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Abstract
Non-epistemic values play important roles in classificatory practice, such that philo-
sophical accounts of kinds and classification should be able to accommodate them. 
Available accounts fail to do so, however. Our aim is to fill this lacuna by showing 
how non-epistemic values feature in scientific classification, and how they can be 
incorporated into a philosophical theory of classification and kinds. To achieve this, 
we present a novel account of kinds and classification (the Grounded Functional-
ity Account), discuss examples from biological classification where non-epistemic 
values play decisive roles, and show how this account accommodates the role of 
non-epistemic values.

Keywords  Natural kinds · Values · Non-epistemic values · Grounded functionality 
account of natural kinds · GFA

1  Introduction

In the past few decades the role of values in science has developed into a major topic 
in philosophy of science (e.g., Longino, 1983, 1990, 1996; Rooney, 1992, 2017; 
Intemann, 2001; Kincaid et  al., 2007; Douglas, 2009, 2016; Elliott, 2017; Elliott 
& McKaughan, 2014; Elliott & Steel, 2017). A common distinction in the litera-
ture is between epistemic (or constitutive) and non-epistemic (or contextual) values 
(Longino, 1983, 1990, 1996). The former category consists of values that promote 
the epistemic aims of science; examples include empirical adequacy, simplicity, 
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inter-theoretic consistency, and testability. These values can be invoked in decisions 
on, for instance, theory choice, the preferable interpretation of theories or data, etc. 
The latter category consists of moral, social, political, cultural, aesthetic and other 
values.

While on the traditional view science should be free of non-epistemic values 
(while recognizing epistemic values as important in science), today a prominent 
view is that both epistemic and non-epistemic values are unavoidable factors in 
scientific practice. Some authors even argue that non-epistemic values are not only 
unavoidable, but also should play a role in good science (Longino, 1990; Anderson, 
1995; Intemann, 2001; Douglas, 2007, 2017), sometimes even overruling epistemic 
values (Elliott & McKaughan, 2014). In addition, some authors doubt the feasibility 
of a clear distinction between epistemic and non-epistemic values, and argue that 
what might be considered an epistemic value in one context might be considered a 
non-epistemic value in another context (Rooney, 1992, 2017; Longino, 1996).

This rich analysis of values in science has not permeated all of philosophy of sci-
ence, however. One area lagging behind in this respect is the philosophical treatment 
of scientific classification and kinds. Some authors, such as Griffiths (1997: 200) 
and Khalidi (2013: 157ff.), have argued that non-epistemic values should not affect 
how scientists construct classifications into natural kinds.1 Both think that natural 
kinds are posited to do epistemic work and that when values affect how we deter-
mine kinds, this detracts from the epistemic work kinds should do. In contrast, we 
believe that non-epistemic values are as important as epistemic values, and that an 
account of kinds and classification is needed that explicitly accommodates how non-
epistemic values feature in classificatory practices.

This is not to say that the role of non-epistemic values in classification has not 
been discussed. Intemann (2015: 224), for example, considered the notion of ‘bio-
diversity’, arguing that how one measures biodiversity depends on what one val-
ues preserving. Considering an example from economics, Anderson (1995: 45-46) 
pointed out that for many years women were, on the basis of non-epistemic val-
ues, considered not to belong in the categories ‘employed’ and ‘unemployed’. If you 
were a woman and were “keeping house”, you were excluded from employment sur-
veys – who was counted as employed or unemployed was dictated by an androcen-
tric norm. Dupré (1993), Magnus (2012), Ludwig (2014, 2016), Brigandt (2015), 
and Conix (2018) all provided accounts of classification that are explicitly open to 
non-epistemic values playing a role in classificatory practices. And non-epistemic 
values in classification were also discussed by Hacking (1995, 2007) in his work on 
“looping effects”, and by authors debating psychiatric classification (Haslam, 2002a, 
2002b; Zachar, 2014, 2015; Zachar & Potter, 2010).

Notwithstanding this attention for non-epistemic values in classification, availa-
ble accounts of classification and kinds fail to explicitly incorporate the roles of non-
epistemic values and remain strongly focused on epistemic values. The authors men-
tioned above, for instance, either discuss the role of non-epistemic values without 

1  In later work, however, Griffiths did make room for non-epistemic values in classification (e.g., Grif-
fiths, 2004).
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presenting a general account of how classification works, or (when they do have 
such an account, such as Dupré, Brigandt or Conix) do not recognize non-epistemic 
values as playing decisive roles in classificatory practices. The aim of the present 
paper is to fill this lacuna by showing (1) how non-epistemic values can play deci-
sive roles in scientific classification (and override epistemic values), and (2) how 
such values can be incorporated into a recently developed philosophical theory of 
classification and kinds. In Section 2, we discuss how epistemic and non-epistemic 
values feature in theories of classification and kinds, and give examples that show 
how non-epistemic values play decisive roles in classificatory practice. In Section 3, 
we briefly present a recently developed account of natural kinds, the Grounded 
Functionality Account (GFA), which accommodates the roles of (epistemic as well 
as non-epistemic) values in science. In Section 4, we show how the GFA handles the 
examples discussed in Section 2 and better captures the role of non-epistemic values 
in classificatory practices than other available accounts. Section 5 concludes.

Before beginning, we want to clarify three things. First, we are sympathetic to the 
arguments that have been advanced against making a strict distinction between epis-
temic and non-epistemic values (Rooney, 1992, 2017; Longino, 1996). For example, 
Longino (1996) argues that the value of simplicity, which many hold is an epistemic 
value, is a non-epistemic value in the context of feminism, because diversity and 
ontological heterogeneity are taken as non-epistemic values that promote social jus-
tice. Nevertheless, because authors in the literature of science and values commonly 
use the terms ‘epistemic values’ and ‘non-epistemic values’ we will follow this ter-
minology in this paper. Following the standard terminology in the literature on sci-
ence and values makes it easier for us to show how so-called non-epistemic values 
can – and should – be incorporated into a theory of classification. But it is important 
to note that nothing in our paper hinges on this terminology and indeed our approach 
does not rely on any strong distinction between epistemic and non-epistemic values.

Second, we use the distinction between epistemic and non-epistemic values 
because this allows us to make our points most clearly. Available accounts of kinds 
and classification have neglected non-epistemic values and have not explicitly 
accommodated their roles in classificatory practices. In the cases we discuss, epis-
temic and non-epistemic values conflict, or epistemic values alone are insufficient 
to account for the choices scientists make in practice and non-epistemic values are 
decisive. This interplay of epistemic and non-epistemic values is an important but 
neglected aspect of classificatory practice, thus showing why a better account of 
classification and kinds is needed that accommodates the roles of all values in clas-
sificatory practice.

Third, we claim that the required account is already available, namely the GFA, 
and we aim to show how the GFA can accommodate the roles of epistemic as well as 
non-epistemic values in classificatory practice in ways other accounts cannot. While 
we discuss examples from biological science, we believe our claims generalize: non-
epistemic values can play decisive roles in classificatory practices throughout the 
sciences, and as a general account the GFA is able to accommodate such cases. As 
the GFA has been developed in detail elsewhere (Ereshefsky & Reydon, 2015, 2022; 
Reydon, 2021) and space here is limited, we can only provide a brief introduction to 
the GFA and have to refer to other work for more details.
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2 � How values affect classification

2.1 � Epistemic values and natural kinds

The role of epistemic values in scientific classification is widely acknowl-
edged. Indeed, epistemic values often are taken as criteria for deciding 
whether a grouping should be conceived of as a natural kind. According to 
Bird & Tobin (2018), for example, the typical criteria used to attribute natu-
ral kind status to a group of entities include: its member entities share one or 
more (natural) properties amongst each other; it serves as the basis for induc-
tive inferences; it features in laws of nature; it is part of a hierarchy of nested 
groups; and it is categorically distinct from other kinds. Note that these crite-
ria all involve epistemic values: they rest on valuations of epistemic aspects of 
science – e.g., scientific classifications should serve to ground inferences, or 
should not encompass cross-cutting groups. These criteria are widely used in 
various combinations to explain what natural kinds are and what makes them 
focal groups of scientific studies.

Indeed, the prominence of epistemic values is seen in many contemporary 
theories of natural kinds. Boyd’s (1991, 1999) influential Homeostatic Property 
Cluster (HPC) theory, for example, emphasizes inferences supported by causal 
mechanisms and explicitly defines natural kinds as those kinds that support infer-
ential practices. Magnus’ (2012) account, too, turns on inductive and explanatory 
success. Slater’s (2013, 2015) Stable Property Cluster account conceives of natu-
ral kinds as patterns that can be observed in nature. And finally, Khalidi’s (2013, 
2018) account places its focus on the causal structure of nature, conceiving of 
natural kinds as “those categories that enable us to gain knowledge about reality” 
(2013: xi) and represent nodes in nature’s causal network. The epistemic values 
in these accounts focus on obtaining knowledge about the world, such as estab-
lishing bases for inference or accurately representing certain aspects of nature 
(stable patterns or causal nodes).

