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ABSTRACT. Here, we explore the interdisciplinary merits of the ecosystem services concept by recruiting the notion of economics
imperialism. We identify four different ways in which interdisciplinary concepts can fail as interdisciplinary concepts, three of which
are associated with imperialism. First, interdisciplinary concepts can fail to be integrative, typically by being overtly flexible or vague.
The remaining three ways, which typically mark imperialist infringements, are: failure to achieve ontological unification, failure to
maintain or accommodate a plurality of accounts when it is suitable, and the obfuscation of social or ethical values. We analyze some
of the critiques that have been raised with respect to the ecosystem services concept as a case of economics imperialism. We conclude
by discussing the scope and limits of the concept more broadly and what those mean for an interdisciplinary ecosystem services science
going forward.
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INTRODUCTION
Since the 1990s, the notion of ecosystem services (ES) has come
to inhabit a central position in scientific and policy discussions
about how to understand human–nature relationships. The ES
framework promises to harness knowledge from both natural and
social sciences, in particular, ecology and economics, to aid
decision makers who are seeking to balance development and
conservation aims (Burkhard et al. 2010, Braat and De Groot
2012). However, the concept is controversial, and its
implementation has been marred by methodological problems.
For example, the role that economics is, and should be, playing is
a persistent point of contention, with conventional economic
approaches having been criticized for being at odds with the many
different ways in which ecologists understand complex ecosystems
(Norgaard 2010). Some people have even questioned the use of
monetary valuation altogether (e.g., Lele et al. 2013). Thus, there
appear to be issues with respect to how the ES framework
organizes the inter- and transdisciplinary work on ecosystem
valuation.  

Here, we investigate the interdisciplinary role and credentials of
the ES concept, with a particular eye toward how the role of
economics is perceived by critics of current uses of the concept.
We draw on recent literature on interdisciplinarity and scientific
imperialism to outline four ways in which interdisciplinarity tends
to, or can, fail. We argue that all four ways appear to be represented
in the critique of ES. Finally, we attempt to tease out some
normative conclusions from this argument: What can be done,
and how should the concept be saved?  

Although a case could be made that ecology and economics, in
one way or another, have been the most important disciplines so
far (Braat and de Groot 2012, Chaudary et al. 2015), many of the
issues that have been raised with respect to the ES framework
implicate the broader social sciences.[1] In what follows, we will
examine the relationship between economics and ecology, how it
is structured by the ES framework, and how this structure relates
to social sciences more broadly.  

We first need to make some general remarks about, and indicate
some caveats to, our approach. Our aim here is to analyze the
scientific discussion about ES as an instance of economic

imperialism. Economic imperialism, at a first approximation,
involves some form of unjustified influence of the discipline of
economics on other disciplines. This contribution will be
primarily qualitative; we have performed no rigorous quantitative
analysis of the literature. Instead of assessing the magnitude of
the influence of economics, we engage in the more limited task of
mapping out the existence of different forms of imperialist
influences. Moreover, the study is carried out in a broadly
empirically informed philosophical tradition and is not a
systematic review of papers. The aim, rather, is to provide a basis
for a discussion about the scope and limits of the ES concept, in
principle, and the way in which the concept promotes or
constrains interdisciplinary interactions.

ECOSYSTEM SERVICES BETWEEN ECOLOGY AND
ECONOMICS
The ideas underpinning the ES concept can be traced back as far
as one likes to go. Mooney and Erlich (1997) begin with George
Perkins Marsh’s 1864 book Man and Nature. Other authors have
looked to antiquity (Daily 1997, Fisher et al. 2009). The ES term
is more recent than both of these examples, and the discussion
began to take a form recognizable for a modern reader sometime
in the late 1970s and early 1980s (Lele et al. 2013). Early
contributions tended to focus on how certain life-preserving
services that ecosystems provide cannot be substituted (e.g., Erlich
and Erlich 1981, Erlich and Mooney 1983). Soon, however, the
notion was expanded to embrace more or less all indirect benefits
that functioning ecosystems may afford such as soil conservation,
water purification, etc. (e.g., Westman 1977).  

During the 1990s, (ecological) economics approaches to ES
became more prominent, and valuation became a central aim. As
Norgaard (2010:1219) notes, the work was guided by the belief
that the best way to get through to decision makers and
communicate the urgency and importance of ecosystem
degradation was to frame matters in strict economic terms,
“however revolting for those who intrinsically value nature.”
Daily’s (1997) Nature’s Services, and the widely influential and
controversial publication by Costanza et al. (1997) that provided
an approximation of the dollar value of the ecosphere in its
entirety, were pivotal in this development.  
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For an array of reasons (see Norgaard 2010), the metaphor
solidified and became the locus for considerable work valuating
the benefits provided by ecosystems to aid decision making
directly. The Millennium Ecosystem Assessment crafted and
popularized a specific ES framework, and a definition was
proposed that has since gained considerable traction; in the
report, ES are understood as “the functions and products of
ecosystems that benefit humans, or yield welfare to society”
(Millennium Ecosystem Assessment 2005).  

Since then, the ES concept and related scientific efforts have
diversified to include a broad array of social sciences (Braat 2018),
and the science-policy interface has shifted the focus away from
monetary valuation to make room for “plural values” (Díaz et al.
2015, 2018). However, it is unclear to what extent this apparent
shift involves a substantive change in perspective and a departure
from a conventional economics framework, and the challenges
associated with such a framework.

INTERDISCIPLINARITY AND SCIENTIFIC
IMPERIALISM
The field, roughly delimited by what now might be called ES
science, is broadly perceived to be interdisciplinary. McDonough
et al. (2017:83) express a common sentiment when they claim,
“The fundamental thought behind ES is that the topic inherently
combines the natural and social science.” The concept of ES is
interdisciplinary, connecting issues pertaining to human needs,
wants, rights, and preferences to functioning and dynamics of
ecosystems. Indeed, the interdisciplinary credentials of this
notion have been the subject of previous discussions (Norton and
Noonan 2007, Reyers et al. 2010, Lele et al. 2013).  

