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Revamping the Image of Science for the
Anthropocene

S. Andrew Inkpen∗ and C. Tyler DesRoches†

Science is often described as a set of discipline-specific paradigms that share common con-
cepts, theories, and practices. However, during the Anthropocene, this image of science
has become inapplicable and is potentially damaging. Today, many natural and social sci-
entists confront problems and systems that transgress traditional disciplinary boundaries—
we focus on ecologists and economists. We claim that these changes justify rethinking the
prevailing image of science, along with the relation between life scientists and social scien-
tists. The time is ripe to recognize the new normal in Anthropocene science and spell out
what transdisciplinary problems entail for research practice. We suggest three central is-
sues should be recognized by any adequate characterization of the new normal. First, given
the preponderance of natural-social systems in the Anthropocene, we claim that there are
circumstances when analyzing such systems requires new methodological standards. Sec-
ond, Anthropocene science will increasingly involve discussions that link the normative
and the scientific, where questions of how and what we should study imply questions of
value. Finally, because the vast majority of Anthropocene science will be interdisciplinary,
we identify some of the mechanisms that allow researchers to engage with social scientists
and scholars in the humanities.
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In 2016, a multidisciplinary body of scholars within the International Commission on Strati-
graphy—the Anthropocene Working Group—recommended that the world officially recognize
the Anthropocene as a new geological epoch (Voosen 2016; Zalasiewicz et al. 2017). The most
contested claim about the Anthropocene, that humans are a major geological and environmen-
tal force on par with natural forces, has proven to be a hotbed for discussion well beyond the
science of geology (Steffen et al. 2007; Chakrabarty 2009; Thomas 2014; Bonneuil and Fressoz
2015; Corlett 2015; Purdy 2015). One reason for this is that it compels many natural and social
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scientists to confront problems and systems that transgress traditional disciplinary boundaries,
and as a result, calls for interdisciplinary research are now gaining traction (Castree 2014; Led-
ford 2015; Rylance 2015; Bostic 2016; Ellis et al. 2016; Bostic and Howey 2017). Proponents
of such transgressions have dubbed the new scientific order that will result “Anthropocene Sci-
ence” (Ellis and Trachtenberg 2013), and rhetoric notwithstanding, such discussions exemplify
how recent changes within science justify rethinking a prevailing image of how science is done,
and with it, the working relationship between scholars in the humanities, natural scientists, and
social scientists.

Science is usually described in disciplinary terms. Scientific disciplines, as social-epistemic
unities, share common concepts, theories, and practices, often called paradigms (Andersen
2016). The idea of a scientific paradigm is most closely associated with the historian of science
Thomas Kuhn. On his account, “normal” or everyday science solves discipline-defined prob-
lems with discipline-defined tools, and collaboration occurs mainly within boundaries between
scientists who are “disciplined” into speaking the same language. Normal science is interspersed
with periods of revolutionary science, when troubling anomalies build to a crisis point and a new
paradigm emerges.

The Kuhnian image of science, so compelling among scientists and the public, may have
captured mid-twentieth-century problems and practices, but it fails to capture the way current
science is and should be done. An image of scientific practice as a set of discipline-specific par-
adigms is inapplicable and potentially damaging (Functowitz and Ravetz 1993). Science, as it
is practiced today, is increasingly transdisciplinary in its problems and methods. The pervasive-
ness of the human footprint implied by the Anthropocene means that science today also requires
mechanisms that allow natural scientists to engage more frequently with their colleagues in the
social sciences and scholars in the humanities. It is time to recognize the novelty of Anthro-
pocene science and spell out what transdisciplinary problems entail for research practice. Of
course, challenges to disciplinarity themselves are not new, and so calls for interdisciplinarity
that have origins in the Anthropocene are perhaps best viewed as the result of a building frus-
tration with the siloed nature of the academy. Regardless, the Anthropocene has become a
uniquely powerful destabilizing force, and thus offers novel opportunities for rethinking sci-
ence’s image. Focusing on relations between ecologists and economists, we want to open the
discussion with three central issues that should be considered in any adequate characterization
of this new “normal science” (to use Kuhn’s phrase).