Philosophical accounts of classification and natural kinds thus center on various 
epistemic virtues classifications should satisfy. But they neglect non-epistemic val-
ues, such as social or moral values – none of the accounts discussed above mention 
such values. This is a lacuna, as non-epistemic values frequently affect classifica-
tory practices and their products. Let us turn to a concrete example from biological 
research to show this.

2.2 � Non‑epistemic values and natural kinds

It is widely agreed that non-epistemic values can come into play at various stages 
of research (Elliott, 2017; Reiss & Sprenger, 2017). For example, they can feature 
in decisions concerning which of the available data sets are relevant when testing 
a hypothesis, decisions between competing theories that all explain a certain set of 
phenomena, and decisions concerning which of the many possible research projects 
to pursue in the first place (Kitcher, 2001). Here, we consider the stage of theory 
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acceptance or rejection, for which the role of non-epistemic values has been exten-
sively addressed in the literature.2 We examine how non-epistemic values can affect 
the choice between hypotheses (or theories) regarding the classification of entities 
in a particular domain, and how they affect the way in which classifications are con-
structed and formulated.

The two cases that we examine concern the acceptance of particular species 
concepts as the basis for the classification of organisms.3 Species concepts can be 
thought of as theories about classification: a species concept tells us what biological 
species are and what binds organisms together into species, and as such determines 
how organisms should be classified. The Biological Species Concept (BSC), for 
example, specifies that species are “groups of interbreeding natural populations that 
are reproductively isolated from other such groups” (Mayr, 1996: 264). The Phylo-
genetic Species Concept (PSC) in one of its various versions says that a species is 
“the smallest diagnosable cluster of individual organisms within which there is a 
parental pattern of ancestry and descent” (Cracraft, 1983: 170). While some species 
concepts are much more prominent than others (and some not in use at all), they 
feature in the literature as competing theories about species as classificatory groups, 
giving different pictures of what species are: systems of populations connected by 
interbreeding and kept separate from other systems by reproductive isolation; or, 
groups of organisms that are part of a genealogical network and as a group are rec-
ognizable; etc. And they give different criteria for allocating organisms to species 
(Reydon & Kunz, 2019): breeding relations; relations of descent, etc. As compet-
ing theories about the nature of species and the classification of organisms, differ-
ent species concepts often yield different, incompatible groupings of organisms into 
species. In such cases, biologists confront a choice problem: they must decide which 
species concept to use and which to consider less suitable or unsuitable for their 
research. As we show in what follows, non-epistemic values play a crucial role in 
such decisions.

The PSC is among the most widely used species concepts in biology, yet in sev-
eral contexts of investigation there are discussions regarding its applicability. As a 
first example, consider conservation biology. Here, a number of authors are critical 
of the PSC because they think its adoption entails clear disadvantages for conserva-
tion practice (Agapow et al., 2004; Isaac et al., 2004; Frankham et al., 2012; Zachos 
et al., 2013). Frankham et al. argued that “the diagnostic phylogenetic species con-
cept is unsuitable for use in conservation contexts” (2012: 25) and “[u]se of the 

2  Two well-known arguments in this context are the underdetermination argument (Longino, 1990; Inte-
mann, 2005) and the argument from inductive risk (Rudner, 1953; Douglas, 2009, 2017). According to 
the underdetermination argument, empirical evidence and epistemic values underdetermine which theory 
or hypothesis to accept, and non-epistemic values fill in the gap to provide scientists with a basis for 
theory choice. According to the argument from inductive risk, non-epistemic values are required to deter-
mine the evidential threshold for the acceptance or rejection of a theory or hypothesis. We will not be 
concerned with these two arguments here.
3  Ludwig (2014, 2016) and Conix (2017, 2018, 2019) also discuss these cases, but do not use them to 
support a general account of natural kinds. Ludwig and Conix use these examples to show how values 
can come into play in classificatory contexts in the sciences. We use their examples to provide support 
for our general account of natural kinds.
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differential fitness or biological species concepts will typically yield a classification 
appropriate to conservation concerns. Conversely, use of the diagnostic phylogenetic 
or the taxonomic species concepts will often lead to inappropriate classifications.” 
(2012: 30). In a similar vein, Zachos et  al. argued that “[t]he PSC […] has seri-
ous shortcomings that make its application inappropriate on theoretical and practical 
grounds” (2013: 2). Other authors do not disqualify the PSC for use in conservation 
contexts, but do recommend caution in relation to its use. Isaac et al., for instance, 
emphasized that using the PSC entails effects that “will make global targets, such 
as the recent pledge in the Convention on Biological Diversity […] to slow the loss 
of biodiversity by 2010, very hard to meet, as they confound our attempts even to 
measure the loss of species reliably” (2004: 466). Agapow et al. (2004) highlighted 
advantages as well as problems for all species concepts – they explicitly do not 
reject the PSC for use in conservation contexts but still are quite critical of its effects 
on conservation practice.4

Several disadvantages with the PSC are typically mentioned. Studies have shown 
that classifying organisms using the PSC often yields considerably more species 
than when the BSC is used: on average one obtains 48% more species with asso-
ciated decreases in population sizes and ranges (Agapow et al., 2004; Isaac et al., 
2004). Extreme examples concern the number of birds-of-paradise in Australasia, in 
which species numbers increased from around 40 to around 90 (Cracraft, 1992) and 
of endemic bird species in Mexico, in which the increase was from 101 to 249 spe-
cies (Peterson & Navarro-Sigüenza, 1999).

One obvious reason why such taxonomic inflation is detrimental for conserva-
tion efforts is that there will simply be many more species to preserve (with lim-
ited resources available for conservation efforts) than with lower counts. But there 
will not only be more groups to conserve, they will also on average be more threat-
ened. The species identified using the PSC tend to be more vulnerable to extinc-
tion than species identified using the BSC, as they tend to occur in smaller and less 
widely ranging populations (small populations do not only have smaller numbers 
of organisms but also less genetic variation than larger ones, making them prone to 
inbreeding depression – Frankham et al., 2012). Because such species tend to be at 
greater risk of extinction than species identified using the BSC (Zachos et al., 2013), 
application of the PSC confounds conservation efforts. As Frankham et al. conclude, 
using the BSC “will typically yield a classification appropriate to conservation 
concerns. Conversely, use of the diagnostic phylogenetic […] species concept […] 
will often lead to inappropriate classifications” (2012: 30). Adding to this there is a 
social factor, namely that taxonomic inflation may lead to a demotivation of the gen-
eral public to support conservation efforts. As Agapow et al. emphasized, “[p]ublic 
concern has a great influence over the allocation of conservation resources […] 

4  As they wrote, “recovering all species listed currently would cost around $4.6 billion. With widespread 
adoption of the PSC, this already formidable amount could increase to $7.6 billion, or the entire annual 
budget for the administering agency (U.S. Fisheries and Wildlife Services) for the next 120 years. […] 
It has been said that the economic cost of current conservation strategies are already unacceptable […]. 
The impact of the PSC serves only to reinforce this point” (Agapow et al., 2004: 169-170).
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Changing species identities and a flood of threatened species may create confusion 
and apathy in the public’s mind. Furthermore, consistent application of the PSC may 
make this task [education and mobilizing public opinion for conservation] more dif-
ficult by identifying morphologically disparate entities as members of the same spe-
cies and superficially similar entities as members of different species” (2004: 170).

Note that the abovementioned reasons why authors in some conservation contexts 
prefer the BSC over the PSC are not connected to epistemic aims, but to non-epis-
temic interests: given that we value species and have an interest in their conserva-
tion, the BSC will constitute a better tool to achieve our aims than the PSC.5 In dif-
ferent contexts, similar considerations may give rise to different results. As a second 
example, consider the context of epidemiology and public health research. Attenbor-
ough (2015) argues that here the PSC performs better than other species concepts at 
highlighting cryptic and incipient mosquito species. Identifying such cryptic groups 
(which are extremely difficult to distinguish morphologically) is important for public 
health purposes, because some such groups can be the bearers of malaria parasites 
while others do not bear parasites and thus are of no concern. Attenborough con-
cludes “that a fine-grained taxonomy, based on the PSC criterion of fixed inherited 
differences, and including recognition of cryptic and incipient species that are barely 
distinguishable or indistinguishable morphologically, is an important prerequisite of 
further fundamental biological research on these mosquito populations. Optimum 
practical intervention also depends upon it: in this case, not in a conservation con-
text but to improve human health […]” (2015: 147). Here, too, non-epistemic values 
play a decisive role in choosing the preferred species concept. But they lead to a dif-
ferent conclusion than in conservation contexts.

