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Abstract

Management theory is a diverse field where multiple theoretical perspectives coexist and
coevolve, leading to conceptual pluralism. While conceptual pluralism is useful for grasp-
ing different aspects of the complex reality we live in, it may limit the further development
of knowledge on elemental concepts. In this article, we focus on knowledge on the natural
environment (NE) in management theory. We argue that management scholars and practi-
tioners often rely on theoretical lenses that tend to reify the NE, thereby limiting the con-
ceptualization of some of the essential properties of the NE. Drawing on the example of the
conceptual development of the ecosystem services (ES) at the intersection of economics
and biology, we identify the advantages and the limits of interdisciplinary theory-building
and testing. Finally, we discuss how tools from the philosophy of science can be useful for
proposing a way forward for integrating reliable knowledge on the natural environment in
management theory.

Keywords Epistemic representation - Management practices - Climate change -
Ecosystems services

Introduction

Looking back at decades of theoretical crafting in management theory, we face significant
silence when it comes to the conceptualization of the natural environment (NE). Management
theorists have significantly contributed to a better perception of issues related to the NE, but
overall some of its essential characteristics have been left rather unattended. This is problematic
since one of the aims of management theory and practice is to tackle grand challenges in society
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(George et al. 2016), such as helping organizations address climate change (Scherer and Voegt-
lin 2020). Insufficient knowledge on the NE considerably hinders these aims of management
scholars to make meaningful contributions to understanding the cultural and political dimen-
sions of this unprecedented challenge (Ansari et al. 2013). Similarly, it also impact managers
who have to rely on their own interpretation of the issue (Sharma 2000), or on the translation of
the issue within the corporate context (Wright, & Nyberg 2017).

Despite efforts to craft novel theory for addressing issues related to the NE (Aragdn-Correa
& Sharma 2003; Bansal et al. 2018; Donaldson 2012; Hahn et al. 2014; Hart 1995; Jennings
& Zandbergen 1995; King 1995; Mena et al. 2016; Mitchell et al. 2016; Newton 2002; Peredo
& Chrisman 2006; Shrivastava 1995a; Starik & Rands 1995; Starkey & Crane 2003) and even
several calls to shift the current paradigm in order to avoid ecological and social disasters (Glad-
win et al. 1995; Purser et al. 1995; Shrivastava 1995b), management scholars and practitioners
remain ill-equipped for evaluating the implications of climate change and acting accordingly.
Despite a few attempts to leverage management theories for studying the topic of climate change
(e.g., Ansari et al. 2011), we argue that the roots of this hurdle lie in the under-conceptualization
of the NE in management theory.

Conversely, scholars in other disciplines outside management have taken a different
stance by integrating knowledge on the NE from a wide range of disciplines, for instance
by drawing on insights from the natural sciences. By doing so, they have contributed to the
development of actionable theoretical concepts, such as the ecosystem services (ES) con-
cept, at the intersection of economics and biology.

In this article, we aim to understand how an influential theory outside management has been
crafted in ways that allow the creation and assimilation of knowledge on the NE but one that
has hardly received any attention from management scholars and practitioners. Our analysis, in
turn, aims to inform the following questions: To what extent management theories consider NE’s
implications for managerial practice in the context of climate change? Which theoretical lenses
are more or less useful to tackle the complex problems related to the NE?

First, we review the theoretical lenses that have been used to conceptualize the NE in
management theory and their corresponding prevailing applications. This leads us to pro-
pose a problematizing review with the aim of understanding whether management theo-
ries consider NE’s implications for managerial practice. We explore why the NE remains
underrepresented in many management theories and why management scholars and prac-
titioners may be ill-equipped to confront critical issues such as climate change. Then we
analyze how theorists from various disciplines can contribute to building on concepts from
the natural sciences into a new theory to address climate change by focusing on the case of
the ecosystems services (ES) concept. The ES concept has gained considerable momentum
since its introduction in the 1970s (Droste et al. 2018), whereas the concepts of sustaincen-
trism and ecocentrism proposed by management scholars have remained relatively stag-
nant. Finally, we draw on the interpretational account of epistemic representation (Con-
tessa 2007, 2014) in order to propose a way forward for a more useful conceptualization of
the NE in management theory and practice.

The Natural Environment in Management Theory
In order to assess critically the concept of the NE in management theory, we followed

the principles of the problematizing review (Alvesson and Sandberg 2020). The prob-
lematizing review allows the researcher to “identify, articulate and challenge problematic,
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taken-for-granted assumptions” (Alvesson and Sandberg 2020:1300, citing Davis 1971).
Accordingly, we first identified and performed a deep read of the foundational texts related
to the NE in management theory.! Then we included representative texts in the review,
namely applications derived from the prevailing management theories. This led us to
notice which assumptions about the NE can be problematic. Table 1 presents the different
problematic assumptions, summarized for each theoretical perspectives.

We complemented our review by studying the literature on climate change and sustain-
ability. A commonality between these two topics in organization and management studies
is that they tend to narrow the attention of scholars and practitioners to certain facets of the
NE and are generally already integrated into existing frameworks. For instance, climate
change is mostly perceived as an issue (Bansal et al. 2018; Hértel & Pearman 2010; Slaw-
inski & Bansal 2015) and treated accordingly in the management literature. Sustainability
is slightly different, as management scholars have adopted different approaches to sustain-
ability. For instance, sustainability has been assimilated with normative pressures (Durand
et al. 2019), companies’ activities (Crilly et al. 2016; Hahn et al. 2014) and issues (Bansal
et al. 2018). These examples show the fragmentation of knowledge on the NE in manage-
ment theory in part due to conceptual plurality.

The articles in our review either use a single perspective on the NE or multiple perspec-
tives that, at times, are integrated. We propose a review of the theoretical lenses that cover
most of the conceptual work that has been done around the topic of the NE in management
theory.

We found that the NE has been conceptualized differently in the various theoretical per-
spectives in management theory. Table 1 lists these different theoretical perspectives and
the prevailing conceptualizations of the NE for each of these perspectives.