1 Does a New Ontology Require New Methodological Standards?

Ecologist Robert O’Neill and economist James Kahn have claimed that the “ecological para-
digm isolates human activity in a box labeled ‘disturbances’ [while the] economic paradigm,
in turn, isolates ecosystem dynamics in a box labeled ‘externalities’ ” (O’Neill and Kahn 2000,
333). In fact, throughout most of the twentieth century, interactions between ecologists and
economists were hampered by ideas of disciplinary purity: “pure” ecologists study “natural”—
i.e., non-human systems—and “pure” economists study a specific set of human causes (Martin
et al. 2012; Inkpen 2017a; Inkpen 2017b; DesRoches et al. forthcoming). Underwriting this
was a view of a tidy world, neatly divided into either natural or social systems. One of the cen-
tral claims of the Anthropocene is that the distinction between human and natural systems is
no longer firm. Not only does the Anthropocene proclaim an abrupt and irreversible departure
from the Holocene, it posits an intermingling of the human and the non-human in systems at
every scale (Ellis et al. 2013; Waters et al. 2016).
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Yet, current debates over Anthropocene science leave unanalyzed the relation between the
ubiquity of human-natural systems and current methodological standards—between what the
world is like and how it should be studied. Are natural-social systems better considered as
wholes or as objects to be broken down and studied by natural and social sciences operating inde-
pendently? How should we deal with the fact that different sciences bring different disciplinary-
specific forms of quality assessment to the table? How do we amalgamate and evaluate evidence
from different sources?

Some studies show that it would be unwise to ignore coupling between social and natural
systems. For example, the treatment of humans as “disturbances” in ecology has given rise to
models that are inapplicable when such disturbances are present (Inkpen 2017). Helmus et
al. (2014) have shown that island biogeography theory, long used to inform environmental pol-
icy decisions, fails to explain the distribution of Anolis lizards on Caribbean islands because the
theory lacks anthropogenic variables, such as the human transport of lizards on shipping ves-
sels which is a function of economic variables such as trade agreements and embargos. Anole
species richness, it turns out, is a negative function of economic isolation. Among economists,
Settle et al. (2002) have shown that modelling the inland fishery of Yellowstone Lake without
accounting for feedback links between the economic system and ecological system end up with
inferior predictions and policy prescriptions. Failing to model such links places the Yellow-
stone cutthroat trout (Oncorhynchus clarki bouvieri) at a greater risk. These cases suggest that the
new ontology of mixed natural-social or hybrid phenomena requires a shift in methodological
standards. Rather than using methods to isolate what are perceived to be separate and distinct
systems, hybrid systems are better considered as wholes. As in the case of Helmus et al., this
may be as simple as the substitution of a variable strongly influenced by economic trends (“eco-
nomic isolation”) for one that is common in traditional discipline-specific, ecological models
(“geographical isolation”). But there is no guarantee and the methods required to understand
hybrid systems may be much more disruptive to traditional approaches.

2 The Normative and the Scientific

Science in the Anthropocene will increasingly involve discussions that inextricably link the nor-
mative and the scientific, where questions of how and what we should study imply questions
of value. For decades, it has been commonplace for philosophers of science to distinguish two
kinds of values in science: cognitive and non-cognitive. Cognitive (or epistemic) values—such
as accuracy, consistency, scope, fruitfulness, generality, and simplicity—are indispensable to the
scientific enterprise because they underwrite the norms of scientific practice and method, and
are often truth-conducive (that is, they help us gain true knowledge of the world). The extent
to which science is (or should be) free of non-cognitive values—such as personal preferences,
political persuasion, and financial interests—is more hotly disputed, but the latest evidence sug-
gests that such values do influence various aspects of scientific activity, such as what questions
to engage, which methods to employ, and how to interpret results (Douglas 2013).

There have been virulent debates about the values embedded in the very idea of “the An-
thropocene,” primarily because many take the Anthropocene to affirm the belief that the hu-
man place in nature ought to be managerial. Debates about the values and politics entailed by
Anthropocene science have been rancorous, for example, this has been so for discussions about
the science of “novel ecosystems.”