We shall approach this issue deploying the idea of scientific
imperialism. At a first approximation, scientific imperialism, as
we employ the concept here, concerns transgressions between
disciplines, particularly transgressions that are perceived to be
epistemically or scientifically detrimental. There is some debate
about whether the concept should be understood in normative
terms (as something bad) or if  a normatively neutral version of
the concept is more appropriate. Most philosophers have opted
for the latter (e.g., Mäki 2009, Rolin 2015, Fumagalli 2018);
nonetheless, the discussion of imperialism squarely concerns the
limits and risks of interdisciplinarity. We will return to this idea
later.  

A discipline is a complex entity in the sense that disciplines have
many different components or dimensions. For example, Bechtel
(1986) notes that disciplines can be associated with some social
and institutional structure, a history, a domain of inquiry, and a
set of cognitive tools and activities. Kuhn (1970:182ff) modeled
disciplines on what he calls disciplinary matrices that he thought
of as having a certain number of members, a set of paradigmatic
problems and solutions (exemplars), values, models, and symbolic
generalizations. For the present purposes, we focus on what
Bechtel (1986) calls the cognitive tools. These tools include the
theories, methods, models, and concepts of a discipline.  

Broadly speaking, interdisciplinarity can involve any interaction
among two or more disciplines along any number of different
dimensions. Here, however, we focus on interactions that pertain
to the aforementioned cognitive tools. Interdisciplinarity is widely
associated with integration (O’Rourke et al. 2016) and has often

been differentiated from “lower forms” of cross-disciplinary
interaction such as multidisciplinarity on this basis (e.g., Apostel
et al. 1972, Klein 1990, 2012, Bammer 2013). Integration is a
concept that is difficult to analyze and has been used in more than
one sense in the literature (O’Rourke et al. 2016). Integration is
not one thing but many. It is common to distinguish between
reductive integration, in which one theory is subsumed under
another through a reductive relationship, and connective
integration, which relates theories or bodies of knowledge to one
another nonreductively (Cat 2017).  

One way of thinking of integration in more concrete terms is in
the form of interfield theories (Darden and Maull 1977, Maull
1977, Darden 1991), which are theories that connect the
ontologies of two scientific fields in some way. An illustrative
example is the formulation of the Boveri-Sutton chromosome
theory of Mendelian heredity formulated in 1903 and 1904 by
Theodore Boveri and Walter Sutton, which connected the field
of classical or Mendelian genetics with cytology (Darden and
Maull 1977, Maull 1977, Darden 1991). The theory stated that
the gene, what geneticists at the time called the factor, was located
in or on the “darkly staining bodies” that cytologists had been
observing within cells (Darden 1991). This interfield theory
turned out to be enormously productive in the exchange between
cytology and genetics. The theory answered an important
question within Mendelian genetics by providing the location of
an entity that was stipulated to exist within the field. The theory
also generated new predictions and problems that could be further
pursued within the respective fields. For instance, the fact that
genes have specific locations relative to one another meant that
assortment is not perfectly random, i.e., genes closer to one
another are more likely to be inherited together. This concept
explained small statistical deviations with respect to certain pairs
of traits. For our purposes, interfield theories organize the
division of labor between disciplines and allow for what has been
called problem feeding, i.e., the exchange of problems between
disciplines and fields (Thorén and Persson 2013, Thorén 2015).  

Finally, it should be noted that many people who have taken an
interest in interdisciplinary concepts have emphasized, in one way
or another, the flexibility of these concepts. Maull (1977) proposes
that scientific fields can be connected by sharing terms that are
continually revised by all participants, and where members of
different disciplines may, at least initially, hold different versions
of the concept (Thorén and Persson 2013). The influential idea
of boundary objects (Star and Griesemer 1989:393) also relies on
objects (or concepts) that are flexible enough to fit the different
needs of collaborators while being rigid enough “to maintain [...]
identity across sites.” In other words, integration does not
necessarily preclude differences among the involved disciplines,
even with respect to the interpretation of shared concepts. The
precise degree of flexibility and rigidity that concepts need to have
to serve their purpose presumably can vary from one context to
another.

Scientific imperialism and interdisciplinary failures
One way in which attempts at interdisciplinarity can fail is by
never achieving integration. This can happen in more than one
way, depending on one’s idea of integration, and a failure to
achieve integration need not be a scientific failure (e.g., if
integration is not suitable for the context). Thus, one problem is
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in failing to achieve integration where integration is suitable,
whereas another is in forcing integration where integration is not
suitable (Persson et al. 2018). The latter problem conforms readily
to scientific imperialism. However, scientific imperialism occurs
in several forms, and there are many relevant aspects to it, both
epistemological and moral.  

Disciplines are typically construed as multidimensional entities
with many components; theories, methods, models, and concepts
are important, but so are social and institutional factors, values,
practices, and preferences (Bechtel 1986). Scientific imperialism
can operate on any number of these dimensions, yielding different
forms of imperialism. Mäki (2009, 2013) differentiates between
three basic forms of imperialism: that of scope, style, and
standing. Imperialism of scope is explanatory and involves
attempts to explain facts belonging to the domain of one
discipline by deploying the explanatory resources of another.
Imperialism of style concerns the “styles and strategies of
research,” and imperialism of standing pertains to “academic and
non-academic prestige, power, and resources” (Mäki 2013:334).
Although analytically distinguishable, the three forms often occur
in concert.  

