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 ABSTRACT

 This article examines the argument that biodiversity is crucial for well-func-
 tioning ecosystems and that such ecosystems provide important goods and
 services to our human societies, in short the ecosystem services argument
 (ESA). While the ESA can be a powerful argument for nature preservation, we
 argue that its dominant functionalist interpretation is confronted with three sig-
 nificant problems. First, the ESA seems unable to preserve the nature it claims
 to preserve. Second, the ESA cannot explain why those caring about nature
 want to preserve it. Third, the ESA might undermine its own goal because it
 potentially decreases environmental motivations.
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 GLENN DELIÈGE and STUN NEUTELEERS

 Global biodiversity is declining. Whether it is doing so at an alarming rate, a
 rate similar to past mass-extinction events, is a matter of debate, yet it is clear
 that it is declining at a pace faster than the natural background level (Costello
 et al., 2013; Sarkar, 2005). What is also clear is that humans are largely to
 blame for this rise in extinction levels. Whether through habitat destruction or
 global warming, humans are changing the living conditions for species glob-
 ally, and it seems that ever fewer of them can cope with the scale and speed
 with which we are changing the Earth's surface and atmosphere. In response
 to heightened levels of extinction, ever more conservation and preserva-
 tion agencies are devoting their attention to the preservation of biodiversity.
 Biodiversity preservation has also become one of the key subjects in environ-
 mental policy-making, from the local all the way up to the global level. But
 what is so important about biodiversity? Why should we choose to preserve
 biodiversity over other policy goals? Surely, in a world in which, according to
 FAO estimates, roughly 900 million people still face hunger every day, there
 must be more pressing concerns to deal with than the loss of some 1,000,
 maybe even 10,000 or 100,000 species. Of most of those, we won't even notice
 that they have gone, or so we presume. In order to deal with this challenge, one
 of the main arguments employed in the current debate on nature conservation
 stresses the objective and economic importance of biodiversity. In this article,
 we want to examine whether this argument - which we will call the ecosystem
 services argument - can successfully realise its own goal, namely the protec-
 tion of biodiversity. Or, in other words, should biodiversity be useful?

 1. CONTEXT: CONSERVATION BIOLOGY AND ECOSYSTEM

 SERVICES

 Before we examine this question, it is useful to sketch the context of the debate.
 The fact that we know that there actually is an increased level of extinction is
 due to the work of a relatively small group of scientists, who are generally
 referred to as 'conservation biologists'. Although today conservation biology
 has grown into a worldwide discipline, its institutionalisation as a separate
 discipline during the 1970s and 1980s was mainly the work of North American
 biologists and ecologists.1 It was this small group of scientists who decided
 to found the Society for Biological Conservation at 'about 5 p.m. on May 8,
 1985 in Ann Arbor, Michigan, at the conclusion of the Second Conference on
 Conservation Biology' (Soulé, 1987). One year later, members of this society
 organised a conference that would change the face of nature preservation: the
 1986 National Forum on BioDiversity. At this conference the term 'biodiver-
 sity' was launched into both the scientific and the political community (Takacs,

 1 . Such as Edward O. Wilson, Michael Soulé, John Terborgh, David Ehrenfeld, Paul and Anne
 Ehrlich, Daniel Simberloff, Daniel Janzen, Walter Rosen, and so on.
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 1996). Although the longer variant of the term, biological diversity, had been
 used earlier by among others Dasmann (1968), it was Walter Rosen who
 coined the shorter 'biodiversity' in the run-up to the conference, to be used for
 internal communication only (Wilson, 1988). The term would, however, stick
 and has since made a remarkable career both inside and outside the scientific

 world (Koricheva and Siipi, 2004). Today, the preservation of biodiversity is
 probably the single most important concern for preservationism worldwide,
 even to the extent that nature preservation is often simply equated with the
 preservation of biodiversity (McCloskey, 2008).

 Of course, there were good reasons why this group of mainly academic
 biologists felt the need to join forces in a Society for Conservation Biology.
 First and foremost, many early conservation biologists were direct witnesses
 of the speed and scale at which humans were changing natural landscapes,
 especially in the neotropics (Soulé, 1985). Most of them were field biologists,
 working in field stations in different areas across the neotropics, where they
 were confronted first-hand with the dire consequences that large-scale human
 transformation of landscapes has for local species richness. Many of them felt
 a deep responsibility to speak out against what was going on and felt that they
 had, given their experience in working as field biologists, a unique authority to
 do so (Brussard, 1982).