Philosophically, these debates can be understood in terms of two different reasons 
that can underwrite the acceptance or rejection of theories: truth and significance 
(Anderson, 1995; Kitcher, 2001). Anderson pointed out that scientific investigations 
may pursue various aims, many being connected to practical interests and non-epis-
temic values. Which questions are asked – which are deemed significant – thus in 
part depends on practical interests and non-epistemic values, and so do the theories 
that are formulated to answer them. As she writes, “[m]any of the questions we ask 
science to answer come from the social context of science, not from its internal puz-
zle-generating activities. […] questions based on contextual interests require answers 
expressed in terms that track those interests” (Anderson, 1995: 53; emphasis added). 
Similarly, on Kitcher’s notion of well-ordered science, science cannot be aimed at 
unveiling the truth about the world simpliciter, as there are far too many things that 
could be investigated, and there are too many truths that aren’t particularly important 
to discover. Rather, Kitcher argued, science should be aimed at finding out significant 

5  In response to a reviewer’s comment, we should acknowledge that many conservation efforts are not 
focused on species, but on evolutionarily significant units that are considered worthy of conservation 
independently of the question whether or not such a unit has species status. In such contexts, the number 
of groups worthy of conservation clearly does not depend on the species concept that is being used. But 
our example is only intended to show that in some conservation contexts (i.e., those in which species sta-
tus matters) non-epistemic values may override epistemic values. Other conservation contexts may well 
be different.
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truths, where “what counts as significant science must be understood in the context 
of a particular group with particular practical interests and with a particular history” 
(Kitcher, 2001: 61). That is, scientific practice always involves decisions based on 
non-epistemic values (pertaining to what is significant to particular groups of people 
with particular interests) as well as epistemic values (pertaining to how those “sig-
nificant truths” are supported empirically).6

Truth (empirical adequacy) does play a role in the examples discussed above: 
both critics and advocates of the PSC think it captures real taxonomic units in the 
world, and that it is truthful in this sense. But because of this agreement, truth does 
not play a decisive role in the discussions. The decisive factor is the perceived sig-
nificance of species identified using the PSC in a particular context of research with 
concrete aims. For researchers in conservation contexts, such species are too numer-
ous, too small and too vulnerable – they hamper conservation efforts and thus are 
not significant units for conservation. For the purposes of combating malaria, how-
ever, species identified using the PSC are significant. The PSC, then, is not selected 
or criticized on the basis of empirical accuracy or truthfulness, but according to 
whether the information it captures is significant in particular contexts of scientific 
practice, where moral and social values related to nature conservation and human 
health determine significance (cf. Dupré, 1993).

These examples show that non-epistemic values feature in classificatory practices 
and can play decisive roles there. For the philosophy of classification this means that 
we need an account of classification and kinds that can accommodate both the epis-
temic and non-epistemic values scientists employ when choosing the framework for the 
classification of entities in a domain of study. Available accounts fail to do this. Next, 
we present an account that does meet this criterion, the GFA, and show (Section 4) how 
the GFA handles the cases discussed above.

3 � The Grounded Functionality Account of natural kinds

The GFA and its background considerations have been presented in detail elsewhere 
(Ereshefsky & Reydon, 2015, 2022; Reydon, 2021) and we can only provide a brief 
overview here.

6  We use Anderson’s notion of ‘significance’ and Kitcher’s notion of ‘significant truths’ without com-
mitting to any strict philosophical theory of truth or significance. All Kitcher means by ‘truths’ is well-
supported, empirically adequate claims about the world. When talking about ‘significant truths’ his point 
is that while there are infinitely many possible empirically adequate claims about the world, only a frac-
tion of these are important to us in view of real-world problems. Thus, investigators should not simply 
aim at finding empirically adequate claims about the world, but rather aim for the important ones. Simi-
larly, Anderson argued that not all questions we could possibly ask are equally important, but scientific 
research is (and should be) driven by what we think are important questions. We follow Kitcher and 
Anderson such that ‘truth’ means ‘empirically adequate’ and ‘significant’ means ‘important in light of 
the interests of a particular group’. In this sense, truth and significance can serve as reasons for theory 
choice: theories can be more or less empirically adequate, and more or less important to us given our 
particular interests.
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The GFA is motivated primarily by the aim to adequately accommodate the 
various aims scientists have when classifying a domain of entities into kinds. This 
is partly in line with traditional views, according to which natural kinds are those 
kinds standing at the focus of scientific investigations (Bird & Tobin, 2018). 
However, while available accounts of natural kinds often focus on kinds in the 
sciences, they tend to have too narrow a view of the role of kinds in the sciences. 
They tend to focus on specific epistemic aims of natural kinds and the classifica-
tions in which they feature, such as capturing the causal structure of the world 
(Khalidi, 2013, 2018) or serving as a basis for inductive claims (Boyd, 1991, 
1999; Magnus, 2012; Slater, 2013, 2015). But scientists posit natural kind clas-
sifications to achieve a wide variety of aims: the ones just mentioned, but also 
achieving a stable reference system for an area of work, achieving a classification 
that adequately represents evolutionary history, grouping entities to track their 
observable properties, achieving kinds suitable to control natural phenomena, 
obtaining kinds for practical purposes such as managing and combating diseases, 
etc. (Ereshefsky & Reydon, 2015). Often, several aims will be intertwined in one 
research context, but different contexts (different areas of science, but also aca-
demic communities at different times) will tend to focus on different sets of aims. 
Science is not all about making inferences, or about representing causes.

We do not advocate any specific set of legitimate classificatory aims in sci-
ence, but rather a thorough naturalism according to which a theory of natural 
kinds and classifications should accommodate any classificatory aims that feature 
successfully in the sciences and the success of which is accounted for by the rel-
evant field of science. By focusing on just one or a few epistemic aims, available 
accounts are insufficiently naturalistic (Ereshefsky & Reydon, 2015). The natu-
ralism we have in mind is the broad claim that when asking which natural kinds 
should be recognized, philosophers should “rely on what science tells about the 
world and […] eschew aprioristic philosophy” (Sklar, 2010: 1121). Accordingly, 
accounts that single out one or a few aims as defining natural kinds are insuffi-
ciently naturalistic as they fail to follow science in the variety of aims posited in 
successful classifications (Ereshefsky & Reydon, 2015). Most importantly, they 
ignore non-epistemic aims that play significant roles in scientific classification.

But note that the GFA’s thorough naturalism does not amount to simply tak-
ing at face value whatever scientists say about the classifications they use. First 
of all, we acknowledge that the question which aims and values are admissible in 
the context of accepting and rejecting scientific claims is a principal issue in the 
literature on science and values. A general trend in that literature is to consider as 
acceptable those values that are democratically endorsed, especially by relevant 
stakeholders (de Melo-Martin & Intemann, 2016). When we say that an account 
of classification and kinds should be sensitive to the aims of scientists, we assume 
that those aims are appropriately influenced by democratic deliberation in society 
and consistent with the values of relevant stakeholders. While this does not pro-
vide a strict distinction between acceptable and inacceptable aims and values, it 
does provide a first-order distinction between projects that involve aims and val-
ues that the scientific community widely accepts and those that are widely consid-
ered inacceptable (think of projects aimed at promoting eugenics or views of racial 
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inequality, and the like). This attitude fits the GFA’s naturalistic outlook: the GFA 
is intended as an account of kinds and classifications in science as it actually is 
and not of kinds and classifications in the context of an ideal picture of science.7

Furthermore, the fact that this yields only a rough distinction between accept-
able and unacceptable aims and values does not constitute a problem for the GFA, 
as the GFA also incorporates its own normative force in this regard. The GFA does 
not accept just any classificatory aim that is successfully achieved in some area of 
science as individuating a natural kind, but only accepts aims for which the relevant 
field of science explains why the classification that is used succeeds in achieving the 
aim in focus. Accordingly, the GFA enables a critical engagement with the aims that 
scientists claim a classification is intended to achieve, and it does not merely defer 
all judgment to science (especially when it comes to non-epistemic values). As we 
explain in what follows, the GFA enables such a critical engagement by specifying 
two conditions that jointly have normative force. The GFA is designed as an account 
of kinds and classification that captures the various epistemic and non-epistemic 
reasons scientists have for positing natural kind classifications, but it does not accept 
just any grouping as a legitimate natural kind. It only accepts natural kinds that are 
embedded in a well-confirmed theoretical setting, properly informed about non-epis-
temic values. This makes it a practice-oriented account: it is intended to capture the 
various actual classificatory practices found in the sciences and the aims featuring 
in them (whichever those might be), rather than providing us with an ideal model of 
kinds and classification at a distance from scientific practice.