Mäki (2013), who adopts a normatively neutral conception of
imperialism in which its epistemological and moral justifications
depend on particular aspects of the situation, suggests four
constraints on imperialism. These constraints are: an ontological
constraint requiring unification to be ontological rather than
derivational, an epistemological constraint requiring of the
imperializer to consider carefully and make explicit the
uncertainties associated with boundary transgressing science, an
axiological constraint calling on observance to social and ethical
values more broadly, and finally, an institutional constraint such
that scientists must “proceed under the guidance of the rules and
regulations of appropriately virtuous scientific practice” (Mäki
2013:337). We highlight issues pertaining mainly to the first three
of Mäki’s constraints.  

First, many philosophers that have taken an interest in scientific
imperialism have identified the phenomenon with some form of
unification (Mäki 2009, 2013). In this account, the imperialist is
subsuming facts belonging to the domain of different disciplines
under a single explanatory framework. Controversial examples
include explaining social and behavioral facts by using
evolutionary theory (see Dupré 1996, 2001). Such infringements
typically rely on the assumption that phenomena belonging to
these different domains are, in some respect, similar or even of
the same sort. Mäki’s (2013) aforementioned ontological
constraint requires that this kind of infringement be carried out
on the basis of real similarities. “The pursuit of unification in its
ontological mode is a legitimate process of discovery of the extent
to which there is unity in the world itself: the extent to which parts
of the world are made of similar components, governed by similar
laws, or generated by similar causal mechanisms, and so on,”
(Mäki 2013:336). Derivational unification, which Mäki considers
to be too weak a basis for imperialist infringements, constitutes
the “deriving of large classes of explanandum sentences from a
parsimonious set of theoretical sentences or inferential patterns”
(Mäki 2009:13).[2] The problem with imperialism in this case is
the lack of an ontological basis upon which attempts at
unification should be based.  

Another aspect of imperialism relates to pluralism rather than
unification. Imperialism is wrong because it involves the
unwarranted or premature exclusion of alternatives. John Dupré
(1996:377) writes:  

However, typically imperialists do not merely establish
embassies in foreign countries and offer advice to
indigenous populations. And similarly, economic
imperialists do not merely export a few tentative
hypotheses into the field they invade, but introduce an
entire methodology and one, I suggest, that is in many
cases almost entirely inappropriate. 

Midgley (1984:159) made comments along these lines in her
critique of sociobiology, making note of the “somewhat wild
offers made [by sociobiologists] to take over the social sciences.”
The problem is not necessarily that the propositions offered are
entirely misguided; the main issue is that they suppress viable
alternatives for one reason or another. Mäki incorporates this
idea in his epistemological constraint (2013), but whereas Mäki’s
motivations are epistemological and rely on uncertainty, Dupré
(1996) is more appropriately understood to defend a more radical
form of pluralism.  

There are two points to be made. First, although unification and
pluralism appear to point in different directions, there need be no
conflict between achieving ontological unification and avoiding
the suppression of viable alternatives. Important similarities
between domains can be discovered without necessarily
displacing complementary explanations. Second, unification and
pluralism need not be understood as universal aims. Indeed, many
pluralists have argued that the question is contingent on the
particular situation (Kellert et al. 2006).  

Another concern that often has been raised with respect to
presumptive instances of scientific imperialism in general, and
economics imperialism in particular, involves social or ethical
values. In her critique of sociobiology, Midgley (1984:107) not
only raises the issue of epistemological pluralism, but also points
out how sociobiological theorizing tends to “devalue the valuable
and conceal the important” in a much broader sense. Clarke and
Walsh (2009) have something similar in mind when they write,
“Scientific imperialism causes us to fail to appreciate the
irreducibly pluralistic nature of human values,” (Clark and Walsh
2009:203). Mäki (2013) captures these concerns in his axiological
constraint.  

Here, the target of the imperialist infringement is not only another
discipline. The values at stake are typically thought to be grounded
in broader social or ethical values. The sociobiologist, in
proposing evolutionary explanations of, e.g., rape, appears to be
taking an abhorrent social phenomenon and stripping it of its
moral and ethical dimension. This is problematic, both from a
societal perspective (rape is a social problem) and from a
sociological perspective, because it is precisely the moral and
ethical dimensions of this phenomenon that makes it important.  

In summary, we have highlighted three aspects of imperialism:
the failure to achieve unification (or integration), the failure to
observe epistemological pluralism (when pluralism is
appropriate), and the failure to account adequately for the
appropriate values. These are not mutually exclusive failings.
Often, aspects of each are present simultaneously in cases of
imperialism.
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ECOSYSTEM SERVICES AS AN INTERDISCIPLINARY
CONCEPT
We now return to the ES concept and its interdisciplinary
credentials. We first note an important initial observation:
ontological and axiological concerns that have been kept
analytically separate thus far tend to collapse in the discussion
about ES. The reason is because values play such a prominent role
in the discussion because valuation is a central aim for ES science.
Thus, some of the central ontological issues revolve precisely
around the ontology of the values involved.

Integration and unification
We begin by examining how integrative the ES concept is
perceived to be. It is important to note that ideas diverge regarding
to what extent ES should be a concept that fosters
interdisciplinary relations explicitly. To recap briefly, we are
looking for two different concerns. One concern is that integration
never occurs in the first place, perhaps because the boundary
concept is not rigid enough. The second concern, which we have
associated with imperialism, is that the connection implied by the
concept is not sufficiently substantial.  

We start with the first charge that integration never occurs. There
are some indications that the ES field is too disaggregated. Abson
et al. (2014) found a small proportion of the ES publications to
be interdisciplinary, with the majority within either ecology or
economics. They note, “Different ecosystem services research foci
have not yet been integrated into a shared understanding or
operationalization of the concept,” (Abson et al. 2014:35).
Different research clusters remain detached from one another. On
the other hand, they argue, the clusters that have abandoned
traditional disciplinary confinements and assumed a more
interdisciplinary problem-oriented and systems-based approach
have been more successful.  

