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Oikos Current workflows in academic ecology rarely allow an engagement of ecologists with phi-
losophers, or with contemporary philosophical work. We argue that this is a missed oppor-
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This paper emerges from a collaborative effort between ecologists and philosophers of
science, initiated at a workshop aimed at improving research synthesis in ecology and related
fields. Participants from the ecological community greatly valued the interaction with
philosophers, discovering substantial commonalities and opportunities for collaboration.
This contribution outlines the key outcomes of the workshop discussions. To foster future
collaborations between ecologists and philosophers, we offer 1) practical examples the
relevance of philosophical approaches to ecology, and 2) a directory of philosophers eager to
collaborate with ecologists, complete with their contact details.
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developments and ideas. In this article, we aim to overcome this obstacle and trigger more collaborations between ecologists and
philosophers. First, we provide an overview of philosophical research relevant to ecologists. Second, we use examples to demon-
strate that many ecological questions have a philosophical dimension and point to related philosophical work. We elaborate on one
example — the debate around the appropriate level of complexity of ecological models — to show in more detail how philosophy can
enrich ecology. Finally, we provide suggestions for how to initiate collaborative projects involving both ecologists and philosophers.

Keywords: bridging academic disciplines, ecological concepts, ecological modelling, epistemology, ethics, interdisciplinary

work, methods in ecology, ontology

Introduction

For most contemporary ecologists, philosophy is rather dis-
connected from their research. Some ecologists probably wish
they had more time to dive into philosophy; but this wish will
most often stem from personal interest and be pursued out-
side working hours, if at all. In our experience, most ecologists
are unaware of what philosophy of science has to offer to their
worldview as scientists and to their research (Kampourakis and
Uller 2020). While some ecologists know classic texts in phi-
losophy of science, only few are aware of recent developments
in the field. On top of that, philosophical texts are rarely writ-
ten for (natural) scientists, covering topics beyond the measur-
able world and using language somewhart foreign to ecologists.
While ecological concepts are increasingly addressed in the
philosophical literature, the reverse is rarely the case.

One philosopher of science, Karl Popper, has been consid-
ered quite relevant for ecology (Strong 1980, Peters 1991) and
features in several introductory textbooks (Pickett et al. 2007,
Gibson 2015). Popper was interested in the methods of sci-
ence, how scientific knowledge is developed, and how scientific
work can be distinguished from pseudoscience. One of his most
influential positions is the idea of falsification, according to
which a scientific hypothesis should be testable in a strict sense,
and should be rejected as soon as it is falsified, that is, as soon
as empirical evidence reveals one instance incompatible with
it (Popper 1968). A major inspiration for developing this sug-
gestion was 20th century physics. It is important to note that
Popper and his falsificationism are not universally embraced
within philosophy (see Thornton 2023 for examples). Further,
in a recent article, Raerinne (2024) argues that Popper has often
been misinterpreted by ecologists, and that even if understood
correctly, strict falsificationism is an unsuitable philosophy of
science for ecology. He suggests that contemporary philosophy
of science has more helpful approaches to offer to ecology.

Besides recurring, arguably rather sketchy references to
Popper, ecology has always had strong implicit connections
to philosophy. Scientific methods are deeply rooted in philo-
sophical reasoning on how knowledge about the world can
be produced — which is a major question in epistemology.
Moreover, established rules for good scientific practice rest
upon philosophical ideas about facts and norms, and thus
involve ethical ideas. In addition, some highly influential
ecological papers are rich with philosophical thinking. A
good example of a publication that addresses ecological and
philosophical questions simultaneously, and strongly influ-
enced researchers in both disciplines, is Richard Levins’ paper
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on ‘The strategy of model building in population biology’
(1966). This paper is cited in the population biology lit-
erature (Weisberg 2006a) and is discussed by philosophers
even today (McCain and Kampourakis 2019, Beni 2022).
In general, several ecological debates have had a philosophi-
cal element, from the debate on the utility of mathematical
models in ecology (Mayr 1963, Haldane 1964, Simberloff
1981, Caswell 1988, Peters 1991) to the debate about the
possible existence of ecological laws (Lawton 1999, Turchin
2001, O’Hara 2005, Dodds 2009). The recent evolution in
the way data is analysed and inferences are drawn in ecol-
ogy, from a more traditional hypothesis-testing approach to
a model selection and multi-model inference methodology,
has strong philosophical components as well (Burnham and
Anderson 2002, Johnson and Omland 2004).