 Second, there was a distinct unease about the inadequacy of the contempo-
 rary environmental laws in dealing with what they perceived to be an extinction
 crisis (Takacs, 1996). Traditional preservationist organisations, especially
 in the US, had always been more orientated towards wilderness, as wilder-
 ness was deemed to be the pinnacle of nature (Nash, 1967). This American
 wilderness tradition was embodied in the US Wilderness Act of 1964, which
 led to the foundation of a system of designated wild areas crisscrossing the
 country. In addition to this wilderness focus, preservationist organisations
 had concentrated on individual endangered species, which on its turn led to
 the Endangered Species Act of 1973. Although the Endangered Species Act
 enabled the protection of whole habitats, such protection still depended on
 nominating an endangered species which depended upon the habitat area in
 question for its survival. However, the extinction crisis as it was perceived by
 the conservation biologists posed a number of new challenges to preservation-
 ism. According to them, the primary problem was not the loss of wilderness
 or individual species, but a threat to life as a whole, life as it is structured in
 a complex web of interacting, hierarchically structured levels of organisation
 (Sarkar, 2002). The term biodiversity was launched in an attempt to thematise
 that complexity, something which can still be gleaned from one of the standard
 definitions of 'biodiversity': biodiversity is biological variety at the level of
 genes, species and ecosystems (UNEP, 2013). Loss of variety at one level may
 cause loss of variety on other levels, so nature preservation should actually be
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 focused on preserving diversity at all levels simultaneously in order to success-
 fully tackle the perceived extinction crisis.

 Finally, by the end of the seventies, there was a growing concern about
 the lack of success of the science of biology to translate its insights into prac-
 ticable solutions to deal with the perceived extinction crisis (Sarkar, 2005).
 Since preservationism in the United States had a long tradition of securing
 natural lands in a system of national parks, it is unsurprising that a mainly
 North American group of biologists thought that the best way to halt the ex-
 tinction crisis was to erect similar systems of parks in other parts of the world.

 Yet, the question on how to structure such a system of parks optimally, how
 to select sites for protection so that as much biodiversity as possible could be
 sustainably saved, proved a difficult one to solve. At first, it was hoped that
 the theory of island biogeography (MacArthur and Wilson, 1967), basically a
 theory about the relation between the size and spacing of islands and species
 richness, would solve this problem. However, by the early eighties it was clear
 that there was no easy way to apply this theory to the design of conservation
 area networks (Simberloff, 1976). Preservationism was thus in need of new
 biological foundations.

 So, in order to raise awareness about the perceived extinction crisis, to
 reorient preservation policy and practice and to provide preservationism with
 a new scientific basis, the need was felt to found a Society for Conservation
 Biology. But why did conservation biologists believe that the heightened lev-
 els of extinction were something we all should be concerned about? Of course,
 the reason why the conservation biologists were themselves concerned with
 the loss of biodiversity, is clear: they stood to lose their very subject of re-
 search.2 The more biodiversity is lost, the less they would be able to study it
 and gain insight into its genesis, role and function. The loss of biodiversity for
 them boiled down to the loss of information, or, in Sahotra Sarkar's words:
 'biologists such as Janzen feel that a book is being permanently destroyed just
 as they are beginning to read it' (2005: 29). Conservation biologists want to
 save biodiversity because they have a vested interest in it.

 But why should the general public care about the loss of biodiversity?
 What's in it for us? According to the same conservation biologists, quite a
 lot. Biodiversity, or so it is argued, lies at the heart of the functioning of eco-
 systems, and well-functioning ecosystems provide society with all kinds of
 goods and services. In short, this is the ecosystem service argument (ESA) in
 favour of biodiversity preservation: if you are interested in the welfare and the
 well-being of humans, you should be interested in biodiversity preservation,
 because biodiversity is the stuff on which ecosystems run, and the functions
 those ecosystems perform have a noticeable impact on our economy.