A central element in the GFA’s naturalism is the notion of ‘classificatory pro-
grams’ (Ereshefsky & Reydon, 2015; the basic components of this idea were devel-
oped in Ereshefsky, 2001). Classificatory programs are those parts of research pro-
grams in which classifications are constructed and consist of sorting principles, 
motivating principles, and classifications. Sorting principles sort entities into kinds, 
and motivating principles are the epistemic and/or non-epistemic aims of research 
that motivate why the entities under study should be sorted in a particular way. The 
classifications produced by successful classificatory programs, we hold (in line with 
Bird & Tobin, 2018), identify putative natural kinds. The background consideration 
is that if a classificatory program is successful in producing a classification that is 
useful for research activities, its success should be explained as having identified 
groupings that represent relevant aspects of the world. Which aspects those are is 
left open in the GFA, and this will differ among research contexts and classificatory 
programs. As an overarching account of kinds, the GFA says that successfully used 

7  We take naturalism seriously in another sense too, namely by not a priori restricting the scope of the 
GFA to those kinds that feature successfully in Western science. The GFA leaves room for kinds in other 
contexts, such as classifications used in indigenous communities, folk classifications, classifications in 
non-Western science, etc., to be recognized as natural kinds on a par with kinds in Western science. The 
GFA thus is intended as an account of classifications as they actually are used successfully in various 
contexts. The requirements for a grouping to be recognized as a natural kind are the same in all contexts: 
the kind must serve a purpose, its functionality must be grounded in the world and the classificatory pro-
gram in which the kind is embedded must provide an account of how the kind’s functionality is grounded 
in the world. While we lack space to develop this issue here, we will say a little more on this below 
(especially in footnote 10).
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scientific kinds represent aspects of the world, but does not prescribe which aspects 
those must be.8

The GFA is a normative account. It puts two constraints on classifications and the 
kinds featuring in them: the Functionality Condition and the Grounding Condition. 
According to the Functionality Condition, a classification should satisfy the specific 
aims it is posited for. A classification is always constructed in the context of a classifi-
catory program for a particular purpose or purposes (i.e., to perform certain functions 
in the context of a particular research setting), so for us to accept it as a classification 
that groups entities into natural kinds, it should satisfy those purpose(s). For instance, 
if a classification is posited to facilitate induction, it should satisfy that aim; if it is 
posited to achieve a stable inventory of a particular domain, it should do that; if a 
classification is posited to help promote biological conservation, it should do that.

The Grounding Condition requires that the way in which a classification satisfies 
its purpose(s) should be grounded in the world. The idea is that successful scientific 
classifications identify groupings that depend on relevant aspects of the world, and 
not merely on our interests and our conceptions of what the world is like. This poses 
an additional restriction on natural kinds. The Functionality Condition tells us which 
groupings are candidates for being thought of as natural kinds: those groupings that 
successfully serve the aims they were posited for are candidate natural kinds, because 
they have proven useful as kinds that can be studied scientifically (which is tradition-
ally seen as a requirement for natural kindhood – see Bird & Tobin, 2018) and used 
for various purposes. But meeting this criterion is not sufficient for attributing natural 
kind status to a grouping. It still has to meet the Grounding Condition, which adds 
that some subset of the set of groupings that meet the Functionality Condition can be 
thought of as natural kinds if the relevant area of science gives us an account of how 
these kinds are grounded in the world and how this way of grounding enables them to 
serve their purpose(s).9 In sum, the GFA tells us that those groupings that meet both 
the Functionality and Grounding Conditions should be considered natural kinds.

9  An anonymous reviewer asked what the GFA requires to be grounded: the kind itself or its functional-
ity? The GFA primarily requires the latter – as we stated above, the Grounding Condition requires that 
the way in which a classification satisfies its purpose(s) should be grounded in the world. Note, though 
that this seems to imply that the kind itself must also be grounded. It seems strange to say that a kind’s 
functionality can be grounded in the world while the kind itself is not grounded. The opposite, how-
ever, can hold: a grouping can be grounded while not being particularly functional (e.g., the group of all 
objects with mass larger than 1 kg is grounded in the world, namely in the fact of the matter that some 
objects have a mass larger than 1 kg and others do not, but it isn’t a functional grouping). This is why the 
GFA emphasizes that functionality must be grounded. This opens up a deeper metaphysical question, but 
due to space constraints we cannot address it here but merely point to it.

8  In this sense, too, the GFA is less restrictive than other accounts in recognizing natural kinds. For 
example, on Magnus’s account (which is presented as a naturalistic account of natural kinds), natural 
kinds are those kinds that “scientists are forced to posit in order to be scientifically successful in their 
domain of enquiry” (2012: 47; emphasis added). The GFA, in contrast, does not assume that there is one 
best way of classifying per domain of inquiry that researchers would be forced to posit for their projects 
to be successful. On the GFA, kinds are recognized as natural kinds if they perform a role in a research 
project and this role is grounded in the world, thus in principle allowing a large number of kinds to be 
acknowledged within one and the same research project. In contrast to Magnus’ account, the GFA sees 
researchers as usually having a spectrum of classifications to choose from.
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Note that the two conditions are not independent. The GFA recognizes kinds as 
natural kinds only if they are jointly met: the kinds in question must successfully 
achieve the aims for which they were posed and the area of science in which they 
feature must have a well-confirmed theory that explains why these kinds achieve 
those particular aims. To make this more concrete, let us clarify our use of ‘ground-
ing’ a little bit (but for reasons of space, we cannot address the precise connections 
between the GFA’s notion of ‘grounding’ and the extensive metaphysical literature 
on grounding). With ‘grounding’ we invoke the basic point that for a kind to be use-
ful, its functionality must in some way be anchored to, or supported by, aspects of 
the world. As mentioned above, according to the GFA natural kind classifications in 
part depend on the world and not only on our conceptions of what the world is like. 
The term ‘grounding’ here thus refers to a relation of metaphysical dependence of a 
kind upon aspects of the world.

By ‘grounding’ we just mean the following: classificatory programs make cer-
tain assumptions about the world to construct classifications (i.e., assumptions about 
connections between the properties of entities that are classified and features of the 
world that underpin these properties), and a classification can be accepted as clas-
sification that groups entities into natural kinds only if those assumptions are correct 
about the world (Ereshefsky & Reydon, 2022). With respect to the question of the 
correctness of the assumptions underlying a classification, the same philosophical 
criteria apply as for the question of the correctness of items of scientific knowledge 
more generally. The GFA does not ask scientists to prove the truth of their assump-
tions, but rather asks for well-supported assumptions, and for assumptions that can 
be tested and confirmed in the first place. Here, the onus is on relevant areas of sci-
ence to explicate what aspects of the world a classification connects to, to explain 
how these aspects of the world enable the classification to achieve the epistemic and 
non-epistemic aims that are in focus, and to do so in a way that is testable. In other 
words, classifications and their grounding must be defeasible (Ereshefsky, 2018) 
– we must be able to test the claims that a classificatory program makes about how 
kinds are grounded and decide whether these claims are well-supported.

One way of doing this is to require that the classification is embedded in a well-
confirmed theory that explains how the aims of a classification (the motivating prin-
ciples of a classificatory program, which include both epistemic and non-epistemic 
aims) are connected to the parameters used as the basis of the classification (the 
sorting principles).10 In this context, the philosophy of science provides the tools to 

10  But note that this is just one way of doing this. While in the present paper our focus is on kinds that 
feature successfully in science, as noted in footnote 7 the GFA leaves room for kinds outside Western sci-
ence to be recognized as natural kinds. In such contexts, the GFA requires kinds to be embedded in clas-
sificatory programs too, and requires that such programs provide empirically confirmed accounts of how 
a kind satisfies its purpose(s). In these other contexts such accounts would not be scientific theories in the 
strict sense of the literature in the philosophy of science (which tends to be focused on Western science), 
but they would have to have some explanatory import with respect to the question how kinds satisfy their 
purposes. This is not an issue that we can satisfactorily address here, but we want to draw attention to the 
fact that the GFA does not require all classificatory programs to involve full-blown scientific theories – 
only scientific classificatory programs have to, while for other contexts parallel requirements hold that 
should be formulated in different terms. What is generally required is a sufficiently supported account 
that explicates how the Functionality and Grounding Conditions are met.
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distinguish between well-confirmed explanations and insufficiently confirmed ones. 
Note that this does not introduce a third condition for kinds to be counted as natural 
kinds. If a kind meets the Functionality Condition and the Grounding Condition, the 
kind can be counted as a natural kind. But to be able to assess whether those two 
conditions are met, an account is needed that explicates what enables the kind to 
perform the function(s) it was posited for. Such an account should be provided by 
the classificatory program in which the kinds is embedded, and it must be more than 
just a speculative story. Speculative stories are always possible, such that if the GFA 
would allow speculative stories, any grouping could count as a natural kind and the 
GFA would not have normative force. Therefore, a reasonable requirement is that 
the classificatory program provides a well-supported account of how the Functional-
ity and Grounding Conditions are met (where applying the usual criteria for support 
for scientific claims is one way of assessing this). If there is no such support, what 
reasons would we have to accept that the two conditions are indeed met?