The Institutional Lens

One illustrative example of what the institutional approach to the NE looks like was given
by Jennings and Zandbergen in 1995. In order to propose testable hypotheses for the study
of ecologically sustainable organizations, the authors first undertook a review of organiza-
tion theory and ecology. Consequently, their conceptualization of the NE is drawn from an
ecosystem approach, whereby the NE is reducible to an ecological system, the ecosphere.
In their description, there is a clear distinction between the ecosphere (an ecological sys-
tem) and the sociosphere (a social system) that coexist in the biosphere. The ecosphere has
a carrying capacity that provides natural resources for the sociosphere. Once the resources
have been used in the sociosphere, they are sent back to the ecosphere in the form of waste
that is absorbed thanks to the assimilative capacity of the ecosphere. The main problem-
atic assumption that stem from this lens is that organizations change by reacting to pres-
sures from other social actors (Hoffman 1999). There is no mention of what happen when

! We reviewed systematically articles in the Academy of Management Review that contained the expres-
sion “natural environment” and/or the word “ecology.” We initially obtained 196 research articles, and then
conducted a screening for removing the articles that did not include a relevant reference to either the NE or
ecology in the biological sense of the term. For instance, we took out the articles that were related to “popu-
lation ecology,” “organizational ecology,” and “social ecology.” In the appendix, we provide a list of the
remaining 43 articles included in our analysis. We also searched for and reviewed conceptual articles from
other top management journals (Administrative Science Quarterly, Management Science, Organization Sci-
ence, Organization Studies, Strategic Management Journal). This additional research brought two other arti-
cles (i.e., Bohm, Misoczky, & Moog 2012; Chen 2001).
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pressures come from non-human entities. Going back to the conceptualization of the eco-
sphere, it is for instance unclear how an irreversible damage to the assimilative capacity of
the ecosphere is envisioned.

The Resource-based View

In the same Academy of Management Review (AMR) special issue, Hart (1995) proposed
a natural resource-based view of the firm, in which he laid out several principles for “incor-
porating the challenge of the natural environment into strategic management” (Hart 1995:
998). He started by enumerating various negative impacts of the intense human activity in
recent history on the NE. Then he gave examples of negative impacts on the NE that turn
into crises for humans, and he depicted an alarming situation for the future. He explic-
itly pointed out that if nothing was done to change the economic activity, we were risk-
ing “irreversible damage to the planet’s basic ecological systems” (Hart 1995: 991). He
thus defined nature as ecosystems and subsequently described how three environmental
strategies could be used by firms in order to maintain and develop sustained competitive
advantage. Accordingly, the representative studies that used the natural RBV have adopted
the tenets of strategic management. The main problem with this approach is the overreli-
ance on the concept of competition whereas cooperation might be indeed key in order to
preserve the natural resources (Dietz et al 2003).

The Stakeholder View

The stakeholder perspective does not provide us with a unique conceptualization of the
NE. Instead, we are confronted with two standpoints. The first approach is to consider the
NE as a stakeholder in its own right (Mitchell et al. 1997; Starik 1993). By doing this,
stakeholder scholars recognized that the NE is an entity with various attributes and that it
has a direct relationship with the organization. The second approach has been to concep-
tualize the NE as an element of care and/or concern for stakeholders. In this approach, it
is the stakeholders of the organization who have a relationship with the NE, but not the
organization itself. This latest approach is prevailing in the stakeholder literature. The main
issue with this approach is that not all stakeholders receive the same level of attention from
the corporation. Some stakeholders are more salient and thus their requests are more likely
to be taken into consideration (Dorobantu et al 2017; Hall et al 2015).

The Framing Perspective

Framing has been used as a theoretical construct in management and organizational theory
at the micro level, the meso level, and the macro level of analysis (Cornelissen & Wer-
ner 2014; Gray et al. 2015). The micro level of analysis in the framing literature relates
to cognitive processes that are prompted by “priming,” thereby distinct from the social
interactionist approach used in the meso- and macro-level analyses (Cornelissen & Werner
2014). The theory that has been developed at the micro level indicates two main concep-
tualizations of the NE. In some cases, the references to the NE limit its understanding to
the environmental outcomes perceived by managers (Hahn et al. 2014). In other cases, the
definition of the NE is drawn from a systemic view of nature, which is put forth by ecosci-
entists (Starkey & Crane 2003). At the meso level of analysis, which is the organizational
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level, the framing perspective is used to study how meaning is socially constructed and
negotiated between organizational actors (Howard-Grenville & Hoffman 2003; Meyer et al.
2016). Accordingly, conceptual investigation can inform us on how the conceptualization
of the NE is influenced by the interactions between organizational members (Mena et al.
2016). Noteworthy examples are “greenwashing” (Delmas & Burbano 2011) and the trans-
lation of climate change into “business as usual” (Wright & Nyberg 2017). The macro level
of analysis concerns cultural frames that are beyond the boundaries of organizations (field
frames and institutional frames) and the contestation and/or alignment of these frames
(Cornelissen & Werner 2014). The theoretical work from this stream of literature helps us
understand how the opposition between field frames contributes to structuring institutional
fields (Ansari et al. 2013; Gray et al. 2015). Therefore, it allows to encompass various con-
ceptualizations of the NE, we are in presence of a pluralistic notion of knowledge construc-
tion (Eriksson 2004) The main problematic assumption lies in the possibility for differ-
ent actors to define various conceptualizations of the NE. When several conceptualizations
coexist, the risk of misrepresentation increases, namely in the case of framing, the NE has
been framed freely from the constraints of physical laws.

The System Perspective

The system perspective has been applied in different ways in management theory. One
approach has been to consider that the connections between the organization and the NE
can be analyzed with elements of open systems (Starik & Rands 1995). This analysis pre-
sents the NE as a provider of resources (inputs) that are used by the organization. The NE
is also giving “feedback” on the use of the resources. This feedback can be positive or
negative. Another approach has been to conceptualize the NE as a system, thereby consid-
ering some of the characteristics that define it as a system: “multiple equilibria, nonlinear-
ity, irreversibility, and information delay” (King 1995: 965). This perspective appears to be
the more suitable, from an epistemological point of view, to a conceptualization of the NE.
The challenging part lies in applying the tenets of this perspective practically.

The Limits to the Current Managerial View on the Natural Environment

Our examination of the various management theories confirms the claim of Shrivastava
and Hart (1992) that one central limitation of management studies lies in their narrow
view of the organizational environments. For instance, the two theoretical articles that have
received the most attention from scholars in the past 30 years” is the article by Hart (1995),
and the article by Aragén-Correa and Sharma (2003). Both articles developed the natural
RBYV of the firm. This view belongs to the environmental management perspective. One of
the main problems with this view lies in the fact that the NE is understood solely in terms
of resources that are economically valuable. It means that this view limits the understand-
ing of the advantages that organizations get from the NE to purely economic advantages,
usually short term and measurable by the existing mean of accounting. It does not allow
for the measurement of other types of benefits, such as the benefits related to the preserva-
tion of an ecosystem that provides a healthy environment for workers, and therefore makes
them less likely to suffer from health problems.