 2. Consider for instance the following quote in the seminal text The Future of Tropical Ecology
 (Janzen, 1986): 'If biologists want a tropics in which to biologize, they are going to have to
 buy it with care, energy, effort, strategy, tactics, time, and cash'.
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 2. THE ATTRACTIVENESS OF ESA

 This ESA argument seems highly attractive, which can be gleaned from its
 popularity as an argument in favour of biodiversity conservation. Since the
 late nineties (Costanza et al., 1997) and in particular since the publication of
 the Millennium Ecosystem Assessment (MEA, 2005) it has been at the heart
 of international policy-making as the argument par excellence in favour of
 biodiversity preservation. Remember that it was the aim of the conservation
 biologist to convince the public as a whole, and political circles in particular, of
 the importance of biodiversity. The popularity of the ESA is therefore presum-
 ably due to its capacity to do precisely that: to show that the preservation of
 biodiversity is an unavoidable concern for policy.

 For at least three reasons, the ESA is indeed a strong argument in favour
 of biodiversity preservation at a policy level. First, it provides an objective, in
 the sense of external and neutral, reason to preserve biodiversity. In order to be
 convinced by the ESA, it is not necessary to have any kind of special fondness
 for nature. This has of course everything to do with the consequentialist nature
 of the argument: the reason why we should preserve biodiversity according
 to the ESA is because of the expected consequences of such preservation, the
 benefits missed or extra costs endured for our economy (or human well-being
 in general). Whether or not these consequences follow does not depend on us
 liking or even having any interest in biodiversity; rather, the consequences
 can be ascertained by any neutral or impartial observer. Often, preservationist
 concerns have been seen as an expensive 'hobby' of the relatively well-to-
 do Western urban elite (White, 1996). Historically, there is some truth to this
 claim, as the first to formulate preservationist issues during the second half of
 the nineteenth and first half of the twentieth century were indeed often mem-

 bers of the (urban) cultural elite. If however the ESA shows that biodiversity
 loss causes a sizeable impact on our economy because of the deterioration of
 either the quantity or quality of goods and services rendered to our economy by

 ecosystems, the less preservation becomes a question of satisfying expensive
 preferences.

 A second reason why the ESA has proved to be so popular is the fact that
 it resolves the age-old tension between nature preservation and economic
 development. In the past preservationism was often presented as an option
 that was only open to those people and societies that had already ensured the
 satisfaction of their basic needs, as nature preservation and economic develop-
 ment were seen as mutually exclusive. The ESA begs to differ: its shows how
 preservation can directly contribute to the welfare and well-being of societies.
 Preservationism might even lie at the heart of the development of local econo-
 mies, especially poorly developed ones, because replacing ecosystems might
 require a high input of capital. Economy and ecology can go hand in hand;
 indeed, they appear to be mutually sustaining, according to the ESA.

 Environmental Values 24.2
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 Finally, the ESA also transcends the old tension between preservation
 and conservation, understood in the strict sense. Although often used inter-
 changeably, conservation and preservation have a clearly distinct meaning.
 Conservation is historically associated with the figure of Giiford Pinchot,
 while preservation is historically associated with John Muir. Both figures fa-
 mously clashed in what is known today as the 'Hetch Hetchy controversy', a
 conflict about the damming of the Tuolumne River in order to make the Hetch
 Hetchy Valley into a water reservoir for the city of San Francisco. Pinchotian
 conservationism holds that there is nothing wrong with using the earth's re-
 sources, as long as this is done wisely so as to ensure: 'the greatest good to the
 greatest number for the longest time' (Pinchot, 1910). Murian preservationism,
 on the other hand, has a 'hands-off approach towards nature. Nature should be
 respected in its own right and we should not consider it to be a mere resource.
 From a conservationist standpoint, damming the Tuolumne was thus a matter
 of good practice: by doing so, one harnesses the potential use of nature in a
 sustainable way. Of course, from a preservationist standpoint, such a scheme
 is tantamount to sacrilege: nature should be left as it is, for its value does not
 (solely) lie in its usefulness for us. The point is of course that the ESA seems to
 bridge the gap between conservation and preservation. Indeed, the ESA holds
 that preservation in itself provides our economy with invaluable goods and
 services. One no longer needs to 'tweak' nature in order to bring out its po-
 tential usefulness. Leave it as it is and it is already performing a useful job for
 the economy. Again, the way in which the ESA brings home the importance of
 strict preservation for policy via the expected economic benefits makes for the
 popularity of the argument within preservationist circles.