Looking at publications quantitatively, however, the picture is
mixed. Chaudhary et al. (2015) trace the development of ES
across academic disciplines and find that the most cited papers
were from the interdisciplinary field of ecological economics,
closely followed by ecology or biodiversity. McDonough et al.’s
(2017) systematic literature review covering publications from
2005 and 2016 shows that environmental sciences (34%) and
agricultural and biological sciences (27%) account for a majority
of publications. Social sciences (10%), and in particular
economics (3%), publications composed a small part of the ES
literature (McDounough et al. 2017). McDounough et al. (2017)
acknowledge that the categorization by subject is, by definition,
not capable of accounting for actual interdisciplinary ES
publications. Although interesting, studies such as the
aforementioned, on their own, do not give an indication of the
influence of economics on ES discussions in disciplines that are
not economics, but rather show that the ES concept has received
comparatively little interest in economics.  

At the level of individual studies, it is clear that using ES on its
own requires only minimal integration. McDonough et al. (2017)
note how studies in individual research disciplines reframe ES
definitions and terminology to fit within the respective disciplines
in such a way as to complicate the advancement and transfer of
knowledge between disciplines. The flexibility of the concept thus
allows disciplines to employ the ES terminology and methodology
but operate within their own disciplinary framework. It is clear

that a commitment to ES does not necessitate any deeper form
of interdisciplinarity. For example, Baumgardner et al. (2012)
studied the role of a peri-urban forest on air quality improvement
in the Mexico City megalopolis, and no attempt at valuation was
made. Similarly, Donovan and Butry (2011) estimated the effect
of urban trees on the rental price of single-family homes in
Portland, Oregon, USA, using the valuation method of hedonic
pricing whereby the only ecological component of the study was
the proximity of trees to rental homes. The theoretical
foundation of ES thus seems to offer a lot of room within which
studies can be characterized as ES research without integrating
ecology or economics and without being interdisciplinary in
general. The question is: Is there too much room?  

Some seem to suggest that the answer to this question is “yes.”
“Vagueness” is a common critique of the ES concept in general
(see Schröter et al. 2014), along with complaints that central
concepts are ambiguously defined and systems of categorization
and classification remain somewhat inconsistent (Nahlik et al.
2012). However, the vagueness (or flexibility) of the concept is
often also put forward as a strength. It has been suggested that
definitions have been left intentionally vague, as was the case
with the Millennium Ecosystem Assessment (2005), to spur
creativity. Continuous improvement and revision, it is pointed
out, is a characteristic of the developmental phase of the new
field (Schröter et al. 2014). A flexible concept is more inclusive
and better suited for transdisciplinary contexts (Schröter et al.
2014).  

However, interpretative flexibility is not sufficient for something
to be a boundary object. Boundary objects also need a “material/
organizational structure” that can meet the information needs
of participants (Star 2010:602). McDonough et al. (2017) found
that definitions, classification systems, and fundamental
concepts are repeatedly reevaluated and revised in ways that
create confusing research environments and impede
implementation of the ES framework into concrete policy and
management. This can be taken to suggest that the ES concept
is in want as a boundary object.  

A case could be made that, despite considerable efforts to make
the ES concept clearer, ambiguities remain. The influential ES
cascade is a conceptual model of the relationship through a
number of intermediary steps between ecological structures and
human values (Fig. 1; Haines-Young and Potschin 2010).
Although an explicitly stated motivation for developing the
model in the first place was to reduce the ambiguity of central
terms (Potschin-Young et al. 2018), the model introduces many
further difficulties. Costanza et al. (2017:5), for instance, suggest
that the model is “at the same time an oversimplification of a
complex reality and an unnecessary complication of what is
essentially a very straightforward definition.” For example, the
cascade relies on a range of further concepts, i.e., structures,
functions, services, benefits, values, capabilities, capacities, and
processes, all of which are often surprisingly difficult to
distinguish from one another (e.g., Potschin-Young et al. 2018).  

The idea of functions in the ES cascade has been identified as
especially problematic. The concept of function is often
understood to have a direction, i.e., a function is a function for
something, and thus has sometimes been conflated with services:
ecosystem functions directed at humans. At other times, function
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Fig. 1. The ecosystem services cascade. Adapted from Haines-Young and Potschin (2010).

has been thought of as synonymous with ecosystem processes
(Millennium Ecosystem Assessment 2005; see Jax [2016:42] for
different uses of the concept in ecology). The ambivalence of these
categories lead to problems when one attempts to value separate
services economically. Lele et al. (2013:347) exemplify:  

There is a persistent tendency in the ES literature to treat
processes internal to ecosystems synonymously with
ecosystem ‘functions’ and ecosystem ‘services’. This is
clearly problematic, because it leads to either double
counting or the counting of and comparison between
variables at different levels. For instance, nutrient cycling
is not a service; it is only a process that contributes to
(say) timber production service. Valuing nutrient cycling
in addition to timber would then lead to double counting
(as in Maass et al. 2005). Similarly, pollination of forest
plants, including that of economically useful plants, is a
process that goes on within the forest ecosystem, but once
the useful products have been valued, one should not value
the pollination again. 

The point that Lele et al. (2013) make suggests that the ES concept
does not do a good job of organizing the boundaries between
involved disciplines. It gives no framework for how to connect
ecological complexity and dynamics with human wants and needs.
Another way to phrase this is that, as an interfield theory, it can
be considered underdeveloped.  