2 The authors tracked the number of publications on Google Scholar.
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Comparatively, the views belonging to the ecocentric perspective have been underde-
veloped. Therefore, there is an unbalanced use of the environmental management per-
spective and the ecocentric perspective in the management literature.

Another problem that goes beyond the disbalance between stances—and which is
related to the lack of understanding of the NE—is that failing to consider the NE appro-
priately may lead to dangerously illogical reasoning. This type of flaw is illustrated by
numerous examples of deficient organizational attention that ultimately result in fail-
ures, at the organizational level and beyond (Bansal et al. 2018). In other words, and
in the context of climate change that we are considering in this article, what role can
organizations play to mitigate the challenges in the face of a climate change catastrophe?

We have also noticed a problematic use of metaphors from natural sciences and con-
ceptual “cherry picking” (e.g., the term “ecosystem and evolutionary theory” (Kapoor
& Agarwal 2017)). This practice is harmful, as analogies drawn from another field can
only partially help in explaining a complex phenomenon.

Despite the advantages provided by a diversity of disciplinary approaches (Fabian
2000), we see how a minimal level of consensus about an elemental concept can
severely limit the development of knowledge for an entire discipline and bears theoreti-
cal and practical consequences for scholars and practitioners. According to our review,
the main problem about the knowledge on the NE in management theory is the signifi-
cant absence of a common definition of the NE and otherwise its poor conceptualiza-
tion, which result in a lack of understanding of the essential properties of the NE.

Much of the theory-building in management has until now contributed to the idea
that success in managing organizations can go hand-in-hand with the emancipation of
organizations from their biophysical environment. Management scholars are thus now
facing the problem of integrating adequate knowledge on the NE in order to be able to
address the issue of climate change.

Interdisciplinary Theory-Building on the Natural Environment

Looking at how an influential theory outside management has developed by integrating
knowledge on the NE thanks to the combined work of scholars from different disciplines
offers several lessons. That is why we focus on the case of the ecosystems services (ES)
research at the intersection of economics and biology. We first present the ES concept
before detailing strengths and weaknesses of the ES theory.

The Ecosystems Services (ES) Concept

ES are defined as “the conditions and processes through which natural ecosystems, and
the species that make them up, sustain and fulfil human life” (Daily 1997). The ecosys-
tem functions that benefit people (e.g., carbon capture and flood reduction) are nature’s
or the ecosystem’s “services” to people, they are often illustrated through the cascade
framework in Fig. 1 (de Groot 1987; Ehrlich & Ehrlich 1981; Kellert 1984; Pimentel
1980; Thibodeau & Ostro 1981; Westman 1977).
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Fig. 1 The Cascade Model (Adapted from Potschin-Young et al. 2018)

Strong Elements of the ES Theory

1) Integrates human and environmental dimensions. One of the strengths of the ES
concept is that it integrates both human and non-human dimensions. While many man-
agement and economic theories have focused solely on humanity, and many ecological
theories have focused on non-human nature, ES integrates both elements. The failure
of traditional conservation measures—such as protected areas—to halt the destruction
of the natural world can be interpreted as a failure of conservation to grapple with the
political and economic drivers of damage to the NE (Gomez-Baggethun & Ruiz-Pérez
2011). To conserve the NE—and us humans, who depend on it—theories must suc-
cessfully integrate human and non-human dimensions. For example, many protected
areas (a traditional tool to conserve the NE) are surrounded by land or sea used in a
way that is ecologically unsustainable, in so far as it is devoted to economic develop-
ment and growth (Gémez-Baggethun & Ruiz-Pérez 2011). This mirrors the Western
ontological position of humans and nature as operating in separate spheres, and of some
natural areas being “allowed” to remain by dominant market forces (Gémez-Baggethun
& Ruiz-Pérez 2011). ES allows a different framing, as one where nature is necessary
for human societies and markets to exist in the first place (Gémez-Baggethun & Ruiz-
Pérez 2011). Some ES work uses a framing of separate ecospheres and sociospheres,
or distinct human and natural elements. Other ES work, especially the broader Nature’s
Contributions to People (NCP) definition, allows for the framing of humanity as a part
of nature (such as in the MA, and IPBES Global Assessment 2019). It is a major step
forward to explicitly include human and non-human nature in the same theory, as this
paves the way to addressing environmental issues that are both caused by humans and
will impact them.

2) Makes it clear that human life depends on the biosphere. A related strength of the
ES concept is that it makes it clear that humans rely on the NE for their very existence.
While this is an uncontested truth in disciplines such as biology and geography, in other
subjects scholars might be less aware of the fact that without the complex, intercon-
nected web of life on this planet, no humans could exist. Ecological and paleo-ecological
studies show us that without plants, we would not have oxygen to breathe and our cli-
mate would be far more extreme, while animals, bacteria, fungi, and other life forms
play important roles in regulating ecosystems and nutrient flows. Damaging the NE too
heavily could lead to a mass extinction event, which would make human existence far
more difficult and painful, if not impossible.

3) Makes explicit the value of ES not initially captured by the market. Another strength
of the ES theory is that it brings into view the importance of “externalities” that are often
not considered in management or economic theories. Externalities are a consequence of
an industrial or commercial activity that affects other parties without this being reflected
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4)

in market prices. For example, the price of dealing with the consequences of climate
breakdown is not reflected in the price of gasoline at the pump or in airplane fares. By
attempting to integrate these costs and benefits, ES theory attempts to create a financial
system that better reflects ecological realities.