 3. THREE TYPES OF ESA

 Note that it was the conservation biologists themselves, although some with
 serious reservations (e.g., Ehrenfeld, 1988), who pushed the ESA as a justi-
 fication for biodiversity preservation. It is, however, important to look at the
 historical context in order to understand what these conservation biologists
 hoped to achieve with the ESA, and why they therefore chose to promote it.
 For, as will become clear further on, the way in which the ESA is used today
 seems far removed from the original intended use.

 The first mention of the term 'ecosystem services' (ES) is by Paul and Anne
 Ehrlich in Extinction (1981), although similar concepts had been around since
 at least the 1960s (Gómez-Baggethun et al., 2010). It is also in the foreword
 of Extinction that the preservation of species3 is linked to ES via the infamous
 'rivet popper' argument (RPA): on a plane, you notice someone popping rivets

 3. The Ehrlichs did not yet use the word 'biodiversity' for the simple reason that the word was
 not coined until 1986.

 Environmental Values 24.2

This content downloaded from 131.104.97.86 on Thu, 06 Jan 2022 05:40:51 UTC
All use subject to https://about.jstor.org/terms



 171

 SHOULD BIODIVERSITY BE USEFUL?

 from the airplane's wing. You protest, but the man tells you there is nothing to

 worry about: he has been popping rivets for quite some time now and the plane
 still hasn't crashed. But of course, one day the man will pop that crucial rivet
 that will make the wing unstable and send the plane crashing down.

 It is of course precisely this direct link made by the RPA between the dis-
 appearance of species or biodiversity (the rivets), the functioning of ES (the
 capacity of the plane to fly) and how these functions benefit us (the plane keep-
 ing us in the air safely) that forms the core of the present day ESA. Yet there is
 also a clear difference in tone between the ESA and the RPA. That difference

 lies mainly in the gravity of the predicted consequences of a loss in biodiver-
 sity. Both arguments are indeed apparently consequentialist: the wrongness of
 letting species disappear lies in the consequences this disappearance will bring
 about. Yet the ESA points to possible services and goods we might miss out on
 if we continue to let species disappear, suggesting that it would be economi-
 cally irrational to forgo them. The RPA tells us of a different future: humanity
 will come crashing down along with aircraft Earth if we keep on letting rivets
 be popped. It is not primarily that this or that ecosystem function provides us
 with this or that concrete good or service, rather that our whole life depends
 on ecosystems continuing to function well. We know ourselves to live at na-
 ture's mercy, and it would be a 'presumptuous folly' (Ehrenfeld, 1988: 216) to
 believe we can go on wasting species without ever expecting the landlord to
 throw us out.

 We will not concern ourselves here with the question whether the RPA is
 an empirically or logically sound argument,4 what we want to do is see what
 the usage of the RPA can tell us about the intended use of something like the
 ESA by early biological conservationists. There are indeed at least three ways
 in which ESA can be used.

 The first one is arguably the most common in present-day environmen-
 tal debates, especially in policy contexts. It is a purely monetarist approach
 to ESA, in which individual ES are portrayed as discrete and clearly deline-
 ated entities which can be priced. This opens up the possibility for markets in
 ES when the necessary institutions for market functioning are put in place.
 Indeed, the existence of a market depends on the presence of delineated goods,
 the value of which can be expressed in a standardised value-unit, which, in
 this case, is the monetary scale. There are two types of market-based institu-
 tions with regard to ES. The first is Payments for Ecosystem Services (PES)
 schemes. Although not yet a real market, as the price of ES is fixed externally
 to market functioning and the payments should be seen as compensatory, it is
 clear how it depends on a view of ES as delineated goods, the value of which is
 expressed in a standardised value-unit. The second are Markets for Ecosystem
 Services (MES), in which the price of the ES is fixed by market functioning
 itself, after which ES can be traded. The popularity of the monetarist variant

 4. See Sarkar (2005: 13-16) for a critical discussion.

 Environmental Values 24.2

This content downloaded from 131.104.97.86 on Thu, 06 Jan 2022 05:40:51 UTC
All use subject to https://about.jstor.org/terms



 172
 GLENN DELIÈGE and STUN NEUTELEERS

 of the ESA with policy-making probably partly derives from the fact that it
 allows for decision-making to be based on a cost-benefit analysis (CBA), a
 procedure which is perceived to be neutral and purely technical in character.
 When policy has to decide between investing in the preservation of a natural
 area which provides ES with a value of X and the development of the area into,
 say, an industrial park which will generate Y income for the community, it is
 just a matter of seeing whether X or Y generates the most profit. One does not
 have to discuss the separate values of the ES versus the industrial park, as both
 are believed to be captured in the monetary value-unit.