One problem that has been raised is that the ES cascade draws
attention to subsequent steps in the cascade at the expense of
fundamental ecological understanding. Much effort in ES
research is focused on classifying services and understanding
service dynamics in terms of trade-offs, synergies, and bundling
(Bennett and Chaplin-Kramer 2016). However, services parse

ecosystems according to the needs and wants of humans and are
not always dynamically active components of ecosystems
(although human actions clearly influence ecosystems), and are
certainly not the only components. Jacobs et al. (2013) point out
how results from modeling and mapping services are often
presented clearly and explicitly, overlooking the underlying
uncertainty of inherently complex ecosystem dynamics. La Notte
et al. (2017) are explicit in highlighting how challenges arise when
applying the cascade framework in practice because flows and
assets (i.e., stocks) do not account for the complexity of ecological
interactions in a systems ecology perspective. A very general way
of analyzing these concerns is that the ES concept, as well as the
ES cascade, does not provide a good interfield theory in the sense
that it fails to relate stably the ontologies of social science
disciplines and ecology. It is difficult to get the boundaries right,
in part, perhaps, because of the interactions and interconnections
being fickle, messy, and prone to change. Confusion with regard
to concepts such as function and service can be taken as testament
to this idea.  

There are traces of additional ontologically based arguments
against ES and the use of conventional economics in ecosystem
valuation. Norton (2011) identifies two problems that he sees as
central. The first problem he calls the reversibility and
substitutability problem, and the second he calls the accounting
problem. Both issues have “ontological” components.
Concerning reversibility and substitution, Norton (2011:63)
writes:  

Economists, who engage in analysis of valuation for
goods and services ‘at the margin’, focus on overall
welfare, manifest as the average ability of consumers to
pay for goods and services they desire. Ecologists,
however, are suspicious of marginal analysis of goods
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derived from nature, because they believe ecological
systems are complex systems that contain many
thresholds and multiple ‘regimes of functioning’. 

In short, a marginalist economic perspective is problematic to
ecologists because it implies that particular services are
substitutable with other goods that carry the same value, and that
all processes are, in principle, reversible. This misconstrues how
ecosystems function, where many important process are, in
practice or principle, irreversible, and discontinuity and the
presence of dynamical tipping points are perhaps the most salient
feature from a human perspective.  

The accounting problem concerns the ontology of the values
involved. Ecologists and economists deeply disagree not only on
“how much value various objects have; they also disagree about
what things have value and in what terms those values are to be
measured or counted,” (Norton 2011:364). We have reasons to
return to values more explicitly later, but for now, it is interesting
to note that Norton (2011) phrases these differences as explicitly
ontological in nature and deploys territorial metaphors that lends
themselves well to the terminology of imperialism.  

These practical problems pale by comparison with the very great
issues associated with what could be referred to as the
“ontological” problems that afflict the discourse about
environmental values and valuation. Different disciplines develop
independent theoretical and conceptual frameworks to explain
their respective areas of study, but in the area of environmental
valuation, the turf wars and incommensurabilities across
disciplinary and theoretical lines have settled into trench warfare,
with economists and philosophers as the main antagonists, and
with ecologists standing by with crucial insights, but reluctant to
enter the values fray for fear of losing their status as “objective,
value-neutral, scientists” (Norton 2011:366).  

In Norton’s (2011) interpretation, the main battle lines are
between ecologists and ecological economists on the one side, and
conventional marginalist economists on the other. It is quite
apparent that ontological concerns, not least ontological concerns
with respect to values, have been important among those hesitant
about the integrative potential of the ES framework.

Pluralism
A pervasive critique of the ES framework speaks to the idea that
the concept has indeed been overrun by overtly economistic
methods and metaphors to the detriment of a broader, more
complete understanding of the dynamics of ecosystems. This line
of critique is clearly pluralist in nature.  

Ecologists understand the complexity of nature using
many different frameworks, each of which helps to
understand different aspects of natural systems. By
focusing on the stock-flow framework, the valuation of
ecosystem services and implementation of payments for
ES and related projects will have unintended
consequences that could have been better foreseen and
avoided or adapted by using additional patterns of
thinking. The ecosystem service metaphor now blinds us
to the complexity of natural systems, the ecological
knowledge available to work with that complexity, and
the amount of effort, or transactions costs, necessary to
engage seriously and effectively with ecosystem
management. (Norgaard 2010:1219). 

Norgaard (2010) is indicating that the (conventional) economic
framing that the ES concept has come to involve is too narrow
from an ecological perspective. The ES framework is suppressing
the pluralism within the discipline of ecology, a pluralism that is
necessary to adequately describe complex systems such as
ecosystems.  

Norton and Noonan (2007:665) make a similar point but take an
interdisciplinary perspective, drawing attention to how
conventional economic methodology overrides other social
sciences in the ES domain:  

What worries us is that the current enthusiasm for
ecosystem service methods (used in tandem with
contingent valuation methods) has locked the rhetoric of
environmental evaluation in a very monistic, utilitarian,
and economic vernacular that leaves little or no room for
other social scientific methods, or for appeal to
philosophical reasons or theological ideals. 

For Norton and Noonan (2007), the very adoption of an
“economic vernacular” and metaphors are problematic and, in
essence, involve a commitment to a certain set of values that are
themselves questionable, not only from a scientific perspective, but
also from social and ethical perspectives. Silvertown (2015)
similarly suggests that the concept has been oversold and that the
focus on monetization is preventing adherents of ES from
recognizing alternative approaches. Spangenberg and Settele
(2010) note that economic valuation of ES is based on an ideal of
a pursuit of objectivity as an optimal basis for decision making,
regardless of the assumptions and epistemological constraints of
the valuation methods, which leads to divergent results depending
on the choice of application.  