Illustrative examples can be found in pseudosciences, as well as in folk tax-
onomies. For example, the various kinds of phenomena studied in parapsychol-
ogy, such as clairvoyance, psychokinesis and telepathy, presumably serve the 
non-epistemic aims of parapsychologists (for example, defining a research com-
munity, obtaining funding, etc.), but cannot count as natural kinds due to the 
lack of a well-confirmed theory (or other sort of account) that plausibly explains 
how these aims are connected to aspects of the world. Of course, there may be 
well-confirmed theories in for instance sociology or psychology that explain 
how parapsychological classifications further the non-epistemic aims of para-
psychologists by explicating how the kinds latch onto interests that are present 
with certain groups in society. But note that the GFA requires that a classificatory 
program itself provides such a theory: the motivating and sorting principles of a 
classificatory program must be connected by the program in such a way that the 
motivating principles provide theoretical support for the sorting principles. In the 
case of parapsychological classification, the requirement thus is that the parapsy-
chological theoretical framework itself explains how the classification promotes 
the program’s aims – i.e., how the classification is grounded in those aspects of 
the world that parapsychology investigates. For the case of parapsychology, this 
requirement clearly is not met.

Similarly, while a folk classification of cetaceans as fish may achieve the aims of 
communities of fishermen (e.g., Dupré, 1993: 29-30; Souza & Begossi, 2007), the 
GFA does not count such a classification as a classification of organisms into natural 
kinds as long as the relevant community does not provide a well-confirmed account 
that connects these aims to aspects of nature. Such an account does not have to be 
a scientific theory in the strict sense of the literature in the philosophy of science, 
but it does need to be an empirically supported, explanatory account. The classifica-
tion of cetaceans as fish does depend on aspects of the world: animals are grouped 
together on the basis of their habitat and their similar ways of living in that habi-
tat that make them salient for fishing practices. The category of fish in this context 
represents a life-form (Souza & Begossi, 2007: 11). But as a category it is simply 
defined by those properties that are relevant for the aims in view, without any addi-
tional theoretical embedding. That is, the classificatory context does not provide any 
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explanation for how the classification is grounded in aspects of the world – it merely 
takes every entity that exhibits some non-theoretically related properties as mem-
bers of the category. Note that this is not to say that the classification is wrong – it 
works well for the specific purposes of its particular context of practice (local fish-
ing practices). But the classification does not identify a natural kind because there is 
no account (yet) that grounds its functionality in aspects of the world, which is what 
the GFA requires.

The GFA is not intended to account for all kinds that may be used successfully 
in any context of the lives of some group of people, but only to account for those 
kinds that are, or could in principle be, studied scientifically. The paradigms of such 
kinds are kinds that serve a purpose in scientific contexts (Ereshefsky & Reydon, 
2015, 2022), and in this respect, the GFA stands in the contemporary tradition of the 
philosophy of natural kinds (Bird & Tobin, 2018). This is why the GFA requires that 
the area of science in which a classification features must have a well-confirmed the-
ory that explains how the epistemic and non-epistemic aims the classification serves 
are connected to aspects of the world. This also limits the classificatory programs 
considered in the GFA to those that can be considered potentially acceptable parts 
of the natural, life, social, and engineering sciences. But, again, note that this does 
not a priori limit the range of acceptable kinds to those that are studied in contempo-
rary Western science: any folk kind, for example, for which there is an account that 
explains how it serves its purpose(s) could in principle be studied scientifically, even 
though at present there is no area of science that actually is concerned with it. In this 
way the GFA is not a priori limited to being an account of scientific kinds, even if 
it starts from examining the kinds that feature in our current best science (because 
that is where the best examples of natural kinds are found). With respect to which 
classificatory programs are acceptable, the GFA can defer to the tools available to 
philosophers of science to assess such matters – accounts of theory confirmation, of 
distinctions between science, and pseudoscience and non-science, of the nature of 
scientific explanations, and so on.

The GFA does not presuppose any particular way of grounding, but is neutral 
on this issue. As a naturalistic account of kinds, it allows for different ways in 
which the functionality of kinds (and kinds themselves) can depend on the world 
– however, with the proviso that the area of science in which the classification 
occurs must itself be able to explain how the classification is grounded and how 
this way of grounding promotes the aims of the classification. This means that 
satisfying the Functionality and Grounding Conditions is a local matter: the 
conditions should be satisfied in relation to the specific aims of a classifica-
tory project, and those differ among programs. In contrast to other accounts of 
classification, the GFA does not assume any overarching (set of) aim(s) for all 
classifications.

This approach fits actual scientific practice. Many species concepts, for 
instance, were intended for application only to a specific range of organisms 
(e.g., sexually reproducing organisms, or only birds), rather than throughout 
all of biodiversity. Accordingly, their success should be measured only with 
respect to their intended application. Note, too, that the Functionality and 
Grounding Conditions work together, as the aims of a classificatory program 
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constrain the possible ways in which a classification can be grounded in the 
world. Consider again the BSC. Its aim is to posit groups of organisms that 
are evolutionary units (groups of organisms evolving in tandem) within the 
research context aiming to explain how speciation occurs and how species 
remain in existence for extended periods of time (Mallet, 2010, 2013: 682). 
The BSC satisfies the Functionality Condition if it successfully sorts organ-
isms into evolutionary units. It satisfies the Grounding Condition if the way 
it sorts organisms (according to successful interbreeding within a species 
and reproductive barriers among species) is indeed one way the world causes 
organisms to cluster in evolutionary units. Both conditions are in fact satisfied, 
so according to the GFA the BSC identifies natural kinds.11

4 � The GFA in scientific practice

4.1 � How the GFA handles decisions on species concepts

The two conditions in the GFA can serve as a tool to analyze specific cases. We 
now deepen our analysis of the examples discussed earlier (Section  2), where we 
highlighted the role of non-epistemic values in decisions on the acceptance of the 
PSC. We show how the GFA handles the acceptance of classifications according to 
non-epistemic values and, by comparisons with other accounts of kinds and classifi-
cation, how the GFA’s machinery works.

First, the conservation case. Three very straightforward criteria in conservation 
contexts are diagnosability, applicability and practicability. Species must be diagnos-
able to apply conservation measures to them – that is, we must be able to decide to 
which species a local population belongs in order to decide whether protective meas-
ures should be applied to it. This is why cryptic species have long been a problem 
for species conservation – a problem that is increasingly being solved by improved 
methods for fine-grained genetic analysis (Bickford et al., 2007; Chenuil et al., 2019). 
Applicability is the requirement that a species concept can be applied throughout as 
many domains of biodiversity as possible and does not only apply to, for example, 
animals. In this respect, the BSC does not meet this criterion well, as it only applies 
to sexually reproducing organisms and thus only to a minority of biodiversity. Wide 
applicability of a species concept is important to enable comparisons between dif-
ferent species with respect to their conservation status: if a species of plant and a 
species of animal are individuated using different species concepts, it is difficult to 
decide which should be prioritized in conservation contexts because the comparison 
is between two different kinds of things. Practicability is a criterion that follows from 

11  One might wonder if this conflicts with the metaphysical claim that species are individuals (Hull, 
1978). However, the GFA is neutral on such “deep” metaphysical issues and simply says natural kinds 
are those groupings that feature successfully in science, where success is explained using the Functional-
ity and Grounding Conditions. The GFA does not aim at determining which metaphysical categories the 
units of a classification belong to – metaphysically they can be individuals, classes, both, or neither (cf. 
Boyd, 1999: 163; Brigandt, 2009: 78) and still be natural kinds in the sense of the GFA.
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the fact that the actual implementation of conservation measures costs resources. If 
a species concept is used that recognizes too many species that are threatened with 
extinction, for example, there may well be insufficient funds and human power avail-
able to protect them all. Thus, a situation may occur in which a species concept that 
allows a fine-grained diagnosing of species yields many more species than we have 
capabilities to conserve – i.e., a conflict between diagnosability and practicability.