Novel ecosystems are assemblages of species not previously occurring and often created
through human-induced environmental changes (Hobbs et al. 2013; Hobbs et al. 2014). Scien-
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tists increasingly recognize thatmuch of the planet consists of such ecosystems, but they disagree
about its normative dimensions (Marris 2009; Martin et al. 2012). Marris summarizes,

In the end, the question of novel ecosystems, like so many questions in ecology and
conservation, boils down to what should be valued most in nature. For people who
value processes […] novel ecosystems are great hubs of active evolution. For those
who value ecosystem services, any novel ecosystem could be better or worse than
what came before depending on how it operates. For those who care about global
extinctions or about preserving historical ecosystems, they are bad news. (2009,
453)

In any case, “novel ecosystem” is not simply a descriptive phrase but one that carries normative
weight. Corlett (2015, 39) has cautioned that “if humans are now the dominant ecological force
on the planet, then it is impossible to separate ‘humans’ and ‘nature’ in the way that conservation
has traditionally tried to do.” How, then, do we proceed? The debate over novel ecosystems
has been a debate about conceptual and empirical problems in defining the concept and simul-
taneously a debate about the normative or value-laden assumptions that seem inseparable from
promoting it (Murcia et al 2014). We do not take sides in these debates here. Instead, we see
them as demanding a different account of science and values in which “thick” concepts, those
containing both descriptive and normative elements, must be fully acknowledged as part of the
new status quo. Anthropocene science is not and cannot be divorced from social values. Mov-
ing forward, natural scientists need to more fully embrace their colleagues in the social sciences
and humanities who are specifically trained to deal with such issues.

3 Encouraging Productive Transgression

It is one thing to argue that science in the Anthropocene must be interdisciplinary, and quite
another to identify and promote the mechanisms required for its success. Interdisciplinary
work faces many obstacles: the norms governing its success are less codified than intradisci-
plinary work; tensions arising from the distinct goals of researchers from different disciplines
hinders collaboration; ingrained cultural hierarchies privilege some sciences over others; and in-
stitutional features of funding structures make “research that transcends conventional academic
boundaries […] harder to fund, do, review and publish—and those who attempt it struggle for
recognition and advancement” (Nature 2015, 305). But if transdisciplinary problems require
interdisciplinary treatments, we must find a way around such obstacles.

There is no definitive recipe for successful interdisciplinary science in every context. How-
ever, one promising way forward is to promote the kind of science envisioned by the National
Science Foundation’s new Growing Convergence Research program, which requires participat-
ing scientists and scholars to engage in problem-driven research that is characterized by deep
integration across disciplines. Insightful principles for successful interdisciplinary science have
also been outlined by those who have achieved some success (Brown et al. 2015). Forging broad,
shared missions that articulate the overall goal of the collaboration are important. Training of
researchers must give rise to those that are so-called “T-shaped,” that is, able to cultivate their
own discipline while being willing to engage with other disciplines despite different norms and
theories. In order for dialogue to be constructive, researchers must be committed to avoiding
disciplinary jargon, empathic and respectful of other disciplinary norms, and constantly in com-
munication about what has actually resulted in successful collaborations. At the institutional
level, there must be clearly-defined performance indicators and rewarding academic pathways
for T-shaped researchers.
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To this list, we add the need for scientists to cultivate the wisdom to distinguish between pro-
ductive and unproductive interdisciplinary collaboration. In this regard, one potentially helpful
way forward is to take lessons from recent philosophy of science that has specifically addressed
the reasons behind successful interdisciplinary work (see special issues: Brigandt 2013; Grüne-
Yanoff and Mäki 2014; De Grandis and Efstathiou 2016). Collaborative gains are not always
self-evident, and the ability to perceive them is itself an epistemic virtue that should be fostered
explicitly (Macleod and Nagatsu 2016). Moreover, scholars should not underestimate the sig-
nificance of articulating a new and shared image for how science in the Anthropocene should
operate. Old images of science do not retire gracefully, but a fresh image that better captures
transdisciplinary research problems and methods is required to facilitate the kind of productive
transgressions that the Anthropocene demands. This highlights the role of science studies schol-
ars in the humanities, who possess the expertise to work productively at the intersection between
science and the public sphere—where images of science get reproduced and acted upon—and
who, in conjunction with scientists, can articulate an image that avoids the pitfalls of the past.
There are many possibilities here, and although we do not pretend to offer a comprehensive
replacement image, it should be noted that there are more and less disruptive options: from an
image of science with revamped existing disciplines that seamlessly incorporate tools from hu-
manistic disciplines, through the further development of new and existing interdisciplines, such
as ecological economics, that have their own disciplinary structures—including journals—to the
complete revamping of science tout court, where disciplinary boundaries are less normative and
more porous across the board.1 Of course, there is no guarantee that these mechanisms alone
will translate into successful interdisciplinary science. However, they do provide us with points
of departure for restructuring scientific interactions during the Anthropocene.
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