas teengi. Igas
véitekirja artiklis votan ette kindlat tiilipi nativistliku véite ning avan ja hindan
seda tiiiipi vdite sisu. Kahel puhul selgitan, mil moel piirab, vdi ei piira, seda tiiiipi
nativistlik vdide vastust konkreetsele filosoofilisele kiisimusele. Artiklis “Innate
Mind Need Not be Within” (artikkel I) selgitan, mis jéreldub empiirilisest hiipo-
teesist, et mingi vaimne moiste on kaasasiindinud, filosoofias laialt pooldatud
pohjuslikele vaimse sisu teooriatele. Artiklis “Elusive Vehicles of Genetic
Representation™ (artikkel 1) kritiseerin teatud tiiiipi teleosemantilisi geneetilise
informatsiooni teooriaid kui teleosemantilise sisuteooria rakendamist kohas, kus
see tegelikult ei rakendu. Artiklites “Socially Constructed and/or Genetically
Caused” (artikkel III) ja “Causal Social Construction” (artikkel I'V) selgitan, mis
tingimustel on teaduslik vdide, et tunnusel on geneetilised pohjused, tdend sellest,
et see tunnus ei ole sotsiaalselt konstrueeritud. Viitekirja artikleid saadab iile-
vaateartikkel. See koosneb kahest suuremast osast. Esimeses osas motiveerin
oma ettevotmise iildist tausta. Teises osas selgitan eraldi iga konkreetse artikli
sisulisi ja metodoloogilisi eeldusi ning kohta olemasolevates temaatilistes aru-
teludes. Iga iiksik artikkel seob filosoofilisi teemasid ja arutelusid, mida tradit-
siooniliselt on késitletud teineteisest eraldi. Artiklite tausta avades keskendun
artikli konteksti sellele aspektile, mis puudutab artikli fookuses olevat nativist-
likku moistet.

Iga artikli keskmes oleva mdiste ja vastavate nativistlike vdidete sisu ja sisu-
kuse iile on teadus-filosoofilises kirjanduses palju arutatud. Viitekiri jatkab neid
arutelusid ent erineb neist vihemalt kahe aspekti poolest. Esiteks, see mitte ei
keskendu tihele neist moistetest, nagu on tiilipiline, vaid késitleb korraga erinevaid
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nativistlikke moisteid vordlevalt iihtses raamis. Teiseks, iga viitekirja artikkel kui
ka viitekiri tervikuna tdidab eeskétt silla-ehituse ja teooriate ja uurimisprog-
rammide vahelise tolkimise eesmaérki. Nii nditeks ei esita ma algupérast analiiiisi
sellele, mida tihendab olla kaasasiindinud voi omada geneetilisi pdhjuseid, voi
mida tdhendab kanda millegi kohta informatsiooni. Ma kasutan olemasolevaid
teadusfilosoofilisi kisitusi, neid vajadusepdhiselt organiseerides, uudsel viisil
kiisimuste lahendamisel, mis tiilipiliselt jddnud véljapoole sedalaadi teooriate
huviorbiiti.

Jargnevas annan detailsema lilevaate viitekirja sisust selle osade kaupa.

Ulevaateartikli esimeses osas motiveerin oma ettevdtmist empiirilise viite
taustal, et seda, kuidas tavainimesed tdlgendavad nativistlikke véiteid, seletab muu
hulgas psiihholoogiline essentsialism. Psiihholoogiliseks essentsialismiks nime-
tatakse inimesele universaalset psiihholoogilist kalduvust nidha bioloogilisi olen-
deid otsekui omaksid nad seesmist ,,olemust® voi ,,essentsi® — mittevaadeldavat
tuuma, mis on liigile tiilipiline, mis piisib samana isegi kui organismi vilised
tunnused muutuvad, mis on péritud bioloogilistelt vanematelt ja mis pShjustab
teisi selliseid organismi omadusi, mida see organism teiste omasugustega jagab.
Mitmed autorid on viitnud, et psithholoogilise essentsialism avaldub ka selles,
kuidas tolgendatakse nativistlikke véiteid — vdidet, et tunnus on niiteks geenide
pOhjustatud vai kaasaslindinud, kiputakse tdlgendatakse kui véidet, et tunnus
parineb organismi ,,0olemusest ning et seega on sel tiiiipilisele olemuslikule
tunnusele omased omadused. Selline teaduslike nativistlike véidete tdlgendamine
on iildjuhul védr. Asjaolust, et nativistlikke véiteid kaldutakse tdlgendama psiihho-
loogilise essentsialismi vaimus, tuleneb kaks ohtu. Esiteks, kuivord psiihho-
loogiline essentsialism on kognitiivne kalduvus, mis iseloomustab iihtviisi nii
teadlast kui tavainimest, on oht, et teaduslikkuse néilises kuues hiilib rahvalik
essentsialistlik motteskeem sisse teadusteooriatesse ja genereerib nii viletsat
teadust. Teiseks, on oht, et teaduslikke nativistlikke viiteid tolgendatakse vairalt
psiihholoogilise essentsialismi vaimus ning jareldatakse neist midagi, mis neist ei
jéreldu. Viitekirja artiklid piitiavad neid ohte ennetada ja vdimalikke tdlgendus-
vigu korrigeerida.