Participants in the debate generally agree that the PSC is favored over the BSC 
and other species concepts if only diagnosability and wide applicability were con-
sidered. The PSC generally yields very fine-grained diagnosable groupings, because 
it uses unique traits (character states that originated in one branch of the Tree of 
Life) in combination with common descent to group organisms (Reydon & Kunz, 
2019).12 The uniqueness of these traits guarantees diagnosability of the ensuing 
groups. The PSC often meets the diagnosability requirement better than the BSC, 
as groups defined by reproductive isolation are very difficult to diagnose in the wild 
or the laboratory (Agapow et al., 2004: 163). Also, it is applicable throughout the 
whole of biodiversity, setting it apart from other species concepts (ibid.), whereas 
the BSC is applicable only to sexually reproducing organisms. Thus, the PSC per-
forms better than competitor concepts on two important epistemic values – diagnos-
ability and applicability. This notwithstanding, conservation biologists criticize the 
PSC for non-epistemic reasons. As shown in Section 2, using the PSC tends to yield 
too many species, and it yields species that are too small and thus become threat-
ened too easily, thus increasing the burden on limited conservation resources. Cru-
cially, in the debate we find a trade-off between diagnosability and applicability on 
the one hand, and practicability on the other. While both sides are clearly important 
for conservation purposes, in this trade-off between epistemic and non-epistemic 
values the latter are taken to override the former.

Philosophical accounts of kinds and classification thus should not just make room 
for non-epistemic values to play some role in classifications (e.g., as factors operat-
ing in the background), but should explicitly allow the possibility that non-epistemic 
values override epistemic values. Therefore, an adequate account of kinds and clas-
sification cannot a priori prioritize epistemic values over non-epistemic values (or, 
for that matter, non-epistemic values over epistemic values), but must be open to 
either way of prioritizing and follow how researchers actually prioritize values in 
practice. While often epistemic values will be most prominent, in many other cases 
non-epistemic values override epistemic values (and we discuss examples in which 
this is the case). Given their strong (and sometimes even exclusive) focus on epis-
temic values, available accounts of natural kinds fail to meet this condition. In Sec-
tion  4.2, we show how the GFA performs better in this respect in comparison to 
some other accounts.

Before getting to that issue, we want to address another aspect of the GFA, 
namely that functionality and grounding can come apart. Consider as an example the 
question whether gene-edited organisms (GEOs) should ontologically be counted 

12  The PSC exists in several versions. The version quoted in Section 2 is sometimes called the “diagnos-
able version” (Mayden, 1997: 405), but the point we make holds for all versions.
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as genetically modified organisms (GMOs) or as a separate category.13 This is an 
important question in relation to the legal regulation of agriculture and food produc-
tion (Wasmer, 2019; Lohse et al., 2020). While many consumer groups and environ-
mental organizations argue that GEOs should be seen as GMOs, many plant scien-
tists argue that GEOs are not GMOs, as GEOs do not include transgenes and could 
in principle have come into being due to natural spontaneous mutations. Behind the 
latter arguments often are non-epistemic aims: excluding GEOs from the category 
of GMOs makes research less complicated, among other things, because no special 
permissions are required and industry will have a greater incentive to fund research 
on GEOs when there will not be any obstacles to marketing GEO-derived foodstuffs.

While a classification that separates GEOs and GMOs as distinct kinds thus meets 
the non-epistemic aims of the involved scientists, this is insufficient to count the groups 
‘GEO’ and ‘GMO’ as natural kinds under the GFA. This is because the achievement of 
the specific aims in question (making research easier, having less restrictions on research, 
generating incentives for industry funding) is not due to any specific way in which the 
two groups would be grounded in the world. While GEOs differ from GMOs in the lack 
of transgenes, whether or not this difference is relevant for making research easier fully 
depends on how we legally treat this difference. For one, transgenic organisms can also 
come into being in natural ways (by way of horizontal gene transfer), such that the aspect 
of natural vs. artificial origins does not ground a distinction between GEOs and GMOs 
as kinds. Furthermore, GEOs do have artificial origins, even though similar organisms 
could have also occurred naturally. Research on GEOs thus is not made easier because 
of any fact of the matter that GEOs are, or are not, GMOs – the entire effect of the clas-
sification is due to how we legally treat GEOs and GMOs, and not to any difference 
in nature between GEOs and GMOs that is relevant from the perspective of scientific 
theory. Both GEOs and GMOs result from technological interventions in organisms that 
change their genetic makeup – the difference is that for GMOs these interventions are 
perceived as involving genetic material that is “foreign” to the species, leading to differ-
ences in legal treatment. In both cases, the sequence of As, Cs, Ts and Gs of the organ-
isms involved is changed – whether or not GEOs should be seen as GMOs (and thus 
whether or not research would be made less complicated) is purely a matter of how we 
legally treat these changes. That is, while the Functionality Condition is met in this case, 
from the perspective of those plant scientists that want to distinguish GEOs and GMOs, 
the Grounding Condition is not.14 The groupings ‘GEO’ and ‘GMO’ satisfy the Func-
tionality Condition, but the distinction in their functions is not grounded in the world 

13  This case was posed to us as a possible counterexample by an anonymous reviewer.
14  Note that the situation is different for the activists’ grouping of GEOs as GMOs. If their aim, for 
example, is to mitigate risks for human health and for the environment that are due to genetic tech-
nologies (such as errors in gene editing or genetic modification processes), grouping GEOs and GMOs 
together promotes this aim. Also, the grouping of GEOs as GMOs is grounded (by representing a cat-
egory of processes), and the relevant areas of science and technology explain why the grouping promotes 
the aim (namely by highlighting a group of entities that is made in technological processes that carry a 
certain kind of risk). With respect to the specific purpose of promoting human health, functionality and 
grounding do not come apart and accordingly the GFA tells us that the grouping together of GMOs and 
GEOs in the context of this particular purpose yields a natural kind.
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(but only legally defined) and hence they should not be thought of as distinct natural 
kinds. This example shows how the GFA does not simply defer to science but enables a 
critical and normative attitude towards scientific classifications: its normativity derives 
from the Functionality and Grounding Conditions working in tandem. When functional-
ity and grounding come apart, the GFA tells us that such functional groups – notwith-
standing their functionality – should not be counted as natural kinds.

This shows how the GFA’s thorough naturalism explicitly does not involve a view 
that any aim is as good as any other, such that scientists should construct classifica-
tions to further any sort of aim (e.g., political aims, aims related to obtaining fund-
ing or improving prestige, etc.) and as philosophers we would have to accept all 
these classifications as involving natural kinds. The GFA does defer to science with 
respect to the aims for which classifications are constructed, with the caveat that 
such aims should be informed by values that are democratically endorsed, especially 
by relevant stakeholders (see Section 3). But at the same time the GFA poses the 
requirement that a classification actually succeeds in achieving these aims and that 
the relevant field of science can explain why this is the case.15 The former require-
ment is embodied in the Functionality Condition, the latter in the Grounding Condi-
tion. In the first step of the analysis, the Functionality Condition is used to identify 
successful kinds in science that are candidates for being attributed natural kind sta-
tus: success in achieving the aims for which a kind was posed thus is a necessary 
but not sufficient condition for accepting it as a natural kind. In the second step this 
group of candidates is narrowed down, using the Grounding Condition to identify 
those kinds of which the successful use can be explained by their being grounded 
in relevant aspects of the world. Thus, the GFA works to identify natural kinds and 
explain their successful use in scientific research.

This can also be seen in our example of the classification of organisms into spe-
cies. The GFA reconstructs the debate on species concepts in conservation contexts 
as follows. As it meets the applicable epistemic requirements, the PSC seems to 
meet the GFA’s Functionality Condition, such that the groups based on it seem to 
be putative natural kinds (and we would have to invoke the Grounding Condition 
to decide whether they actually should be given natural kind status). Adding non-
epistemic values into the picture, we see why the Functionality Condition is in fact 
not met by the PSC. While diagnosability furthers the aims of conservation to some 
extent (as a minimal level of diagnosability is required for conservation efforts to be 
effective), it yields too many diagnosable groups. In terms of the GFA, the oppo-
nents of the PSC (Frankham et al., 2012; Zachos et al., 2013) argue that it fails to 
meet the Functionality Condition, as it does not yield groupings that can feature in 
successful conservation efforts.

Had we only considered epistemic aims in our analysis, the conclusion would 
have been that the PSC meets the Functionality Condition and criticism of the PSC 
was misguided. Considering both epistemic and non-epistemic aims allows us to 
give an appropriate reconstruction of the debate and fundamentally changes the con-
clusion regarding criticism of the PSC. Note that in this analysis, the Functionality 

15  Again, this latter requirement is not met in the case of GEOs and GMOs. The relevant field of science 
does not explain why GEOs and GMOs are treated differently from a legal perspective.
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Condition exerts some normative force, as it forces us to ask what the actual aims 
of a particular research context are. In the case considered here, the main aim is 
the conservation of biodiversity, while the subordinate epistemic aims are diagnos-
ability and broad applicability. This allows us to see that authors rightly criticize the 
PSC (if their empirical claims are correct), because they emphasize the actual aims 
of the program for which the classification is intended.16 As the Functionality Con-
dition is not met by the PSC in this case, the Grounding Condition doesn’t come into 
play, as the GFA tells us to first test whether the Functionality Condition is met and 
second whether the Grounding Condition is met.