Links between ecology and philosophy therefore exist and
reach beyond Popper’s falsificationism. We believe, however,
that these links could be much stronger. Philosophy of sci-
ence has changed significantly since the work of Popper and
an entire sub-field is dedicated to the philosophy of ecol-
ogy. Such change is probably unknown to many ecologists.
Accordingly, regular communication between ecologists and
philosophers of ecology, leading to an ongoing exchange
of ideas, is the exception rather than the rule. The current
workflows in science usually do not allow ecologists to engage
deeply with philosophical literature, collaborate intensively
with philosophers, or attend philosophy conferences. A solu-
tion that seems timely and efficient is to build strong inter-
disciplinary teams of ecologists and philosophers to work on
topics of mutual interest, thereby making collaboration a core
component of research projects (see Kaiser and Miiller 2021,
Trappes et al. 2022, Kaiser et al. 2024 for results of such a
collaboration). Such interdisciplinary collaborations can cre-
ate reciprocal understanding and can motivate ecologists to
‘think philosophically’ beyond the collaborative project.

We recognize that initiating and maintaining interdisciplin-
ary collaborations can be difficult or even unrealistic, especially
when existing and potential connections between two fields
are largely unknown. In what follows, we therefore highlight
some key connections between the two fields with the aim of
encouraging and helping to initiate future collaborations. First,
we provide a brief overview of philosophical sub-fields that
are particularly relevant to ecology, so that ecologists unfamil-
iar with current philosophy can get a better idea of what phi-
losophy might offer. We then provide examples of ecological
questions with a philosophical dimension, pointing to relevant
philosophical literature. We elaborate on one case study to
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demonstrate the potential for fruitful interactions between ecol-
ogy and philosophy in greater detail. Finally, we provide sugges-
tions for how to draw connections and promote collaboration
between philosophy and ecology. All this is meant as an invita-
tion for ecologists to ‘try out a little contemporary philosophy.

What philosophy can offer to ecology

Philosophers study a variety of topics, ranging from very
broad and basic questions to quite specific and practical ones.
With respect to ecology, three philosophical sub-fields are
especially relevant: epistemology, ontology and ethics.

Epistemology: what do we know and how do we
know it?

Epistemological questions are those related to knowledge,
such as what counts as knowledge, how we acquire knowledge,
what difficulties we face in the acquisition of knowledge, and
how we can overcome them. Examples of epistemic questions
commonly faced by ecologists include how to choose the best
mathematical, statistical or conceptual model for a particular
investigation; how many (and which) alternative hypotheses
to consider in an experimental study; how to minimize effort
while maximising statistical power; how to categorise data in
the set versus outliers or noise; how to determine the transfer-
ability of results from one investigation to another; how to
distinguish causal relations from mere correlations; how to
interpret a failed prediction; and so on. More fundamentally,
ecologists are increasingly wrestling with how to interact with
different sources and forms of knowledge, including indig-
enous knowledge. Philosophers of science have dealt with
many of these questions in an abstract way (Lipton 2005,
Douglas 2009a, Cartwright 2012, Herfeld and Lisciandra
2019), but also in connection to actual scientific investiga-
tions, including ecological topics (McKay Illari et al. 2011,
Justus 2021). These philosophical approaches can be regarded
as resources with the potential to facilitate scientific practice
in ecology, e.g. because they help understanding risks and dif-
ficulties that other scientists have faced in similar situations.

Ontology: what is there and how is it connected?

Ontology makes claims about which kinds of things exist in the
world, what is their nature, and how they are related ("What
is there?” Quine 1948). While epistemology aims to describe
features of our knowledge or representations of reality, ontol-
ogy concerns the general structure of reality (van Inwagen and
Sullivan 2021). Ontology is a subfield of metaphysics, which
includes additional questions, such as: what is necessary and
what is possible? Only some ontological questions are relevant
to ecology, but still, ecologists quite often face specific onto-
logical questions. Examples include: ‘what is an ecosystem/
community/species/population/individual/ecological ~ niche/
mechanism?’, calling for a specification of what these kinds of
things are. Addressing these sorts of questions is often achieved
by defining the related concepts and specifying their meaning.

Philosophers of ecology have debated ontological and defini-
tional issues concerning several basic ecological research units,
such as community and ecosystem (Sterelny 2006, Eliot 2007,
Odenbaugh 2007, Lean 2018a), biodiversity (Sarkar 2005),
individual (Lidgard and Nyhart 2017, Kaiser and Trappes
2021), species (Hull 1978), or eco-evolutionary mechanisms
(Kaiser and Trappes 2023). While many of these philosophical
debates have probably gone unnoticed by ecologists, there are
also examples of productive interdisciplinary collaborations on
ontological topics (Kriiger et al. 2021).