Another interesting observation is that certain ways of construing
ES, such as the ES cascade, tend to exert excessive influence on
subsequent research, overlooking the plurality of methodologies
and perspectives that potentially could inform proceedings.
Following the Millennium Ecosystem Assessment in 2005, the
main research needs for understanding ES were defined by
Carpenter et al. (2006). These needs included the lack of a robust
ecological theory linking ecological diversity to ecosystem
dynamics and ES, as well as poor or nonexistent indicators and
data for many services. Bennett and Chaplin-Kramer (2016) argue
that regardless of the boom of ES literature, an understanding of
the ecological foundation of ES is still incomplete. Naeem et al.
(2015) similarly suggest that the natural scientific basis to the ES
approach remains underdeveloped in spite of the intended focus
on ecosystem functions. For example, the question remains
unanswered of how spatial heterogeneity (uneven distribution of
species within one area) affects ecosystem function and the
provision of ES (Bennett and Chaplin-Kramer 2016). Even though
ecosystem ecologists have provided evidence of ecosystem-level
nonlinearities, feedbacks, and thresholds in ecological systems that
affect ES provision, most ES science is still based on the assumption
of linearity according to the ecosystem cascade (Bennett and
Chaplin-Kramer 2016). The lack of understanding about the
underlying nonlinear ecology has not stopped the rapidly growing
field of ES, but has instead lead to cherry-picking ES research that
is based on data availability and ease of quantification
(McDonough et al. 2017). The enemy of the pluralist, in this case,
is methodological convenience.  
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Perhaps the lack of plurality in the field of ES is similar to what
Norgaard (1989) noted about ecological economics in the late
1980s. A lack of methodological pluralism resulted in analysts
repeatedly ignoring how the frameworks that were being relied on
precluded the pursuit of certain venues of research.

Value suppression
Values and valuation are central concerns in ES science and are
points of intense and persistent conflict. Above, we have framed
the conflict mainly in ontological terms; i.e., there are not only
issues associated with connecting economic (and social science)
ontologies with ecology but also deep disagreements about values,
what they are, and how they are to be understood and construed.
Here, the transdisciplinary nature of ES science means that it is
not merely about scientific representations, but ultimately about
accounting for social and ethical values more broadly in both
science and policy. The two issues collapse, as it were. The charge
of (economics) imperialism, here, is then that the influence of
economics on the ES discussion essentially appropriates a problem
that is social and casts it in narrow economic terms. In short, this
line of critique concerns how the influence of either conventional
economics or, more broadly, economics in general (e.g., Lele et al.
2013) misrepresents how nature is or should be valued. The fears
include how economics encompasses certain types of values, how
economic influence leads to value monism despite a broadening
of disciplinary engagement, and how ES assessments are incapable
of capturing a diversity of ecosystem values.  

The axiology of what constitutes ES value in valuation has
generally been influenced by economic conceptions of value.
Goméz-Baggethun et al. (2010) show how the historical
development from an economic theory of value building on use
value to the current theory of value building on exchange value is
crucial for how what types of properties of ecosystems are
determined to be included in monetary valuation. An exchange
theory of value measures value by determining the ratio in which
goods are exchanged based on subjective preferences for those
goods. Applying this theory of value to ecosystems, the value of
an ecosystem is seen as originating in individuals minds and not
in the structures and properties of the ecosystems themselves, i.e.,
a subjective theory of value. Spangenberg and Settele (2016) point
out that because exchange value is measured as marginal utility,
by definition it is not possible to value the utility provided from a
stock of goods, i.e., a whole ecosystem, but only the flows of goods
from that ecosystem. The closest economics can get within its
disciplinary boundaries to measuring the value of ecosystems is,
as Spangenberg and Settele (2016:103) put it, “in calculating a
subjective, instrumental, utilitarian exchange value for something
which most probably is unique, representing an inherent value (and
sometimes, in addition, an intrinsic value) no market price can
buy.” Neoclassical economics is also not able to deal with value
incommensurability and lexicographic preferences, which are often
associated with environmental values (Spash 2000).[3]  

The idea of subjective value is an important foundation for
ecosystem services valuation more broadly, and does not only apply
to the narrow orthodox neoclassical economic assumptions of
monetary valuation, but also to nonmonetary valuation. From an
axiological perspective, subjective values make up only a small part
of the values (next to ideal and real or objective values) that can
be considered relevant with respect to ES, and within that sphere,

only a subset (the instrumental values) can be encompassed by
monetary valuation (Spangenberg and Settele 2016).  

This underlying axiology of ES also feeds into the philosophical
problems associated with the ES concept that have to do with the
intersection of economics and ethics. Environmental ethicists, at
least since the 1970s (see Brennan and Lo 2016), have often
subscribed to metaethical objectivism, arguing that nature is
intrinsically valuable in the specific sense that it is valuable
independently of a valuer (O’Neill 1992, O’Neill et al. 2008). In
this approach, the ES concept appears to be problematic because
it fundamentally construes values as subjective, i.e., dependent on
some valuing subject (humans).[4] Intrinsic values as objective
values cannot be assessed through consulting value judgements
of relevant subjects. Nor can they, as it were, be obtained by
examining the properties of ecosystems. This particular construal
of intrinsic values is not uncontroversial; it has been the subject
of much debate in conservation biology (Noss 2007, Justus et al.
2009, White 2013) but nonetheless serves to illustrate some of the
difficulties involved in the ES project if  the ethical basis is to be
taken seriously. Thus, there are issues both with value monism,
the charge being that not every relevant value can be fitted within
an ES framework, and with the inherent anthropocentrism that
follows from relying so heavily on the service metaphor.  