We recognize, however, that talking about “the actual aims” of a research con-
text is a vexing issue.17 This is not a specific problem for our account, but a more 
general problem in the literature on science and values. We cannot solve it here, but 
we want to highlight how we deal with it. First, by examining cases from uncontro-
versial areas of science (rather than projects that promote controversial aims), we 
can show how our account works in several actual cases of scientific practice. We 
do this in the present paper as well as in other work (Ereshefsky & Reydon, 2022; 
Reydon, 2021). Second, we acknowledge that it is possible for disagreement to exist 
within one research context on the aims of research and relevant values, such that it 
is impossible to identify the aims of research for this particular context. But there is 
a way to treat such cases, we suggest, namely by thinking of a context in which disa-
greement on aims exists as encompassing multiple distinct classificatory programs, 
each pursuing its own aims and coexisting with the other classificatory programs 
within the larger research context. Our notion of classificatory programs makes this 
possible, as a classificatory program is defined in part by its aims (i.e., its motivat-
ing principles), such that disagreement on aims exists between programs. For exam-
ple, the various competing approaches in biological systematics (see Hull, 1988) 
can be considered different classificatory programs operating within the same larger 
research context but with different aims in view and, as Hull described in detail, 
heated disagreements between programs. Classificatory programs as we understand 
them thus are very localized and because the GFA assesses the kinds that are posed 
in one classificatory program at a time and does not perform comparative assess-
ments between different classificatory programs, it is able to avoid disagreements 
about aims.

Now consider the context of research on human health. As this is a different 
context of research, and aims and values are context-dependent, we might reach a 

16  One might ask if this case is not just a common case of classificatory pluralism, i.e., a case in which 
different epistemic values support different choices of species concepts and non-epistemic values merely 
provide additional motivation when choosing among concepts. However, the case of conservation we are 
discussing is not such a case. A crucial aspect of this case is that epistemic values and non-epistemic val-
ues conflict as to which is the best concept for the job, and researchers chose to let non-epistemic values 
override epistemic values. It would thus not be possible for researchers to make the choice they made 
without strongly relying on non-epistemic values as the main factor. This sort of case is unaccounted for 
in the literature on classificatory pluralism. The GFA, however, does account for cases like this – which 
is why it is needed here.
17  This clarification is in response to requests from two anonymous reviewers, to whom we are indebted 
for raising this issue.

Page 19 of 28    4European Journal for Philosophy of Science (2022) 12: 4



1 3

different conclusion here. Note first that (as discussed above) Attenborough (2015) 
argues that when it comes to the prevention and eradication of malaria the capability 
of diagnosing cryptic species favors the PSC. Using the PSC, we can achieve a more 
fine-grained taxonomy of species in the genus Anopheles, enabling more differenti-
ated associations between the local presence of a particular type of mosquito and 
connected risks for human health than on the basis of traditionally recognized spe-
cies. As Attenborough shows (2015: 144; Attenborough’s Table 7.2), using the PSC 
allows us to split two recognized species of Anopheles into seven species differing 
in their ranges of occurrence, population densities, and the extents to which their 
organisms can carry malaria parasites and to which they prey on humans or rather 
on non-human animals.18 Here, too, diagnosability is what counts. But because of 
the aforementioned differences between the species recognized using the PSC, the 
epistemic aim of diagnosability here aligns with the non-epistemic aim of the pro-
motion of human health in regions where malaria occurs.

Here, too, the Functionality Condition exerts normative force, telling us to prioritize 
the actual aims of the research program under consideration (malaria epidemiology, 
aiming to promote human health). Following this guideline, we see that the PSC fits 
the actual aims of this specific context better than other species concepts (assuming the 
scientific claims in Attenborough’s paper are correct). The Grounding Condition adds 
to this by requiring that the groups identified by the PSC represent aspects of the world 
relevant to the aims in malaria research, i.e., shared traits due to common descent that 
pertain to whether or not mosquitoes can carry malaria parasites and whether or not 
they prey on humans. The PSC rests on common descent as well as unique traits, and 
as such highlights those traits that explain why different groups of mosquitoes have 
different relevance when it comes to malaria research and prevention. The Ground-
ing Condition thus is met and the available body of biomedical knowledge explains 
how it is met. The analysis allows us to see that Attenborough is right in endorsing the 
PSC (if his empirical claims are correct), because he highlights the actual aims of the 
program for which the classification is intended. Here, too, non-epistemic values are 
decisive and play a crucial role in the choice made by the researchers.

A legitimate worry (voiced by one of the anonymous reviewers of this paper) 
would be whether the assumption is correct that there is general agreement about 
the aims of research among the researchers in a particular context of research. In the 
case discussed above, for example, a question would be whether the local aims of 
research on malaria in Pacific regions and of research on malaria in Africa are suffi-
ciently aligned for the same classification to serve both sets of aims. While we agree 
that this may be an issue, it is not an issue for the GFA to deal with. As explained 
above, the GFA works by taking the aims as explicated by researchers working in 
a particular classificatory program and assessing whether the classification that is 
proposed in that program successfully meets these aims and the program is able to 
explain how it does so. When researchers disagree on research aims, the GFA treats 
this situation as a disagreement between classificatory programs that either compete 

18  A. punctulatus (in Pacific regions) splits into A. punctulatus, A. farauti, A. hinesorum, and A. irenicus. 
A. gambiae (in Africa) splits into A. gambiae, A. arabiensis, and A. quadriannulatus.
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within the same context of research or apply to different subareas of research in the 
same context. In the malaria case, for example, researchers might find that the pro-
motion of human health with respect to malaria in Pacific regions requires a differ-
ent classification than in Africa. As a naturalistic account of kinds, the GFA would 
then follow the researcher’s findings and assess both classifications separately, ask-
ing whether each meets the specific aims it was set for. In the case of competing 
programs, for example one group of researchers advocating one classification for all 
malaria research and another group advocating different classifications for different 
geographic regions, the GFA would be able to exert some normative force. The GFA 
could be used to assess the competing programs for whether they group organisms 
into natural kinds. If one of them does not, this would indicate a problem for that 
program with respect to the grounding of its classification in the world. If all do, this 
would indicate a need for the different programs to examine how their classifications 
could be related to each other, for example in a hierarchical manner.

4.2 � The GFA in comparison

In both examples involving species we see how the GFA can make sense of the 
scientists’ reasoning. It can do this because it does not assume that all good scien-
tific classifications further the same epistemic aim or aims, but instead examines 
classifications at a local level, taking the aims of local classificatory programs 
as the basis for analysis and being fundamentally open to the possibility that 
non-epistemic aims override epistemic aims. In this respect the GFA contrasts 
strongly with other prominent accounts. To clarify the contrast, we briefly look 
at Khalidi’s (2013, 2018) “causal nodes” account, Slater’s (2013, 2015) Stable 
Property Cluster account, and Boyd’s (1991, 1999) HPC account as examples.

On Khalidi’s account, legitimate natural kinds are groupings of entities that 
represent nodes in causal networks (i.e., in the causal structure of the world). 
Khalidi (2013, Section 4.7) holds that classifications should represent such nodes 
and excludes non-epistemic values from playing a role in determining natural 
kind status. On Slater’s account, legitimate natural kinds are groupings of entities 
that represent stable patterns that we find in the world – i.e., stably recurring pat-
terns of similarity between entities. Because patterns can be stable to higher and 
lesser degrees, on Slater’s account groups can be attributed kind status to higher 
and lesser degrees. Slater expresses this with his notion of “natural kindness” 
– being a natural kind (natural kindness) is not a yes-or-no matter but comes in 
degrees. Khalidi and Slater use global criteria that all kinds in all contexts must 
meet, and that do not differentiate between kinds that meet them. On Khalidi’s 
account any classification that represents nodes in the world’s causal nexus is as 
good as any other – if a grouping represents a node in the world’s causal nexus, 
it should be given natural kind status. Similarly, on Slater’s account any stable 
pattern is as good as any other – if a grouping of entities represents a stable pat-
tern of property co-occurrence and the degree of stability satisfies the norms of a 
discipline, it should be given natural kind status. What the two accounts lack are 
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filters that would allow us to distinguish more from less significant causal nodes 
and more from less significant stable patterns, respectively.