Ethics: what is right and what do (or should) we
value?

Ethical issues are those related to what is right and wrong, how
we should live our lives, and what we should value. Ethical and
value-related questions relevant for ecologists include what sorts
of scientific investigations are morally acceptable and ought to
be pursued; to what extent and in what form one’s values should
influence scientific investigations; and how one should manage
the natural environment given findings from ecology. Ecological
research, especially in the context of practical applications, is
inextricably linked to ethical debates. Examples include the val-
ues that form the very foundation of conservation biology (Soulé
1985, McShane 2017), how to consider the welfare of individ-
ual organisms versus species protection, for example whether
individual organisms belonging to an invasive species should be
killed in order to conserve native species (Rawles 2003, Turner
2023), whether species should be categorized into native and
non-native species at all (Davis et al. 2011, Simberloff 2013),
and debates around reintroductions and de-extinction (Sandler
2014, Browning 2018). These examples suggest that ecology
and conservation biology can hardly be undertaken in a value-
free manner. While a common view of scientific objectivity
holds that values should not influence scientific research, many
philosophers of science have presented arguments against this
view (Kincaid et al. 2007, Douglas 2009b). For example, mak-
ing a decision on accepting or rejecting a hypothesis on the basis
of statistical significance means introducing a value decision on
which significance level to choose, which itself depends on a
judgment about how harmful different types of errors would
be (Rudner 1953). Philosophers have developed scientifically
informed accounts of ‘when’ and ‘how’ values can legitimately
influence scientific research (Longino 1990, Odenbaugh 2021).
However, philosophical work about values influencing science
seems mostly disconnected from ecological science and practice
(Jones 2021). This is a missed opportunity.

Fruitful integration of philosophy and
ecology: examples

In the previous section, we introduced three major philo-
sophical fields, suggesting areas in which they can be rele-
vant to ecological research and the application of ecological
knowledge. Now, we follow up by providing concrete exam-
ples of how philosophy can enrich ecological reasoning and
practice (Table 1). Candidate topics are basic debates, for
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example about the role of laws and generalizations (example
1 in Table 1), the need for developing a unifying theory in
ecology (example 2), or the challenge of uncertainty in eco-
logical research and environmental management (example
4). Clarification of what basic ecological research units are
(i.e. their ontology), definitions of ecological concepts and
enhancement of their practical usefulness are further areas in
which philosophical reasoning can enrich ecological research
(examples 9-11). Philosophy can also help in re-considering
common methodological approaches in ecology (example 5,
6) and can create ideas for improving scientific workflows or
for enhancing conceptual precision (examples 7-8). Finally,
philosophical input can be valuable when it comes to clarify-
ing the extent to which common ecological concepts carry
implicit evaluations (example 12), can offer guidance for
decision-making (examples 4, 13) and can help to deal with
ethical dilemmas, for instance in conservation (example 14).
Most examples given in Table 1 point to ecological questions
that have been debated in ecology as well as philosophy, as
the references indicate. The question of what constitutes a
good explanation (example 3), by contrast, is debated in phi-
losophy of science, but we are not aware of parallel discus-
sions in ecology (Paslaru 2014).

For each of these cases, it would be interesting to further
explore the current state of the debates, and to point out cases
in which ecologists and philosophers have fruitfully inter-
acted. Doing this is beyond the scope of this article though.
We will instead elaborate on one example, which shows how
philosophy is relevant for choosing the optimal level of com-
plexity for ecological models.

Example: optimal model complexity

The debate on optimal model complexity clearly illustrates
how deeply intertwined philosophy and ecology sometimes
are (Sutherland et al. 2013, Travis et al. 2014, Ward et al.
2014, Chevalier and Knape 2020), and how philosophical
perspectives can enrich discussions of ecological questions. In
this debate, there is disagreement about how complex models
ought to be in order to best conduct scientific investigations.
While there is general agreement that ecological systems are
complex (Levin 2005, Parrott 2010), there is less agreement
about how to best approach this complexity in scientific
investigations, especially in the context of modelling.