 A second way to approach the ESA is to still hold on to the idea of ES as
 being delineated goods, but to refuse to put a price on them. Here, the value of
 the preservation of ES can be said to be incommensurable to other policy op-
 tions. Because of the lack of a standardised value-unit in which to express all
 values in play in policy-making, this approach to ES blocks the possibility of
 markets for ES and of a CBA as the basis of policy. If policy wants to decide
 whether or not to choose for the preservation of a natural area that provides
 particular ES or to develop the area into an industrial park, this decision will
 require a multi-criteria assessment and a deliberative process on the basis of
 which policy-makers decide to which values the most importance should be
 attached.

 Both the first and the second approach to ES are functionalist approaches,
 in the sense that they hold that the value of biodiversity depends on the func-
 tions it performs for ecosystems, and the value of ecosystems depends on
 the functions they performs for us. Both thus stress the instrumental value
 of nature: nature is valuable insofar as it enables us to reach a further goal
 through its means. The third approach to ESA, however, which we believe to
 be the closest to the original intention with which it was used by conserva-
 tion biologists, leaves this functionalist approach behind. In this version the
 identification of separate, delineated ES only serves a subsidiary role to the re-
 alisation of the importance and value of biodiversity as a whole. Here, the ESA
 plays a purely heuristic function,5 it is used to create an 'opening' for an insight
 into the deeper value and importance of biodiversity: the realisation that in the
 end we as human beings depend on nature's sustaining and nurturing capaci-
 ties. Individual ES are simply 'clues' to this deeper insight. It is this broader
 moral (maybe even religious or existential) insight that we believe was the
 aim of the Ehrlichs' usage of the RPA. The heightened sense of drama present
 in the RPA can be explained as the result of the moral high ground on which
 the argument wishes to play. If this claim is correct, the RPA is only seem-
 ingly a consequentialist argument, although it confusingly entirely depends on
 a consequentialist structure: the moral (religious/existential) truth it wishes to
 express holds independent of the possible consequences the neglect of it might

 5. While they do not use the use the notion 'heuristic', Gómez-Baggethun et al. (2010) seem to
 refer to this meaning.
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 bring about. We owe nature our deepest respect because it is bigger than us,
 because we know ourselves to exist at its mercy, whatever the consequences.

 Of course, we can ask whether the last version of the ESA is still an ESA
 as conventionally understood. It is clearly not the way in which the ESA is
 usually employed within present-day environmental debates. Especially in so
 far as it moves beyond the functionalist approach and consequentialist view of
 nature shared by the first two versions, it is far removed from what is usually
 understood to be an ESA. Here, we will therefore not be discussing the third
 version but concentrate fully on the functionalist approaches. We did however
 feel it necessary to mention the non-functionalist interpretation of the ESA, as
 we believe it to be the original motivation behind the usage of the ESA, espe-
 cially by the conservation biologists themselves.

 4. BIODIVERSITY, ES AND THE MONETARIST INTERPRETATION

 Before discussing the problems of the ESA in general, it might be useful to
 have a look at the relation between the ESA and its monetarist interpretation.
 When conservation biologists claim that nature preservation should be di-
 rected at the preservation of biodiversity, they make a value claim. Indeed, in
 such assertions it is claimed that what is important, or in other words valuable,
 about nature is 'biodiversity'. Holland and O'Neill (1999) have argued that it
 is the particular way in which this value claim is operationalised for concrete
 preservation practices that opens up the possibility of a monetarist approach to
 the value of nature.