Viitekirja artiklid 1dhtuvad eeldusest (seda tihtlasi illustreerides ja kinnitades)
et eri tiiiipi ja eri teaduskontekstides tehtud nativistlike véidete jarelmid vdivad
oluliselt erineda. Seetottu tuleb neid hinnata juhtumipohiselt, podrates tdhelepanu
nimelt kontekstuaalsetele erinevustele ja eeldamata, et {iht tiiiipi nativistliku viite
jérelmid iildistuvad teist tiilipi nativistliku véite jarelmiteks. Véitekirja artiklid on
igaiiks taoline juhtumiuuring.

Artiklis ,,Innate Mind Need Not Be Within“ selgitan ja hindan kognitiiv-
teadustes ja sellega piirnevais vaimufilosoofia harudes levinud viite, et moned
mdisted on kaasasiindinud, jdrelmeid pohjuslikule eksternalismile. Pohjuslik
eksternalism on vaimufilosoofias populaarne vaade, mille jérgi mingi vaimse
moiste sisu ei méédra mitte seda moistet omava organismi seesmised omadused,
vaid see, milline ndhtus vélises maailmas kas selle mdiste omamist vOi esinemist
pohjustab. Kuivord meil on tugev intuitsioon, et kaasasiindinud tunnused on
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méédratud organismi seesmiste omadustega, voib esmapilgul tunduda, et kaasa-
stindinud mdiste sisu ei saa olla sel viisil miératud. Seega, kui eksternalism on
mdeldud olema universaalne sisuteooria, siis on moistenativism ja mdiste-
eksternalism vastuolus. Artiklis nditan, et sellist vastuolu ei ole.

Ulevaateartikli sektsioonis 3.1. avan ,Innate Mind Need Not Be Within“
tausta ja metodoloogilisi eeldusi. Rohutan, et kui eesmérk on hinnata teatud tiilipi
nativistliku véite — nditeks véite, et tunnus on kaasasiindinud — jarelmeid mdne muu
valdkonna jaoks, siis mdiste, mis analiilisimist vajab, on kaassasiindivuse opera-
tifvne maiste: mdiste, mis kindlas teaduskontekstis, panustab selle propositsiooni
sisusse, mis huvialuses kontekstis ka tdepoolest on tdoendatud. Rohutan, et toe-
nioliselt on kognitiivteadustes selliseid operatiivseid kaasasiindivuse mdisteid
mitmeid ning nii vdivad ka viite, et moiste on kaasasiindinud, jarelmid varieeruda.

Sellelt eelduselt 1dhtub ,,Innate Mind Need Not Be Within®. Artiklis eeldan,
et kui kognitiivteadustes leidub sisukas ja legitiimne kaasasiindivuse mdiste, siis
vahemalt {iks jargmistest selle moiste prominentsetest filosoofilistest analiitisidest
on adekvaatne: mdiste on kaasasiindinud siis, (a) kui see pole omandatud psiihho-
loogilisi teid pidi, (b) kui see on omandatud tingimustes, kus keskkonnas leiduv
informatsioon ei ole piisav selle mdiste omandamiseks, (c) kui selle mdiste
omandamist ei ole pdhjustanud kogemus. Seejarel eristan kolme tiiilipi pohjus-
likku sisuteooriat: informatsioonilist sisuteooriat, omandamisteooriat ja pohjusliku
ajaloo teooriat. Analiiiisin kdikide nende teooriate kombinatsioone eraldi. Iga
kombinatsiooni puhul selgitan, mis asjaoludest soltub, kas konkreetne moiste
saab olla korraga kaasasiindinud ja selle sisu méératud sellest, mis seda mdistet
pohjustab. Néitan, et iithegi kombinatsiooni puhul pole pdhjuslike sisuteooriate ja
madistenativismi vahel vastuolu.