On one side are those who believe that a better under-
standing of complex systems can be gained by using simple
models, i.e. those with few parameters (Wenger and Olden
2012, Marquet et al. 2014, Ward et al. 2014, Schindler
and Hilborn 2015). The primary rationale is that reduc-
ing the inherent complexity of ecological systems makes
them more tractable and thus easier to understand
(Sugihara et al. 2012, Perretti et al. 2013, Chevalier and
Knape 2020). A second motivation for reducing complex-
ity is that this could allow scientists to distinguish between
real causal factors, i.e. those that have a strong effect on
ecological phenomena, and those with little or no effect,
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or noise (Strevens 2004). This, in turn, is meant to reduce
the risk of overfitting models to data and therefore increase
a model’s predictive accuracy (Hitchcock and Sober 2004).
Finally, one way of distinguishing between ‘real causal fac-
tors’ and ‘noise’ could be to identify which factors are com-
mon to many systems. In successful cases of generalisation,
these common factors would be the ‘real’, generally appli-
cable causal factors, so when the noisy, context-dependent
factors are omitted, the remaining factors constitute the
generalisation (Hitchcock and Sober 2004). Simple mod-
els, it has been argued, should therefore usually be rather
general (Holling 1966, Strevens 2004).

On the other side are those who believe that the com-
plexity of ecological phenomena should be reflected in mod-
els (Phillips et al. 2016, Essington et al. 2017, Fischer et al.
2018). The idea is that incorporating more data, parameters
and detail yields more accurate representations of the system
under investigation, which leads to more accurate explana-
tions and predictions, which could in turn lead to more suc-
cessful interventions. Advocates of this second view worry
that what seem to be ‘details’ often turn out to be relevant
causal factors, so omitting these from a model makes the
model less predictively accurate (Travis et al. 2014).

The debate is not easy to resolve since both more and
less useful models exist on either side, and it is not easy to
arbitrate an overall ruling (Novak et al. 2011, Perretti et al.
2013, Ward et al. 2014). However, adopting a philosophi-
cal standpoint can help matters in two important ways. The
first is by delving deeper into the theoretical foundations
and assumptions of the views in the debate, to clarify them
and re-examine their value. An example of this comes from
Evans et al. (2013), a landmark paper in terms of collabo-
ration between ecologists and philosophers, who provide a
convincing argument against the (often implicitly accepted)
equation ‘simple=general =good” for ecological models,
showing that complexity is a legitimate desideratum for some
models, while demonstrating also that there are cases where
adding complexity can make a model more general. These
arguments seem to weaken the case for simple models by
showing that if it is generality that we are after, then simple
models are not necessarily the best option.

A second way to approach the debate is to question
whether it needs to persist at all. This approach was adopted
by Richard Levins (1966). Levins was notable in the sense
that he was an ecologist who also seriously engaged with the
philosophical literature, so he was able to adopt a philosoph-
ical approach to certain ecological problems (Levins 1993,
Weisberg 2006b). The key insight of his 1966 paper is that
modelers can have different aims when modelling, as they
can desire their models to be general (i.e. apply to many dif-
ferent real-world systems), realistic (i.e. accurately represent
the features of the phenomena under investigation, which
corresponds to what people within the debate term ‘high
model complexity’) or precise (i.e. to have finely specified
outputs, usually in the form of predictions). In each model,
scientists can maximise only two of the three desiderarta,
leading, in the extreme, to three modelling strategies and
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three corresponding types of models (Odenbaugh 2003).
Thus, Levins argued for pluralism, a position with a long his-
tory in philosophy of science (Mitchell 2003, Kellert et al.
2006). Another reason in favour of pluralism is that models
can have a variety of functions in addition to generating
predictions and explanations. For instance, models can be
used to explore possibility spaces or to provide concep-
tual frameworks used within empirical work (Odenbaugh
2005). It is likely that different types of models are useful
for these different aims.

Applied to ecology, a pluralist approach suggests that dif-
ferent research questions or different phenomena call for dif-
ferent models. Thus, there will be cases where generality is
more important, others in which predictive accuracy is more
important, and so on. Levins also suggested an alternative
solution that bypasses the debate, namely to focus on mod-
els that are both general and realistic, but sacrifice precision.
Using this strategy (and its models) is established in the eco-
logical literature (Ramsey and Veltman 2005, Novak et al.
2011, Banitz et al. 2022), but still underrepresented (Justus
2005). A recent philosophical defence of this strategy and its
usefulness for cases with limited or low-quality data can be
found in Elliott-Graves (2020).