 Remember that we showed that the invention of the concept of 'biodiversity'
 was the result of the need for a term expressing the complex structure of life
 on earth in interacting, hierarchically structured levels of organisation. Nature
 preservation should aim at preserving diversity at all levels of this structure in
 order to ensure the preservation of diversity at any level. However, as Sarkar
 and Margules (2002) have remarked, this is impossible in practice: given the
 seemingly endless complexity of biological organisation, preservationism can-
 not always aim at all levels of biological organisation at once. Therefore, in
 practice preservation works with surrogates for overall biodiversity: entities
 of which it is believed that they stand for the total biodiversity of a given area.
 According to Sarkar and Margules, by far the most popular surrogate is spe-
 cies richness: the number of species in a given area is taken as measure for
 its overall biodiversity. Therefore, nature preservation as the preservation of
 biodiversity is often reduced to the preservation of species (richness).

 As such, according to Holland and O'Neill (1999), preservation can fall
 prey to an itemising approach to the value of nature. The itemising approach
 boils down to the idea that: 'a list of goods is offered that correspond to differ-
 ent valued features of our environment, such that increasing value is a question
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 of maximising one's score on different items on the list, or at least meeting
 some "satisfying" score on each' (Holland and O'Neill, 1999: 460). One can
 see clearly how the operationalisation of the term biodiversity for preservation
 purposes plays into the cards of such an 'itemising approach'. Species richness
 is a merely numerical measure for biodiversity: it reduces the biodiversity-
 value of a given area to the 'number and relative frequency of different items'
 (Holland and O'Neill, 1999: 460). As such, it opens up the possibility of a
 'scorecard' preservationism: a list of different items, in this case species, is
 offered, and one assigns a distinct value to the items on the list. Endangered
 or characteristic species get a higher score than common and generalist spe-
 cies, for instance. Preservationism then becomes a simple matter of reaching
 or maintaining as high a score as possible on that list by ensuring that as many
 species with high scores as possible are present in the area under preservation.

 Since the existence of sharply delineated objects is one of the key prerequi-
 sites for the monetarisation of the value of biodiversity, the operationalisation
 of biodiversity itself lends the value of biodiversity to be monetarised. Indeed,
 one could foresee that one will see the value of a given natural area as a func-
 tion of the value of the species present, determined on the basis of the score
 reached on the scorecard. From there, it is only a small step, for instance, to
 have a questionnaire determine how much people are willing to pay to save
 species X, Y and Z, the sum of which could then be taken as a monetary meas-
 ure of the value attached to the natural area as a whole. The possibility for
 monetarising the value of biodiversity and its ES is thus inherent to the way
 in which the value of biodiversity is operationalised in concrete preservation
 practice.

 5. A CRITIQUE OF ESA

 The features that make the ESA an undeniably strong argument for making
 biodiversity preservation an important policy concern proves also to be its
 weakness in many ways. The weakness is in the end connected to the func-
 tionalism inherent in the ESA. Again, the ESA stresses the functional value
 of biodiversity and ecosystems. This entails that biodiversity will only be
 valuable in so far as it actually performs important functions in maintaining
 ecosystems (and thus ES) as the ESA claims it does. Moreover, one will have
 to prove that biodiversity lets ecosystems perform such functions in a better
 way than anything else, however one might wish to understand 'better' here -
 it could be that it does so in a more cost-efficient way, on a larger scale, more
 speedily, more thoroughly, more reliably, and so on. Here, we will argue that
 there are three sets of problems with the ESA and its inherent functionalism:
 why the ESA cannot preserve what it wants to preserve; why the ESA cannot
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 explain why we want to preserve nature; and how the ESA might undermine
 its own goal.

 (i) Why the ESA cannot preserve what it wants to preserve.

 This first set of problems regarding the functionalism of the ESA relates to the

 substitutability of nature. First, although the present state of research into the
 relationship between ES and biodiversity makes it clear that there is a good
 case to be made that we will need a certain amount of biodiversity to ensure
 the supply of ES (Naeem et al., 2009), it is usually more problematic to show
 that this or that particular aspect of biodiversity is crucial for the maintenance
 of ES. This problem is especially pressing for those aspects of biodiversity
 which are rare. It is a well-rehearsed argument that, for instance, rare species
 cannot plausibly have any great impact on the functioning of ecosystems and
 are therefore from a functionalist standpoint redundant for the functioning of
 ecosystems (Ehrenfeld, 1988; Haila, 2004; Sarkar, 2005; Takacs, 1996).6 Yet it
 is precisely these rare species which preservation efforts tend to focus on the
 most. Letting them die out because they don't perform useful functions for the
 ecosystem and thus have little impact on ES, seems to run contrary to what is
 deemed to be good preservation practice. The same of course holds for rare
 ecosystems: the number of ES rendered by rare ecosystems, or the size of the
 impact beyond the very local economy, will under all normal expectations be
 fairly limited. But saving rare ecosystems is what preservation is presumably
 all about. Species or ecosystems of course do not have to be rare or even redun-
 dant for ecosystem functioning in order to be redundant from the viewpoint of

 the ESA. If species or ecosystems have no or only marginal utility for humans,
 they should not be the focus of preservation according to the ESA.