Artiklis ,,Elusive Vehicles of Genetic Representation“ tegelen kiisimusega,
kas geenid kannavad organismi fenotiilibiliste tunnuste kohta nn semantilist
informatsiooni. Bioloogiateadustes on levinud praktika kirjeldada genoomi just
sel viisil: organismil arenevat teatud fenotiilip seetottu, et tema geenides peitub
informatsioon, et just selline tunnus peab arenema. Paljud filosoofid arvavad, et
selline konepruuk on kas metafooriline voi vair. Teised aga kaitsevad viidet, et
geenid toepoolest kannavad teatud tunnuste kohta informatsiooni. Teleosemanti-
lised geneetilise informatsiooni teooriad on iiks prominentne viis sellist vdidet
kaitsta. Teleosemantilise teooria jargi kannavad geenid informatsiooni nende
tunnuste kohta, mida nad on looduslikult valitud pohjustama. Artiklis votan iiksi-
pulgi lahti need tingimused, mida geenid teleosemantilise sisuteooria jargi peaksid
rahuldama, representeerimaks organismi kompleksseid tunnuseid. Véidan, et selle
valguses, mida teame geenide rolli kohta evolutsiooniprotsessis ja viisist, kuidas
nad organismi tunnuseid pOhjustavad, ei rahulda geenid neid tingimusi, ja seda
iikskdik millist levinud geeni moistetest me eeldame.

Ulevaateartikli sektsioonis 3.2.1 selgitan, mida artiklis ,,Elusive Vehicles of
Genetic Representation® adresseeritud kiisimus ,,Kas geenid kannavad fenotiiiibi
kohta semantilist informatsiooni?* iileiildse kiisib, kuidas sellele kiisimusele
vastata ja millest vastus sellele kiisimusele soltub. Eristan kaht tarvilikku tingi-
must, mille korral on tdesti nii, et geenid kannavad fenotiiibi kohta informatsiooni.
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Esiteks, geenide suhe fenotiilipi peab vastama metafiiiisilistele informatsiooni
kandmise tingimustele. Teiseks, oluline hulk sellest, mida bioloogid geneetilise
informatsiooni kohta iitlevad, peab olema tdene. Oma teleosemantilise teooria
kriitikas apelleerin esimesele tingimusele. Seetdttu avan moneti pikemalt seda,
mida iildse tdhendab olla semantilise informatsiooni kandja. See on vaidlusalune
kiisimus. On olemas erinevad semantilise informatsiooni kandmise paradigmad
ja neist lahtuvalt erinevaid arusaamu sellest, mis on sellise informatsiooni kand-
miseks konstitutiivselt tarvilik. Eristan kaht tiiiipi filosoofilisi teooriaid, mille
kohaselt geenid on semantilise informatsiooni kandjad. Need teooriad erinevad
muu hulgas selle poolest, millist semantilistele nidhtustele omaseks peetud tunnust
nad peavad keskseks: siimbolilisust voi toevairtuslikkust. Rohutan, et kuigi need
eri tiilipi teooriad kaitsevad mdlemad teesi, et geenidel on semantilised omadused,
kaitsevad nad ometigi oluliselt erinevaid teese. Nad omistavad geenidele erinevaid
»semantilisi‘ omadusi, millel omakorda oluliselt erinev seletuslik potentsiaal.

Artikleid ,,Causal Social Construction“ ja kisikirja ,,Socially Constructed
and/or Genetically Caused® tuleb vaadelda iihe tervikuna. Sotsiaalteadustes ja
sotsiaalfilosoofias sageli véidetakse, et liks v0i teine inimkategooria vdi -tunnus
on sotsiaalselt konstrueeritud. Ning tiilipiline on eeldada, et kui on néidatud, et
tunnus on sotsiaalselt konstrueeritud, siis on iihtlasi ndidatud et mingis olulises ja
téapsustatud tdhenduses ei ole see tunnus bioloogiline, kusjuures ,,bioloogiline* all
peetakse aina enam silmas seda, et tunnusel on geneetilised pdhjused. Kooskolas
selle eeldusega on iiha sagedasem, et mone sotsiaalkonstruktivistliku teooria
Oigsust voi védrust hinnatakse teaduslike leidude valguses huvialuse tunnuse
geneetiliste pohjuste kohta. ,,Socially Constructed and/or Genetically Caused* ja
,Causally Socially Constructed piiiiavad iiheskoos seda praktikat mdisteliselt
organiseerida. Selgitan filosoofilise pohjuslikkuseteooria abil, mis tingimustel on
v0i ei ole empiiriline véide, et tunnusel on geneetilised pohjused, vastuolus véitega,
et tunnus on kas konstitutiivselt voi pShjuslikult sotsiaalselt konstrueeritud. Artikli
teises osas rakendan niite korras seda iildist raami périlikkusuuringute jérelmite
hindamiseks.