In neoclassical economics, the failure of markets to internalize environmental exter-

nalities, along with free riders taking advantage of the public-good nature of ES, is
blamed for damage to the NE (Van Hecken & Bastiaensen 2010). Hence, the ES theory
calls for the internalization of the NE into markets for ES (Van Hecken & Bastiaensen
2010). Costanza and co-authors (1997) give the example of a coral reef, whose economic
value may only show up in commercial fisheries, ignoring its value for recreation and
conservation. By paying for recreation and conservation “services,” humans give the
reef a “value” beyond fishing. Another example is that of carbon dioxide pollution—an
ES approach is to make polluters pay for the damage that they are doing to the NE and
society by emitting carbon dioxide in their operations, which will hopefully both drive
a switch to using renewable energy and raise revenue to conserve, for example, areas of
forest.
Interdisciplinary, testable, and actionable. The ES concept has engaged with ecol-
ogy, conservation, climate science in some instances, and economics, making it an
interdisciplinary theory. This means it both has inputs from multiple fields and impacts
multiple fields. The MA and the 2019 Global Assessment using the concept of NCP also
attempt to better integrate social science, public health research, and policy research
into the ES theory (Diaz et al. 2018; Reid and Mooney 2016). This interdisciplinarity is
considered critical to the success of the related ES and NCP concepts, but also brought
many challenges in creating the MA due to different conceptual frameworks between
disciplines (Reid and Mooney 2016). For example, natural scientists referred to “drivers
of change” in systems, such as saying that beef consumption was driving deforestation,
a framework not familiar to economists. It was difficult to recruit social scientists to
chapters in the “Current State and Trends” Working Group because it was structured by
specific ecosystems and ES, while social scientists identified not with that framework but
with how their fields defined the problems being addressed, e.g., “poverty alleviation”
(Reid and Mooney 2016).

Another strength of the ES concept is that, by seeking to produce measurable policy
and practice outcomes, elements of the theory are testable. We can test whether markets
in carbon reduce carbon pollution; whether payments for ES lead to the retention of
forests and other ecosystems; whether people are more likely to conserve nature if they
are told its financial worth; and so on. This testability is itself a strength of the concept,
as it facilitates the adoption of elements which work well, the removal of parts that work
badly, and the improvement of both the theory and the way it is implemented.

The ES concept has also transcended theory to be used by practitioners — governments,

businesses, and NGOs.

“Over a period of about 15 years, an eye-opening metaphor intended to awaken soci-
ety to think more deeply about the importance of nature and its destruction through
excessive energy and material consumption transformed into a dominant model for
environmental policy and management in developing countries and for the globe as a
whole”(Norgaard 2010: 1219).

@ Springer



356 Philosophy of Management (2023) 22:347-372

Over the past three decades, an increasing number of ecosystem functions have been
classified as services, been valued in financial terms, and been incorporated into pay-
ments for ES and markets for ES schemes (Gémez-Baggethun et al. 2010). It is likely
that the focus on valuing ecosystems in financial terms, and in incorporating nature
into the dominant ideology of market-based solutions, has amplified the appeal of this
concept and contributed toward its uptake into policy (Gémez-Baggethun et al. 2010).
The MA alone contributed much to the “mainstreaming” of the ES concept. The MA
was primarily intended as a resource for governments and the private sector (Reid and
Mooney 2016). The evaluation of the MA in 2006 concluded that there was “widespread
evidence that the assessment is having an impact on the intended audiences, but the
extent of that impact is very mixed, with some institutions, regions, countries, and sec-
tors significantly influenced by the MA while others have not been influenced at all”
(Wells et al. 2006).

5) Open to various forms of knowledge. The Intergovernmental Science-Policy Platform
on Biodiversity and Ecosystem Services (IPBES), designed to assess the state of the
world’s biodiversity and ES, was developed after the climate equivalent, the IPCC, had
been established for a while. This allowed the avoidance of perceived failings in how
the IPCC functions, including limited participation from the Global South and from
Indigenous communities, and a failure to meaningfully integrate diverse perspectives
from different disciplines and from outside academia (Montana 2017).

As a result, IPBES has actively sought ways to incorporate Indigenous and local
knowledge into its work. This has included some of the landmark publications using the
ES concept, for example the Pollinator Assessment and the IPBES 2019 Global Assess-
ment (Diaz et al. 2018; Montana 2017; Reid and Mooney 2016; Tengo et al. 2017).
Indigenous and local knowledge (ILK) about ecosystems and environmental change is
a valuable but often overlooked source of information, as it is not gathered or presented
in the same framework as scientific knowledge. ILK is often the only information avail-
able for specific sites, and can add a historical dimension (such as how migration pat-
terns of animals have changed in South America). This can help to inform local and
regional decision-making (Reid and Mooney 2016). Furthermore, including Indigenous
Peoples in assessments helps to ensure that issues of relevance to Indigenous Peoples
are included, that their worldviews and values are represented, that challenges such as
how climate change may affect Indigenous Peoples specifically are confronted, and that
Indigenous knowledge about how they responded to previous environmental challenges
is documented (Reid and Mooney 2016; Tengo et al. 2017). Indigenous knowledge is
based on continuous observation over long time periods and framed through a distinct
set of worldviews, which can complement scientific knowledge but can also be chal-
lenging to incorporate alongside it (Montana 2017; Tengo et al. 2017).

IPBES assessments have developed processes to include diverse knowledge sys-
tems through the production of typologies or lists of comparable options, allowing a
range of knowledge systems to coexist (Montana 2017). These typologies are “a solu-
tion to create an agreement out of disagreement, to create a consensus out of dissen-
sus” (Borie and Hulme 2015: 494). They include typologies of knowledge systems, such
as scientific, Indigenous, and local; typologies of values, such as anthropocentric and
non-anthropocentric; and different valuation methods, such as ecological, cultural, eco-
nomic, indigenous, and public health (Montana 2017). Including the diversity of values

@ Springer



Philosophy of Management (2023) 22:347-372 357

and valuations around the NE is especially important, as values frame the responses to
all discussions. IPBES is currently reviewing the range of values and valuation methods
around the NE.?

Several other studies using the ES framework have also incorporated Indigenous knowl-
edge, showing that it can be done, although they remain a minority. For example, Harms-
worth and Awatere (2013) built a framework for discussing ES that is based on Maori
knowledge, values, and perspectives. This makes important distinctions between “cultural
values” and “cultural services” and includes the concept that all “benefits” are reciprocal
rather than one way (e.g., from the NE fo humans). Taking a different tack, Ouédraogo and
co-authors (2014) used interviews to identify the plant species that provided different ES to
people in a village in Burkina Faso, with Cummings and Read (2016) similarly identifying
the plants that provided important ES to Indigenous Peoples in the Northern Amazon.

Shaping the ES concept so that it has use and resonance beyond academia is important.
While much of the framing of ES has drawn on an economic and neoliberal framing, other
ES framings have incorporated diverse worldviews and relationships with the NE.

Weaknesses of the ES Theory

1) Use of an instrumental lens has been criticized. The ES concept has for the most part
taken an instrumentalist view of nature—that we should conserve nature because of
the value it provides for humanity. Some scholars have stated concerns that the instru-
mentalist lens does not adequately account for nature’s inherent worth, non-measurable
human interactions with nature, human responsibility toward nature, or humans being a
part of nature (Diaz et al. 2018). There are concerns that a purely instrumentalist view
may offend those who have a different relationship with nature. For example, thinking
of nature as a service provider (especially a non-consenting and unremunerated service
provider), or of ecosystems as factories, may be anathema to cultures who see nature as
intrinsically valuable (Chan et al. 2016; Diaz et al. 2018).