On Slater’s account, for instance, non-epistemic interests do not play a 
role in determining whether a stable pattern is a natural kind or not – rather, 
epistemic interests determine which of the many available stable patterns (or: 
kinds) researchers focus on and which they disregard. A fundamental difference 
between Slater’s account and the GFA is that non-epistemic values and interests 
are internal to the GFA but external to Slater’s account, as for him they do not 
play a role in determining whether or not a group should be attributed natural 
kind status. Natural kind status is attributed solely on the basis of being a sta-
ble cluster of properties for the epistemic purposes of a discipline (Slater, 2015: 
396). Non-epistemic values only play a role in selecting which kinds to focus 
on. On the GFA, in contrast, interests are co-constitutive of what it is to be a 
natural kind, as kinds must meet the Functionality Condition. In this sense, non-
epistemic values are internal to the GFA. The GFA thus can reject patterns that 
fail non-epistemic interests and, conversely, allow groups of interest to research-
ers without being connected to any stable property cluster. By internalizing non-
epistemic values, the GFA (in contrast to Slater’s account) can highlight factors 
that make the difference for scientists in the examples we discussed.

Note that on both Khalidi’s and Slater’s accounts we would have to conclude 
that Frankham and co-authors, and Zachos and co-authors are wrong when argu-
ing against the use of the PSC in conservation contexts. After all, the PSC works 
perfectly well when it comes to identifying causal nodes (here inheritance from a 
common ancestor can be interpreted as a causal node – see Ludwig, 2018: 44-45) 
or stable patterns (shared traits that uniquely define a group, even if not all mem-
bers actually exhibit them). Also, we would have to conclude that while Atten-
borough is right to prefer the PSC in the context of malaria epidemiology, he is 
right for the wrong reasons: he should have emphasized diagnosability of groups 
based on causally sustained (genetic, morphological and behavioral) similarities, 
or on the basis of the fact that the PSC is more powerful than competing concepts 
when it comes to identifying stable patterns (as it recognizes more finely grained 
patterns). On Khalidi’s and Slater’s accounts of classification, Attenborough 
should not have preferred the PSC on the basis of whether it is able to individuate 
groups of mosquitos that are important for promoting human health.

The crucial problem with both Khalidi’s and Slater’s accounts, then, is that they 
miss the aims that in actual research contexts are set by the non-epistemic values 
endorsed by the community of researchers. As we have seen, these non-epistemic 
aims do not necessarily distinguish between different aspects of the causal structure 
of the world or between more and less relevant stable patterns – the aims highlighted 
in Khalidi’s and Slater’s account, respectively.19 But in the examples we discussed, 

19  In later work, Slater (2017) does introduce a normative aspect that allows us to make such distinc-
tions. Slater suggests that “classificatory practices are laden with normative commitments of a distinc-
tive kind” (2017: 1). The norms he includes in his account, however, all are practical norms (such as the 
norm that “lonely categories” – categories including only one element – are to be avoided). Such norms 
are not non-epistemic norms of the stripe described in this paper.
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the non-epistemic aims matter the most and are taken by researchers to override 
epistemic values. One important thing these examples of actual scientific practice 
show is that the GFA’s Functionality Condition is not met overarchingly by one 
epistemic aim in all scientific contexts. Whether it is met depends on the research 
context and the goals set in that context. The assessment whether a particular classi-
ficatory theory (in the cases considered, a particular species concept) yields natural 
kinds has to be carried out locally, as kinds are strongly context-dependent – which 
is an aspect of kinds that other accounts miss.

To be sure, the context-dependency of classifications and the kinds featuring in 
them is acknowledged in some of the available accounts. Boyd’s account, for exam-
ple, explicitly conceives of kinds as relative to disciplinary matrices (Boyd, 1999: 
148): natural kinds are groupings that accommodate the inferential practices within 
a particular disciplinary matrix to the causal-mechanical structure of the world. 
Boyd does not think of disciplinary matrices as corresponding to scientific disci-
plines as these are commonly understood, but explains that a disciplinary matrix 
is “a family of inductive and inferential practices united by common conceptual 
resources, whether or not these correspond to academic or practical disciplines 
otherwise understood” (Boyd, 1999: 148). This, however, is not a thoroughly local 
context-dependency, as the disciplinary matrices that Boyd refers to are typically 
located at comparatively high levels of organization, ranging over one or multiple 
disciplines. The GFA is much more fine-grained in this respect and aims to be thor-
oughly local (in line with Reydon, 2016; see also Conix, 2019: 33). It evaluates the 
status of kinds and classifications according to the aims of local research contexts 
and programs, which may be a specific school of thought or a concrete practical pro-
ject within a small subdiscipline.20

Furthermore, while on Boyd’s account kinds depend on nature as well as on 
human classificatory activities (his “bicameralism thesis”), there are important dis-
similarities to the GFA. On Boyd’s account, only homeostatically supported prop-
erty clusters are recognized as the aspects of nature on which kinds depend. The 
GFA is much less restrictive in this respect, as grounding can be realized in many 
ways and the GFA does not presuppose that there is only one way of depending on 
the world that determines kindhood. Also, Boyd’s account exclusively takes induc-
tion and inference as the aims for which kinds and classifications are constructed, 
whereas the GFA is completely open with respect to the aims of a classificatory 
program (including non-epistemic aims). So, on both counts the GFA is more natu-
ralistic than Boyd’s account.21

While we have discussed several accounts that strongly contrast with the GFA, we 
acknowledge a general trend in the literature on natural kinds with which the GFA 
aligns. As mentioned at the beginning of this paper, the role of non-epistemic values 

20  See Brigandt (2009) for a perspective on kinds that is also more fine-grained and local than Boyd’s. 
Brigandt’s view differs from the GFA in important respects, though, most prominently in its strong focus 
on the epistemological roles of classificatory concepts without an equally strong consideration on how 
kinds are grounded in the world (which the GFA explicitly includes).
21  For more extensive criticism of Boyd’s account, see Ereshefsky & Reydon (2015).
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in classificatory context has been widely acknowledged and one could say that there 
is a growing movement among authors on this topic to allow non-epistemic values 
to contribute to the setting of classificatory aims (e.g., Dupré, 1993; Magnus, 2012; 
Ludwig, 2014, 2016; Brigandt, 2015; Conix, 2018). Our aim here was to contribute 
to that movement by proposing a general approach to assessing under which condi-
tions epistemic as well as non-epistemic values can function to individuate natural 
kinds in scientific contexts. Furthermore, we have attempted to show how the GFA 
allows us to accommodate important aspects of scientific practice that available 
accounts of kinds and classification do not accommodate, enabling us to reconstruct 
the decisions that scientists make better than other accounts. These aspects are: that 
non-epistemic values play important roles in classifications, and that non-epistemic 
values may override epistemic values because the ultimate aims of some research 
contexts are non-epistemic.

5 � Conclusion

The role of non-epistemic values in scientific classification has been a neglected 
topic in philosophy of science. We have tried to show why this is a lacuna in philo-
sophical research – that non-epistemic values sometimes play decisive roles in clas-
sificatory practice – and presented an account of kinds and classification that fills 
this lacuna.

Our account is thoroughly naturalistic and practice-oriented. It does not intrinsi-
cally prioritize epistemic values over non-epistemic values, nor does it assume the 
opposite prioritization, because in some cases researchers will take epistemic values 
to override non-epistemic values, whereas in other cases this will be the opposite. 
As available accounts of natural kinds are heavily focused on epistemic values and 
either ignore non-epistemic values or treat them as less important background fac-
tors, we believe these accounts are not consistent with actual scientific practice. Our 
account, the GFA, aims to change the focus of philosophical thinking about scien-
tific kinds and classification in this respect.

It is a general account of natural kinds in that it covers all commonly discussed 
cases in which researchers pose kinds to achieve epistemic aims and also allows phi-
losophers to properly handle cases in which non-epistemic values and aims play a 
prominent role or override epistemic aims and values. Such cases are plentiful in 
the life sciences, the biomedical sciences and the social sciences (e.g., Dupré, 1993; 
Hacking, 1995, 2007) and to some extent also occur in the physical sciences (Ander-
son, 1995), and have led to a profound rethinking by philosophers of science of the 
nature of natural kinds. While we have only discussed a few case studies from the 
life sciences, there is nothing in the GFA that would intrinsically limit its applica-
tion to that area of science or to classifications outside the scope of Western science. 
The GFA’s core elements – the notion of classificatory programs, the Functionality 
Condition and the Grounding Condition – apply throughout all areas of research. 
And they presumably apply outside research contexts too, as motivating and sort-
ing principles feature in everyday classificatory contexts too. Also, the GFA does 
not encompass any assumptions regarding the question in which areas of research 
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non-epistemic values and aims play a role with respect to classifications, but can 
straightforwardly be applied in any area in which non-epistemic values and aims 
turn out to play a role. This is another aspect of the naturalism embodied in the 
GFA: when applying it to assess a classificatory program in some area of research, 
one can simply take the role of non-epistemic aims and values (or the lack of such a 
role) at face value and apply the GFA whatever this role might be.
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