Hejnowicz and Rudd (2017) bring up relevant points of criticism
of ES valuation that fit well with imperialism as value suppression.
Intrinsic values cannot be encompassed by the ES values
framework if  they are seen as objective values, and nor can ideal
values such as equality or justice (Spangenberg and Settele 2016).
It has been demonstrated that spiritual and aesthetic values, which
can be considered ideal values, have fundamentally different
axiological constructions than what can be incorporated into the
consequentialist ES framework (Cooper et al. 2016, Stålhammar
and Pedersen 2017). Previously, cultural ecosystem services have
been acknowledged as partly inappropriate for monetary
valuation assessments because of their place-based and
incommensurate character (Chan et al. 2012). Instead, social and
cultural values are increasingly incorporated by nonmonetary
valuation, which is a growing field that draws on diverse social
sciences disciplines and includes so-called deliberate valuation
and interpretivist approaches (Kelemen et al. 2016, Kenter 2016).
As noted by Raymond et al. (2014), some of these methods are
similar to the neoclassical monetary valuation approach because
they assume that individual values can be quantified and
aggregated.  

As it currently stands, the broader debate on the value of nature
is burdened by a range of different ways of categorizing and
theorizing about value that are difficult to disentangle from one
another (Hejnowicz and Rudd 2017). A range of disciplines, from
ecological economics and ethics to conservation biology and
social psychology, all have contributions to make here, but each
operate with different categories and value concepts.  

It is notable that the ES community has been moved by some of
the criticisms. In the launch of its new conceptual framework, the
Intergovernmental Platform on Biodiversity and Ecosystem
Services (IPBES) has shifted the focus from services to “nature’s
contribution to people” and from values to “nature’s gifts.” These
changes are hoped to connect better to other (non-Western)
knowledge and value systems (Díaz et al. 2015, 2018, Pascual et
al. 2017, Tengö et al. 2017).  
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In spite of these efforts, there are questions as to what a framework
can accomplish with regard to accurately integrating diverse
worldviews and nonoverlapping and incommensurable values of
nature. The fear is that the ES paradigm is not endlessly
expandable and the difficulties with which it is confronted are not
methodological, but fundamental. James (2015:347), discussing
to what extent the humanities and social sciences can be
incorporated in the ES framework, explicitly exemplifies this
view:  

The ecosystem services framework is therefore totalizing.
All manner of different approaches to the cultural value
of places, from phenomenology to textual analysis, find
themselves reinterpreted in terms of service-provision.
And all manner of places get framed as service providers.
Beautiful places become suppliers of aesthetic services,
sacred places providers of spiritual services. If a place is
part of who we are, then that, too, is conceived of as a
cultural service which it supplies. 

There are also other ways in which values, broadly construed,
come into play in thinking about human–nature relationships.
Norton (2011) has pointed to the way in which the metaphors
and analogies used in grappling with the relationship between
humans and the natural environment are both informed by and,
to some extent, perpetuate certain values, and that we therefore
should not make these choices lightly. The argument is informed
by recent developments in the philosophy of science (e.g.,
Cartwright 1999, Longino 1996, Dupré 2001, Mitchell 2002, 2008;
see also Kellert et al. 2006 for a helpful overview). The idea is that
the models, metaphors, and analogies we use to construe reality
are inherently partial; this is what makes them at all useful
(Mitchell 2008). A map as rich in detail as the landscape it depicts
is useless as a map. This partiality of representations means that
choices have to be made; certain features are emphasized at the
expense of others. What makes a specific representation good or
bad depends not merely on, say, structural similarities between
model and target system, but also on what the purpose of that
representation is, and what is considered to be important about
the situation more broadly. Often, epistemic values will fail to
inform the inquirer to a sufficient degree. Other values come into
play, e.g., social and ethical values, as well as pragmatic
considerations (Parker 2014). These choices may or may not be
conscious and deliberate, but they do have implications. Different
choices of metaphors highlight different aspects of systems while
hiding others. The language that the ES discourse is imbued with
matters. It is rife with economic metaphors and underlying
analogies. This circumstance is apparent, for example, in the so-
called ES cascade (Fig. 1). The ES cascade is loosely based on a
production chain, a metaphor deployed to explore the
intermediate steps linking “final products” (benefits and values)
with the underlying ecological structures and processes that give
rise to those products. The environment is construed as the
“supply side” and the social and economic system as the “demand
side.” The economic account of value employed by the ES
approach has been accused of locking discourse into a “nature
as productive factory” theme that limits the creative use of
alternative metaphors and accounts of value (Norton 2015).

DISCUSSION AND CONCLUDING REMARKS
Let us first consider the impacts of ES on the involved disciplines.
The modern idea of ES has had an undeniable effect on the

disciplines that have engaged with it, in particular economics and
ecology, but also a range of other social sciences. In ecology and
conservation biology, underdeveloped areas of research have been
highlighted, especially indirect use values of ES, leading
researchers in these disciplines to now be “more willing to focus
on variables that may be of direct relevance to human beings”
(Lele et al. 2013:346). This shift in interest, on behalf  of ecologists,
from focusing on issues such as net primary productivity, nutrient
cycling, and patterns of diversity to concerns of more immediate
pertinence to humans has also led to a change in the
interdisciplinary landscape. Ecologists have increasingly moved
to collaborate with economists, and economists have not been
untouched by the encounter. Lele et al. (2013:345) suggest that
some of the appeal of the ecosystem service concept flows from
how it has gotten otherwise economics-averse ecologists to
contribute to economic analysis and assessment. At the same time,
important concessions have been made by (some) neoclassical
economists, who have come to embrace a strong concept of
sustainability.  

Spangenberg and Settele (2016) suggest that much of the policy
impact of the ES concept is still primarily due to its use as an
illustrative metaphor, not as a quantitative framework.  