Some scholars call for the use of an intrinsic lens—the idea of conserving nature for
nature’s sake (McCauley 2006). In this framing, while it is acknowledged that humans
rely on nature for our survival, there is a moral imperative to conserve other life forms
and natural systems because we have no right to destroy other living beings on the only
planet we know of that supports life. In this framing, nature is valuable and should not be
destroyed, even where specific species or systems provide no specific benefit to humans,
or where specific species or systems cause harm to humans. However, Costanza and
co-authors (1997) point out that this framing has been used for many years and the NE
is still deteriorating.

Other conservationists have called for more emphasis on relational values—how
humans and nature relate with each other (incorporated into NCP). These relational
values evoke our rights and responsibilities toward nature, as well as cultural identities
and social cohesion (Chan et al. 2016). Chan and co-authors argue that neither intrinsic
nor instrumental framings have garnered sufficient public support, but that relational
framings may do better. These relational values are present in worldviews such as the
Latin American concept of “Vivir Bien,” or living in harmony with people and nature.
There is little empirical evidence on the effectiveness of relational values messaging,

3 See https://www.ipbes.net/review-values-assessment-first-order-draft
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although Klain et al. (2017) find high support for relational statement such as “plants
and animals, as part of the interdependent web of life, are like ‘kin’ or family to me,
so how we treat them matters.” Some scholars use a mix of intrinsic, instrumental, and
relational lenses to make the case for not destroying the NE (Diaz et al. 2018).
Counterproductive effects of financializing nature. Financializing nature may reduce
support for conserving the NE. In empirical psychology, the intrinsic, relational, and
instrumental lenses have been explored in terms of “priming” people with different “val-
ues” (Crompton et al. 2014). Psychologists identify intrinsic, self-transcendent values
(I/ST values) as those of social justice, equality, unity with nature, and self-acceptance
(Grouzet et al. 2005; Kasser and Ryan 1996). They identify extrinsic and self-enhance-
ment values (E/SE values) as values of wealth, social status, or public image (Grouzet
et al. 2005; Kasser and Ryan 1996). I/ST values are associated with support for both
social and environmental causes, while E/SE values are associated with lower levels of
concern about social and environmental problems (Crompton and Kasser 2010).

Notably, in this psychological framework, conserving the NE because of the benefits
it provides to humans can come under I/ST values such as universalism (defined as
“understanding, appreciation, tolerance, and protection for the welfare of all people
and for nature,” Schwartz and Bardi; 2001: 270)—unless the argument is that we must
conserve the NE to gain wealth, status, power, or public image. Wanting to conserve
the environment so that people in tropical countries are not forced to migrate is an I/ST
value. Using financial arguments to explain the need for environmental conservation is
seen as activating E/SE values for wealth. Furthermore, research has shown that most
people value intrinsic values over extrinsic ones, across a wide range of cultures—uni-
versalism, which encompasses care for nature, is among the top three highly ranked
values (Schwartz and Bardi 2001).

Other scholars question whether framing nature within the ES concept may modify the
way humans perceive and relate to nature in the long term (Biischer et al. 2012; Kosoy
and Corbera 2010). Institutions and organizations can modify human behavioral pat-
terns and motivations. For example, by creating economic incentives for conservation,
the market values of individualism and competition (E/SE values) may be fostered in
communities and societies previously structured upon community and reciprocity values
(I/ST values). Vatn (2010) suggests that financial payments may change the rationale
from being what is best to do for the community toward what is individually best to do.

The empirical psychological work on values activation does not suggest that we
should not point out the utility of nature for humans, but does suggest that if we use
an instrumental lens, it should not be done in a way that invokes transactional values,
or values around wealth and power (Blackmore et al. 2013). Emphasizing the financial
value of nature, as tested in recent studies, can lower people’s motivation to act for
nature (Crompton et al. 2014) and alter their support for environmental protection (Rode
et al. 2017).

Problematic terminology. Terms such as “ecosystem services” narrow human relation-
ships with the NE. The use of language can activate different values, create resonance,
and change our behavior. Language can prime different values, as seen in the previous
section. In an experiment, volunteers given a “Consumer Reaction Task” became more
competitive, less likely to engage in collective action, conserved less water, and felt less
personal responsibility for environmental problems than volunteers given an identical
task labeled a “Citizen Reaction Task (Bauer et al. 2012). The word “consumer” is
more linked to E/SE values such as status, wealth, and power, while “citizen” is more
linked to I/ST values such as social justice and responsibility. Similarly, participants in
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“The Wall Street Game” behaved more selfishly and treacherously than those playing
the identical “Community Game” (Liberman et al. 2004).

Words such as ES and “natural capital” have served to define complex phenomenon
in a simple manner and to ease the communication between disciplines, especially
between the disciplines of ecology and economics (Granek et al. 2010). However, there
are criticisms that these terms have limited the conceptualization of the NE. The term
ES invokes a transactional relationship where nature is a service provider and humans
are consumers (Sullivan 2009). Some anthropologists question the universality of the
ES “language,” asking who is creating this language, for whom, and who is excluded
from this language (Sullivan 2009). The ES language can be seen to be restructuring
human/non-human relationships, displacing and “othering” worldviews that have, in
many cases, served to conserve biodiversity over millennia, such as many traditional
Indigenous cultures that do not see nature as a service provider or as capital (Sullivan
2009).

Sullivan (2009) asks what is the “nature of nature” as perceived within an ES/NC

framing—and does this framing exclude the many cultures who see a different “nature
of nature”? The language of people as “service providers” can reshape people’s percep-
tions of themselves if they are involved in a PES project; whatever they saw themselves
as before, they are now “providing” a “service” for financial gain by realizing a vision
of the land conceived, usually, by people living elsewhere (Sullivan 2009). Thus the ES
concept and the language used to describe it may narrow people’s unconscious under-
standing of the NE, the relationship of humans to the NE, and the solutions to limit the
damage to the NE.
Buying into ideology. Since the 1980s, most international policy has been conducted
within the ideology of neoliberalism (Harvey 2005). Neoliberalism is a political-eco-
nomic theory that states that human well-being is best served by increasing market
reach and economic growth in an institutional framework of strong property rights,
free markets, and free trade. It encompasses practices such as privatization, state use
of force to defend private property rights, reduced role of the state in the economic and
social spheres, deregulation, and the expansion of markets into areas that were formerly
non-commercial or not free markets, such as policing, prisons, the military, health care,
education, and the environment (Harvey 2005).