Artiklis ,,Causal Social Construction® pakun iildise definitsiooni sellele,
mida tdhendab olla pdhjuslikult sotsiaalselt konstrueeritud. Rakendan selleks
kontrastiivset kontrafaktuaalse pdhjuslikkuse teooriat. Aruteludes millegi sot-
siaalse konstrueerituse iile on tavaks eristada kahte viisi, kuidas ndhtus saab olla
sotsiaalselt konstrueeritud — nii, et sotsiaalsed tegurid seda néhtust kas pohjus-
tavad vOi konstitueerivad. Ometigi ei olnud neis aruteludes seni selgesonaliselt
maératletud, mil viisil ja mis tdhenduses peavad sotsiaalsed tegurid néhtust
pohjustama, et see néhtus oleks sotsiaalselt pohjuslikult konstrueeritud. Sest mitte
iga sotsiaalsete pohjustega néhtus ei saa olla sotsiaalselt konstrueeritud. Artiklis
,»Causal Social Construction” piilian seda auku tiita. Vididan, et ndhtus X on
sotsiaalselt konstrueeritud jargmisel tingimusel: kui teatud tegelike sotsiaalsete
faktorite asemel oleksid olnud alternatiivsed sotsiaalsed faktorid SF*, siis X-i ei
oleks, ja SF* on kas sellised alternatiivsed sotsiaalsed faktorid, mis on manifes-
teerunud mones tegelikus (mineviku voi oleviku) iihiskonnas voi mida on prakti-
liselt voimalik esile kutsuda. See méératlus teenib sotsiaalkonstruktivistlike
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teooriate eesmérke ja on kooskdlas sotsiaalkonstruktivistliku diskursusega. Seda
madratlust eeldab ,,Socially Constructed and/or Genetically Caused®.

Sektsioonis 3.2.2 selgitan nende kahe artikli tausta. Palju teadusfilosoofilisest
geenide kui tunnuste pdhjuste iimber toimuvast arutelust on keskendunud selle
hindamisele, kas see, kuidas geenid tunnuseid pohjustavad, erineb mingil olulisel
moel sellest, kuidas pShjustavad tunnuseid mitte-geneetilised ehk keskkondlikud
tegurid (eeldades triviaalsed tdsiasja, et kdikidel tunnustel on nii geneetilised kui
keskkondlikud pdhjused). Ent olulisel kohal on ka fundamentaalsem kiisimus:
mida iildse tdhendab, et geenid mingit tunnust pShjustavad? Artiklis ,,Socially
Constructed and/or Genetically Caused* vdidan, et seda geneetilise pohjustanusse
operatiivset mdistet empiirilistes teadustes on kasulik mudeldada kontrastiivse
kontrafaktuaalse pohjuslikkuseteooria abil. See voimaldab selgesti niha, millist
laadi tunnuse sdltuvust keskkondlikest teguritest teadusfakt, et sel tunnusel on
geneetilised pOhjused, vélistab ja millist mitte. See aspekt omakorda on oluline
hindamaks, kas ja kuivord on konkreetne empiiriline véide, et tunnusel on
geneetilised pohjused, tdend sellest, et see tunnus ei ole sotsiaalselt konstrueeritud.

Ulevaateartikli sektsioonis 4 vastan vdimalikule kdhklusele iihe oma viite-
kirja motiveeriva eelduse suhtes. Moned teadusfilosoofid vdidavad — mis on
minugi projekti eeldus — et kuna sdna ’kaasaslindunud’ (innate) on tavakeeles
seotud dhmaste ja védrate essentsialistlike kontseptsioonidega, édrgitab selle sona
kasutamine teaduslikes kontekstides teaduslike hiipoteeside véartdlgendusi. See-
tottu oleks kodige parem loobuda selle sona kasutamisest teadushiipoteeside
sOnastamisel. Sama on véidetud ka teist tiilipi nativistlikes véidetes esinevate
sonade, niiteks geenidega seotud viljendite kohta. Kdnealust nn eliminativist-
likku agendat voib ndha alternatiivina siinse véitekirja {ihele juhtmottele — et
tulenevalt ohust, et teaduslikke nativistlikke viiteid kiputakse krooniliselt eks-
likult tdlgendama, tuleb erinevate nativistlike véidete ja neis esinevate sdnade
sisu lahata, kontrollida ja selgitada. Spekuleerin, et eliminativistlik strateegia ei
oleks kuigi tdhus alternatiiv vaitekirjas ette voetud selgitustoole.
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