We have shown that, at some level, there seem to be contradictory
lines of critique that have been directed at the ES concept. It has
been suggested that the concept is too vague and ambiguous to
establish a connection on which genuine interdisciplinary inquiry
may be built. A minimal conclusion here is that studying ES on
its own need not involve any deeper integrative efforts. This fact
does not necessarily exclude secondary effects that using a similar
label across disciplines may bring. Neither does it say anything
definitive about what is forthcoming, at least not on its own. In
apparent contradiction to the idea that the ES concept is too
barren and vacuous to “maintain identity across sites” (Star and
Griesemer 1989), other common charges suggest that the concept
is overburdened with content. A commitment to ES leads, maybe
inevitably, to a particular, narrow, and exclusive understanding
of how human societies relate to the natural environment.
However, these two ideas are not necessarily contradictory. An
empty concept can be filled with particular meanings and is thus
subject to precisely the kind of hostile takeover of which scientific
anti-imperialists are wary.  

Suppose we turn the question around. In what way does
economics inform ecology? As pointed out by Lele et al. (2013),
the broad influence of the ES concept has moved ecologists to
take on a more anthropocentric perspective. The study by
Baumgardner et al. (2012), which, from a strictly ecological
perspective, is looking at periurban forests and their effects on air
quality, might be an illustration of this development. It is more
questionable if  economics has anything deeper to say about
ecology as such.[5] Taking this stance, it would appear that
ecologists are the more likely candidates to be imperialists, albeit
not perhaps in a normatively negative sense, depending on one’s
perspective.  

So, how are we to think of the imperialism metaphor here? The
struggle is between economics, ecology, and a few intermediary
positions, as well as the social sciences as a whole. Recent
developments suggest an increasing awareness that something has
been overlooked with regard to the social sciences and humanities
(Vadrot et al. 2018a,b) such as the significance of meanings,
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aspirations, and desires with regard to values of biodiversity
(Jetzkowitz et al. 2018).  

A central concern is then: On who’s or what terms? What
disciplines should be involved in or contribute to a science of ES,
and how should one appropriately arrange those disciplines with
respect to one another? What are the constraints on involvement
from these new (social science) actors in the debate? Answering
these questions depends on whether we perceive the field as
delimited by the ES concept itself, and thus subject to whatever
constraints are associated with that concept, or by some set of
more broadly formulated problems and aims. Recent
developments such as IPBES shift in terminology suggest that an
awareness is growing within this field that the theoretical
framework needs to make more room for interdisciplinarity. The
question of on whose terms interdisciplinary efforts operate is not
straightforward because the fact that the imperialized are actively
taking part in the process needs not imply that the infringement
is scientifically well advised (Mäki 2009). The pressure to conform
to economics as a discipline among other social sciences is
considerable and probably should not be seen as entirely
voluntary (Mäki 2009). As acknowledged by Spash and Aslaksen
(2015), pragmatically driven ecologists might even be aware that
the numbers they are helping to create through ES assessments
lack scientific credibility and meaning, but that their main concern
is their participation and new voice in the political arena, which
provides enough justification.  

These concerns gain momentum from the successive
transformation of the ES framework more broadly from an
illustrative metaphor to a decision-making paradigm (Norgaard
2010). Ultimately, a conclusion on the general state of discourse
might be that both the descriptive question of what role economics
has in ES theorizing and discourse, and the normative question
that regards what role it should have, remain unsettled and
important points of contention. It is quite clear that, whatever its
benefits are, the service metaphor itself  (like any metaphor)
highlights certain aspects of human–nature relationships at the
expense of others. Viewed that way, the notion that this basic
metaphor could somehow be indefinitely expanded to include
every relevant aspect of this relationship seems fundamentally
flawed. That is just not how metaphors or representations work
(Mitchell 2008).  

Recent and ongoing developments suggest that increased
attention should be given to how the ES field deals with the
theoretical complexities of achieving interdisciplinarity in
integrating disciplines for valuation and assessments. These
developments include the idea of “integrated valuation,” which
strives to integrate ecological, economic, and social values of ES
(Jacobs et al. 2018), as well as the idea of “connecting diverse
knowledge systems” of ES through combining indigenous and
scientific knowledge (Tengö et al. 2014, 2017). It is critical to
scrutinize the constraints involved in determining the integration
and translation (i.e., Tengö et al. 2017) of knowledge.  

In future work, quantitative documentation would be
informative, at least as a compelling supplement to a qualitative
analysis of the literature. Of particular interest should be how the
ES framework and its presumptive successors develop to include
further social science disciplines and on what premises that
involvement is conditioned.  

To conclude, the picture that emerges is admittedly mixed, and
one should take care to avoid categorical statements or
predictions. Scientific concepts are malleable entities and may
change in surprising ways over time, and even failed metaphors
may serve to highlight important aspects of what is studied and
to provoke interesting questions. Perhaps an argument could be
mounted that the contribution of the ES concept is not primarily
in what it manages to capture, but rather how it has provoked
debate about all that it appears to omit. There is now a rich, wide
ranging discussion on how to think properly of human–nature
relationships. In this, the ES concept has clearly been a catalyst,
even with all its presumptive flaws.  

__________  
[1]We thank one of the anonymous reviewers, who encouraged us
to take a more ambitious approach than we had initially intended.  
[2]Precisely how to cash out this requirement is not straightforward
(see Kuorikoski and Lehtinen 2009).  
[3]Lexicographic preferences, roughly speaking, have to do with
how people sometimes tend to value different types of goods
according to different scales. For a starving person, for instance,
no amount of screwdrivers could replace a meal. See Spash (2000)
for a detailed discussion.  
[4]Notably, it is not necessarily the case that ES are committed to
instrumental values. A metaethical subjectivist can coherently
think of certain things as valued for their own sake, even if  those
values are dependent on the presence of a valuing subject (O’Neill
1992).  
[5]MacLeod and Nagatsu (2016) provide an interesting potential
counterexample in which the economic component in integrated
economic-ecological models was used to find weaknesses in the
ecological component.
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