Neoliberal politics are often credited with reducing environmental protections
through deregulation (removing environmental protections and state intervention in
cases of environmental destruction), and through a focus on continued economic growth
(Biischer et al. 2012; Hickel and Kallis 2020; Jackson 2009). The neoliberal ideology
of reducing regulations (often referred to as “red tape”) has led to some governments
seeing environmental regulation as a “last resort” (Great Britain. National Audit Office
2014). Citing the cost to businesses, policymakers in the EU, USA, and elsewhere have
promoted voluntary approaches such as industry self-regulation and voluntary codes of
conduct as an alternative to legislation (Great Britain. National Audit Office 2014). A
review on the effectiveness of voluntary approaches found that the majority were miss-
ing their targets (McCarthy and Morling 2015).

As neoliberalism focused on infinite economic growth has become the dominant
global ideology, it has been increasingly absorbed into conservation science and practice
(Biischer et al. 2012; Sullivan et al. 2014). The neoliberal framing holds that markets
will solve all issues, so if there is a problem, better market integration and reduced
regulation will help to solve it. Market environmentalism is a predominantly neoliberal
framing that aims to conciliate economic growth with environmental conservation.
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Market environmentalist approaches hold that we need to enfold the NE within markets,
either as well as or rather than enact state legislation or community regulation to protect
ecosystems and curb pollution.

However endless economic growth is increasingly considered incompatible with a
functioning natural world, as attempts to ‘decouple’ the economy from natural resource
use have not reached anywhere near the necessary levels (Jackson 2009; Raworth 2017;
Hickel 2019). All economic activity has some natural resource use, and therefore ever-
increasing economic growth will lead to ever-increasing impacts on already stressed
ecosystems and scarce resources (Jackson 2009; Hickel 2019).

Moral concerns. Some concerns about the commodification of ecosystems have been
more ethical or moral in nature. Some scholars have argued that some things should not
be for sale—for example, humans, organs, votes, public office, parliamentary questions,
love, friendship, and natural systems (McCauley 2006; Sandel 2012). Of course, physi-
cal components of the NE such as food have been on sale for time immemorial—the
more contentious issues are whether, why, and how we price ecosystems and wildlife.

Costanza and co-authors (1997) argue that we are constantly valuing things such
as human lives and ecosystems, whether we know it or not. For example, when we set
construction standards for bridges, we do so because spending money on construction
saves lives. They go on to say that “although ecosystem valuation is certainly difficult
and fraught with uncertainties, one choice we do not have is whether or not to do it.
Rather, the decisions we make as a society about ecosystems imply valuations (although
not necessarily expressed in monetary terms). We can choose to make these valuations
explicit or not; we can do them with an explicit acknowledgement of the huge uncertain-
ties involved or not; but as long as we are forced to make choices, we are going through
the process of valuation” (1997: 255).

The difference, for those concerned about the ethics of valuation, seems to lie not in
weighing up and valuing different options and their impacts on ecosystems, but in the
conversion of these values to monetary ones, with all the exchangeability and equiva-
lence that this implies (Sullivan 2009). For example, when we set construction standards,
we do not price human lives in dollars and put those figures into a cost-benefit analysis;
we say bridges must not collapse as no human deaths are acceptable, and spend whatever
is necessary to achieve that. Valuing ecosystems and their benefits in a non-financial
manner may get around this impasse; pricing something is not the same as valuing it,
and the two terms should not be used interchangeably.

Discomfort around financially valuing nature is widespread in the wider public beyond

academia. This is apparent from the valuation exercises where people have expressed
distress or moral outrage over being asked about their “willingness to pay” for nature
(Clark et al. 2000). Participants in some valuation exercises have in some cases rejected
the idea of financially valuing nature, and wanted instead a dialogue-based process
between local people, scientists, and policymakers (Clark et al. 2000; O’Neill and Spash
2000).
Practical difficulties in applying the concept. Applying the ES concept has also proved
to be challenging on several accounts. Providing an exhaustive list of the practical chal-
lenges that have come along the application of the ES concept is beyond the scope of this
article so we only detail here three of them: ecosystem disservices, financial practices,
unbundling ES for valuation and trade.
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A key assumption of the ES concept is that, because humans are dependent upon the
NE, actions that protect the NE will automatically benefit humans. However, on examining
the ES literature, win-wins (where both people and the NE benefited within the spatio-
temporal scale of the study) are the exception rather than the rule, at least in the short to
medium term (Howe et al. 2014). In fact, while overall we need the biosphere to survive,
at the local scale a particular ecosystem, or part of an ecosystem, can even cause damage
or do a “disservice” to people (McCauley 2006). The biosphere, as McCauley points out,
does not act in service to any particular components. While we rely on the biosphere for
our very existence, it also visits humans with hurricanes, floods, wild animals raiding our
crops or killing us, diseases, and more. But breaking the NE down into “good” and “bad,”
“valuable” and “non-valuable” parts is, as described before, an ecological impossibility.
For one thing, the same species or ecosystem element can be beneficial in some contexts
(fruit bats pollinating crops) and negative in another (fruit bats transmitting Ebola). This
leads to practical questions about whether and how to account for “disservices” in, for
example, PES schemes, as well as wider questions about using the instrumental lens to
conserve the NE—should we only conserve the parts that we see bring us benefits? Given
the complex interactions and feedbacks between the parts of ecosystems that we see as pro-
viding “services” and “disservices,” is it even biologically plausible to do so?

That financial banking practices are based on massive indebtedness, and the prolifera-
tion of capital through splitting practices is another source of concern to those who worry
about market environmentalist approaches (Sullivan 2014). In finance, banked capital can
be transformed to debt and split into tradeable packages to generate value through “secu-
ritization” (Sullivan 2014). These models are problematic ones for “natural capital,” the
material of the natural world; rivers, forests, elephants, ants, and soil microbes cannot be
destroyed now and repaid later, nor can they easily be split into tradeable packages.

Another issue with making the economic case to protect nature is that the economic
case can change with shifting markets (Silvertown 2015). This means that solutions that
work financially now may not work next year, or even next week. Market changes can rein-
force the notion that the ES concept seeks to avoid—that destroying the NE is acceptable if
it yields a profit.