The pluralist strategy for modelling points to a topic that
could benefit from future collaboration between ecologists and
philosophers: the notion of robustness. Levins himself argued
that in cases as the one described above, ‘the truth is at the
intersection of independent lies’ (1966, p. 423), meaning that
if models with independent assumptions converge in terms of
their outputs, we can have greater confidence in these outputs.
Subsequently, ecologists and philosophers have pointed out
that this picture is rather simplistic (Weisberg 2006¢, Parker
2011, Justus 2012). Philosophers have made conceptual prog-
ress by distinguishing between different kinds of robustness
and identifying the advantages and disadvantages of each
(Weisberg and Reisman 2008, Raerinne 2013) though many
of these studies have focused on examples from other disci-
plines, e.g. climate science and economics (Kuorikoski et al.
2010, Parker 2011, Lehtinen 2018). We suggest that further
collaboration between ecologists and philosophers on this
topic might be useful for both disciplines.

This example illustrates that philosophical ideas and
motivations are often present, albeit implicitly, in ecologi-
cal research. Recognising them can help us understand why
some debates exist or persist, and in some cases, can point
to solutions. Our example shows two ways in which philo-
sophical thinking can be integrated into ecological contexts.
The first is where an ecologist, like Levins, who is well-versed
in the relevant philosophical literature, explicitly adopts a
philosophical approach to examine an ecological issue. The
second occurs through collaboration between ecologists and
philosophers, as in the case of Evans et al. (2013), where
individuals bring their relevant expertise to the table with the
aim of identifying and elucidating ecological issues. While we
believe that, in principle, both approaches are of equal value,
given the increase in volume and complexity of the literature
in both philosophy and ecology since Levins’s heyday, it will

be practically more advantageous to opt for collaboration. For
facilitating either way of making connections to philosophy,
in the supplementary material we provide a list with reading
recommendations, and a list of contemporary philosophers
of ecology willing to be contacted by ecologists (Supporting
information). Both lists are non-exhaustive and represent the
interests and scientific networks of the team of authors, but
we hope that they can serve as first points of contact to con-
temporary philosophers and respective literature.

Towards tighter connections

In the previous sections, we made suggestions for enhanc-
ing connections between ecology and philosophy, i.e. by
creating interdisciplinary research projects on topics that
are of ecological and philosophical interest or by individual
efforts to become philosophically informed. Other sugges-
tions are to participate in and contribute to conferences of
the other discipline, hosting philosophers in biology labs, co-
supervising PhD candidates, creating balanced curricula in
both disciplines, holding joint journal clubs, and establish-
ing new sections in journals to make room for philosophical
and conceptual issues (Laplane et al. 2019). However, since
academic life today is usually very busy, it could be argued
that there is no room for engaging in any of these activities.
With the previous sections, we wanted to invalidate this argu-
ment by providing examples that demonstrate how ecological
tasks and topics often have implicit connections to and can
profit from addressing philosophical questions. This means
that in many cases, adding a philosophical perspective to eco-
logical research is not as large a step as commonly believed.
Collaborating with philosophers in these cases has the poten-
tial to strengthen the methodological and conceptual layer
of ecological research by making the implicit philosophical
reasoning more explicit.

A good way to facilitate personal interactions is the orga-
nization of workshops that bring together ecologists and phi-
losophers of science, jointly focusing on a specific question,
possibly including discussion formats that foster interdisci-
plinary exchange and perhaps a moderator trained in bridg-
ing different disciplines (e.g. with the help of design thinking
techniques). Interdisciplinary work is always connected to
challenges concerning different terminology, research cul-
tures and methodologies. Workshops lasting several days
spent together with much room for intensive discussion allow
for time to get used to each other’s disciplinary peculiarities
and can help to promote the necessary mutual understand-
ing. Discussions can then culminate in constructively com-
menting on each other’s work (Griesemer 2018, Heger and
Jeschke 2018a, b, Schurz 2021). The present article resulted
from such an interdisciplinary workshop.

We hope that our contribution will serve as a catalyst, rais-
ing the interest of some ecologists in philosophy of science, and
inspiring the development of collaborative research projects
engaging both ecologists and philosophers. While the examples
we have presented illustrate initial avenues for engagement, the
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potential for interdisciplinary exploration is vast. We firmly
believe that fostering personal connections and establishing joint
research teams can be profoundly inspirational and rewarding.
We envision a future where the integration of philosophy and
ecology not only enriches ecological research but also advances
the philosophical discourse. This synergy holds the promise of
yielding innovative insights and solutions to pressing ecological
challenges, emphasizing the imperative for greater integration
and collaboration between these two fields.
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