 Second, one can even go one step further. The ESA itself can make bi-
 odiversity that is functional or indeed whole ecosystems that deliver ES,
 redundant. If the value of biodiversity or ecosystems lies in the functions it
 performs for the human economy, they might as well be replaced by some form

 of technology that does the job better (cf. McCauley, 2006). Again, making
 nature technologically substitutable seems far removed from what is deemed
 to be good preservationist practice.

 Third, the functionalism of the ESA allows for optimising ecosystems.
 Indeed, the ESA claims it is wise to invest in preservation because this will
 benefit our economy. So what could be the problem in aiming for a maximum

 6. It could be that a rare species is only rare because it reaches its optimum under different
 environmental conditions. Species that appear to be redundant in ecosystems might therefore
 suddenly become abundant and crucial for the functioning of the ecosystem if the environ-
 mental conditions under which the ecosystem functions change. Redundant species can make
 ecosystems more resilient to environmental changes (Naeem et al., 2009). For this reason,
 one could construe a prudential argument in favour of preserving even seemingly redundant
 species on the basis of ES, but this does not solve the problem of the truly redundant species.
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 return on investment? One could imagine that certain changes made to ecosys-
 tem functioning would make the rendering of ES by those ecosystems more
 optimal - optimal from the standpoint of economic theory, at least. The prob-
 lem with this is that preservation is presumed to be about the recognition of
 the limits of human use of nature, not about how to make it totally subservient
 to human (economic) needs. Similarly, instead of improving particular eco-
 systems, one could also choose to invest in those which will provide the most
 ES. If one claims that the value of ecosystems lies in their capacity to render
 ES, one could argue that it is better to halt preservation in a region where the
 ecosystems provide little or markedly less ES in order to pool all resources for
 preserving ecosystems that provide many or markedly more ES. On the basis
 of ESA, it thus might be a good decision to halt all preservation in certain areas
 in favour of others.

 Time and again, the substitutability of nature, inherent in the functional-
 ism of the ESA, thus opens up the same problem: one only needs to show that
 something else is more functional than biodiversity or ecosystems to reach
 certain goals, and biodiversity can be replaced; a conclusion that preservation-
 ists would presumably want to shy away from because it does not sit well with
 the original motivation behind preservation.

 (ii) Why the ESA cannot explain why we want to preserve nature.

 This last fact, namely that the ESA does not seem to accord with what is gener-
 ally believed to motivate preservationist efforts, brings us to a second set of
 problems. Although we can agree that the ESA presents us with a strong argu-
 ment for why the preservation of biodiversity should be a concern for policy, it
 nevertheless seems to be far removed from what actually motivates those who
 are interested in preservation issues. Does one go out with binoculars to spot
 a rare bird in a nearby reserve because one has convinced oneself that the bird
 plays a crucial role in the functioning of the ecosystem in which it lives and
 thus in the ES one enjoys from that ecosystem? Upon walking through a forest,
 does one rejoice in the efficient carbon storage going on all around? If pres-
 ervation can be seen as a response to the perceived value of nature, the value
 perceived is decidedly non-functionalist and non-consequentialist: it is nature
 itself that one values and thus wishes to preserve, regardless the consequences
 such preservation will bring about. Seen in this light, the ESA might provide
 good secondary reasons to preserve biodiversity: one searches for as strong an
 argument as possible to further the cause of that which one already values for
 different reasons. This is also in line with the origins of the ESA, namely to
 convince others of the importance of biodiversity.