To be functional for capital, commodities must be alienable, fungible, and mobile (Rob-
ertson 2004). One of the major issues with accounting around ES is that to financially
value ES and make them tradeable, we must separate or “unbundle” them from each other
and place boundaries over them (Boyd and Banzhaf 2007; Duke et al. 2012). However, in
the physical world, ecosystem functions are interconnected and interdependent, and often
cannot be separated in a meaningful way (Kosoy and Corbera 2010; Vatn and Bromley
1994). Compressing complex realities into a simple metric of financial worth is likely to
result in a non-trivial loss of information (Vatn and Bromley 1994). The NE consists of
huge numbers of not always discrete processes and feedback loops maintaining balance
as matter and energy flow through it (Vatn 2000). The NE system has evolved over vast
time spans in natural “experiments” of trial and error, leading to a self-organized system of
mutually supportive processes (Vatn 2000). This makes it difficult if not often meaningless
to identify single characteristics of the system to trade. This is further complicated when
we attempt to trade in ecosystem services in ways that require physical transformation,
transportation, or substitution (i.e., biodiversity offsetting could involve cutting down an
ancient woodland in one place to plant new saplings in another; Vatn 2000). Valuing each
ecosystem component in a unified manner (generally in currency) creates the appearance
of equivalence and commensurability between different aspects and categories of nature
and between different locations and times, permitting the process of “offsetting” (Sullivan
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2014). But the original functions of the service may be altered or cease if this service is
moved or changed.

Addressing Climate Change in Management Theory

Going back to the different theoretical lenses in management theory, we rely on the exam-
ple of the ES research concept and on insights from the philosophy of science to help man-
agement theorists develop useful ways to tackle the problem of climate change for manage-
ment practice. We argue that there is a major problem with the way knowledge on the NE
has been diffused in management theory. Most of the conceptual work has been done on
topics related to NE (e.g., climate change, sustainability) and not primarily on the NE. A
direct consequence of this peripheral conceptualization is a partial understanding of the NE
and a lack of adequate conceptual tools to fully grasp the complexity of the climate change
phenomenon. Furthermore, with the exception of the system perspective, social sciences
tend to subjugate the theoretical perspectives that have been used so far, thereby inherently
limiting knowledge on the NE.

We resort to philosophy of science because it is a discipline that helps us understand
how knowledge is generated by sciences, and there is a long tradition of studying theory-
building at the interface of various scientific fields in this discipline (Bechtel 1984; Darden
& Maull 1977). The inferential conception of scientific representation is particularly rel-
evant to our endeavor because it provides us with an explanation for misrepresentation
(Suérez 2004). Misrepresentation can happen when one takes a deflationary approach to
inference, that is to say when a concept is used superficially, without the aim of effectively
gaining insight about what the concept entails (Suarez 2015). Misrepresentation of the NE
in management theory appears to be at the core of the problem, since it furthers unrealistic
accounts of the world. For instance, there is not a single article in the top-tier management
journals that provides the reader with a comprehensive explanation of what finite natural
resources mean and what are the impacts of this reality for organizations.

We encountered the same shortcoming while looking for articles containing the expres-
sion “planetary boundaries.” We found a very limited number of articles in which this
expression, which is related to the limits of the biophysical world, was mentioned, despite
the fact that this approach has attracted interest from both policymakers and the business
sector (Steffen et al. 2015).

We propose a way forward by laying out principles for developing the conceptualization
of the NE in management theory. We argue that an “interpretational account” of represen-
tation (Contessa 2007) should be preferred over the deflationary approach that currently
prevails in the management literature. An inferential approach to representation is deemed
“deflationary” when the user is not looking for “deeper features to representation” but is
instead considering “the surface features of representation” (Suérez, 2004). In other words,
under the deflationary approach, the user is not inferring from the representation. Con-
versely, when taking on an interpretational approach, the user is able to perform inferences
while considering a representation.

Our proposition includes a set of specific epistemic features that could support the theo-
retical development of the NE in management theory for addressing climate change. The
work on epistemic representation and particularly the focus on the representational func-
tion of scientific models (Contessa 2007, 2014; Suéarez 2004) is helpful for our study. We
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present the key characteristics of this approach and propose a way to apply it for an ade-
quate integration of knowledge on the NE in management theory.

For clarification “to say that a representation is an epistemic representation is just to
say that it is a representation that is used for epistemic purposes” (Contessa 2014: 134). As
an example, let’s consider several objects related to the representation of an organization.
The logo of the organization would be a denotation, all organization charts (previous and
current) would be epistemic representations and the current organization chart would be a
faithful epistemic representation. Denotation and epistemic representation are both neces-
sary but insufficient for obtaining a faithful epistemic representation. A faithful epistemic
representation is obtained when the users interpret the representation in terms of the sys-
tem it represents.

More specifically, in his defense of the interpretational account of epistemic representa-
tion, Contessa (2014) gives a central role to analytic interpretation. Following up on the
previous example, it is only when a user (e.g. a management practitioner) is interpreting
the meaning of the organizational chart that it becomes an epistemic representation. The
user, being familiar with interpreting other organizational charts, can interpret this chart
and thus infers that lines represent links between different organizational units. Accord-
ingly, Contessa proposed that the relation between epistemic representation and valid sur-
rogative reasoning is dependent on the interpretation made by the users.

Our analysis points to the fact that the prevalent type of approach to the representation
of the NE in management theory is deflationary. This approach to the knowledge on the
NE doesn’t allow scholars and practitioners to infer about the NE. Indeed, except for some
management theoretical perspectives (see Sect. 1), the NE has not been part of the repre-
sentational content of models and when it is, its reification is problematic.

How then can management scholars infer about the NE while looking at a representa-
tion of the NE in management theory? We argue that the adequate integration of knowl-
edge on the NE in management theory goes through a faithful epistemic representation of
organizations in the NE. We now propose a way forward for moving from a deflationary
approach to the possibilities of inferring from an epistemic representation.

A faithful epistemic representation implies a sufficient similarity between the represen-
tation and the system it is representing (ie morphism between the structures of the repre-
sentation and the system represented). Management theory faces here a major problem,
because a main source of modelling for the field is classic economic theory where natural
resources were initially decoupled from economical thoughts. “The natural resources are
infinite [...] they are not the object of economic science” (Say 1803). The models that
are implying that indefinite linear growth is possible are thus ontologically wrong because
they rely on the assumption that there is an indefinite supply of natural resources (Raworth
2017; Hickel 2019). Contrary to relying only on assumptions that stem from artificial con-
structs, the integration of knowledge on the NE would help to develop management theory
for the finite world which we live in. Furthermore this integration would help to include
some of the essential parameters of natural eco-systems (eg non-linearity, recursiveness,
wholeness) into the epistemic representation of organization in the NE and thus help man-
agement scholars and practitioners to perform new surrogative reasoning (Contessa 2007;
Swoyer 1991).

The level of necessary similarity is also defined by the purposes of the users (Contessa
2014; Frigg & Nguyen 2017; Giere 2010; Teller 2001). Not all representations need to be
completely faithful, but they need to be sufficiently faithful for the purposes of the users
(Contessa 2014). This condition explains why the lack of knowledge on the NE has not
been considered as a common issue for all management scholars yet (ie models focused on
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economic performance that had infinite natural resources as an underlying assumption have
not been dismissed). The issue of climate change presses management scholars to renew
their purposes and think beyond the assumption that economic performance is a sufficient
condition for organizational survival and success (Ansari et al. 2011). However the current
epistemic representation of a successful organization in management theory inhibits the
inferential ability of management scholars because of the absence of sound information on
the NE.

Discussion

Despite an ever-growing body of work on the natural environment (NE) in management
literature, the NE has been under-conceptualized in management theory. As a result, both
management scholars and practitioners are lacking elemental knowledge on the NE that
places limits on how they can face critical issues such as climate change. Furthermore
when the NE is referred to in management theory it is mostly done through distinctive the-
oretical perspectives, therefore limiting a common understanding of the NE. Unlike man-
agement scholars, scholars from other fields (mostly economics and biology) have worked
with an actionable concept of the NE, the ecosystems services (ES) concept. While the use
of this concept present both theoretical and practical advantages we have also described
some of its limitations. Leaning on the evolution of this concept and on insights from the
philosophy of science we have proposed a way forward for integrating knowledge on the
NE in management theory, in order to achieve a more faithful epistemic representation.

The case of the ES concept underlines the many problems that can unfold with inac-
curate epistemic representation and the interpretation of a concept by its users. Despite the
fact that the ES concept is an accepted epistemic representation of the relations between
the ecosystem functions and the economy, not all the users of the concept have been able
to perform surrogative inferences about these relations. This limitation stems from the fact
that some users don’t interpret the concept in terms of the natural and inseparable relations
between the ecosystem functions and the economy. They have instead adopted an inter-
pretation of the concept in other and often dichotomous terms (e.g., either economic or
non-economic).

In this article, we have described some risks related to the limited conceptualization
of the NE in management theory. Specifically, we have explained how the deflationary
approach to the NE in the epistemic representation of successful organizations limits the
inferential ability of management scholars and practitioners. For instance, the separation of
the social and ecological systems is a common assumption in management theories (Bansal
& Song 2017; Jennings & Zandbergen 1995). This separation implies an “impermeability”
between social entities and natural entities, which is conceptually useful for simplifying
a complex world and understanding some mechanisms. However, it does not allow man-
agement scholars and practitioners to perform surrogative inferences from the conceptual
model to the actual system of relationships that exist in reality, thereby considerably limit-
ing if not rendering impossible their ability to adequately address critical issues such as
climate change.

Management scholars from various perspectives have called for a renewal of the
research on organization and the NE (Ansari et al. 2011; Bansal & Gao 2006; Hoffman &
Jennings 2015). In this article we have argued that one way to do it is by developing a faith-
ful epistemic representation of the NE in management theory. Looking at the example of
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the ES concept at the intersection of economics and biology we have presented the advan-
tages and the limits of an actionable and interdisciplinary concept. Insights from the phi-
losophy of science gave us the means to sketch a way forward by considering not only the
deflationary account of representation but also the interpretational account of epistemic
representation.

Implications

The question of practical relevance is of high importance to management scholars (Kieser
et al. 2015). Our review of management theoretical perspectives on the NE has raised
concerns regarding the current and future relevance of our field in the face of the current
climate change emergency. In this article, we have proposed to rely on insights from the
philosophy of science to help conceptualize the NE. Knowledge on the NE should not be
reduced to a sub-field (sustainability). Rather, it should be systematically integrated into
all the models that are developed in management theory. This integration could have direct
and concrete implications for the various theoretical frameworks which are constitutive of
management theory. For instance it could advance the debate on the inclusion of the NE as
a stakeholder (Haigh & Griffiths 2009; Waddock 2011) and contribute to solving the prob-
lem of the framing of climate change (Campbell et al. 2019; Hoffman 2011).

Furthermore, it could also help managers come to terms with the urgency of adopting
economic models that are compatible with the limits of our biophysical environment (e.g.
the circular economy), in accordance with the propositions advanced in the recent special
issue on ecological management (Blok, 2021).

Finally, management practitioners will not only have more concrete tools at hand to help
them addressing the climate emergency, they will also be able to infer from the epistemic
representation and thus possibly develop creative solutions for the idiosyncratic context of
their organization.

Conclusion

On the one hand, management theory is primarily concerned with providing conceptual
order for managers that helps them deal with the complex, phenomenal world in which
their organizations are evolving (Suddaby 2014). On the other hand, the scope of climate
change goes beyond the organizational level that typically concerns management schol-
ars and practitioners. Why, then, should management theorists consider climate change?
Besides the obvious claim that no organization can thrive on a dying planet, addressing cli-
mate change in management theory may also serve the advancement of knowledge build-
ing more broadly. Indeed, in this article we have highlighted how several deficiencies in the
conceptualization of the natural environment (NE) in management theory have hindered
the development of actionable theoretical concepts and precluded crucial interdisciplinary
collaboration and dialogue on the topic of climate change. Looking at how other fields
have integrated and developed knowledge on the NE helped us to envision a way forward
for management scholars and practitioners. Relying on tools from the philosophy of sci-
ence we have highlighted several conditions for improving the representation of the NE in
management theory.

We reiterate the claims from various organizations and management scholars that only
relying on the environmental management perspective is an inadequate response in the face
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of the impending climate change catastrophe. We need to engage urgently with a broader
conception of the NE; otherwise we run the risk of becoming irrelevant or playing second
fiddle to other disciplines in this increasingly critical realm.

We believe that in order to be able to tackle the numerous challenges associated with
climate change, management scholars and practitioners will need actionable theoretical
concepts that integrate accurate knowledge on the NE. We thus proposed that a faithful
epistemic representation of the NE be developed in order to allow both scholars and practi-
tioners alike to perform new surrogative reasoning.
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