 However, some will claim that certain versions of the ESA do capture such
 concerns and thus that it can represent the motivations behind biodiversity
 protection. Although we have stressed the functionalism in the ESA, some
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 will claim that the ESA can also take into account certain non-use or non-

 functionalist values: types of value we attach to biodiversity and ecosystems
 although they have no direct apparent use or function. One of the main types of
 such value is the 'existence value', the value people attach to knowing that an
 entity (say a rare species or a particular landscape) exists, regardless whether
 that existence is useful for that person or even whether that person ever experi-
 ences that existence. One can also express such an existence value in monetary
 terms: the amount one is willing to pay, for instance, for the certainty that X
 will remain in existence, regardless of the question whether one will ever ex-
 perience X or benefit from its existence in any other way than the contentment

 it brings in knowing that it exists.
 Bernard Williams (1994) however shows that such an explanation of what

 drives a preservation concern falls short of the mark. Williams claims that
 the preservationist is usually concerned about three types of effects of human
 activity. He calls the first type the 'human effects', those (negative) effects of
 our activities on other human beings. The pollution of a stream, for instance,
 might be profitable to person A, but inflict a cost on person B. These effects
 are experiential: they can in principle be experienced by B (even if they in
 practice are not experienced, such as in the case of future generations). Next
 to the human effects, there are the non-human effects. The non-human effects

 are still experiential, as they are the effects of our activities on conscious ani-
 mals other than humans. Finally, there are the non-animal effects, effects on
 entities that are 'neither human nor a member of any other animal species'
 (Williams, 1994: 47). The effects of our activities on species as a collective
 term, for instance, can be such effects, as individual members of a species can
 be conscious, but a specific species as a collective term of course cannot. As
 far as we are concerned with the plight of species, we are thus not primarily
 concerned with the effects on the individual members of such species, as far as
 we deem them capable of experiencing such effects, but with the plight of the
 species as a collective term, making such effects non-experiential. According
 to Williams, preservationist concerns are typically concerns for non-animal
 effects, although, as he correctly claims, it is often customary and indeed expe-
 dient to translate such concerns into concerns for human or non-human effects.

 The question now is whether a concern for non-animal effects, for sim-
 plicity reduced to the question of the effects of our activities on the survival
 of species, can be rendered as a concern for an 'existence value' in the sense
 used in some forms of the ESA. According to Williams, it cannot, for talk-
 ing of 'existence values' still measures the badness of the effect: 'in terms of
 the effect of human experience - basically, our dislike or distaste for what is
 happening' (Williams, 1994: 48). Yet, people's preferences against some non-
 animal effects:

 are in the first place preferences against the effect itself. A guarantee that no-one
 would further know about a given effect would not cheer anyone up about its
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 occurring; moreover, if people simply ceased to care, this could not be counted
 as an improvement. (Williams, 1994: 48^9)

 The point Williams is making is the following: if one asked the birdwatcher in
 our example what he or she would be willing to pay to ensure the continued
 existence of the bird he or she enjoys looking for, one still simply measures
 how much of a concern it is for us. Yet, in expressing the wish for the continued

 existence of the bird, one expresses a genuine interest in the plight of the bird
 itself regardless of how much that means (how much that is worth) to us or
 anybody in the future who might be so disposed as to be able attach value to (or
 be indifferent about) that same species of bird. So, although the ESA might to a
 certain extent incorporate non-strictly use- values through the measuring of the

 existence value we attach to things, it still does not move far enough beyond
 functionalism. The 'existence value' is still but a measure of the role a thing,
 say a species, plays for us, which place it takes up in our value system, while
 the preservationist concern is directly directed at the flourishing of the species
 itself, regardless of its effect, its value or its worth, for us.

 So, while some may claim that the ESA can capture the motivations be-
 hind preservationist concerns, it appears that it is not able to do so. However,
 one could wonder why this should be a problem? Indeed, as we have already
 shown, the ESA is primarily an argument to convince those who are not moved
 by preservationist concerns that there might nevertheless be good external rea-
 sons to be concerned anyway. The fact that the ESA only provides secondary
 reasons for preservation becomes a problem only if one forgets that it concerns
 secondary reasons. This however might be the case and the third criticisms of
 ESA deals with this problem.

 (iii) How the ESA might undermine its own goal

 We have already indicated that there are certain dangers attached to the func-
 tionalist strategy. By using a functionalist argument one might end up being
 caught in its independent functionalist logic: one opens up the possibility of
 the substitutability of nature and might, having used a functionalist argument
 to defend its value, find it hard to escape that conclusion. There is however
 another way in which we can be caught up in the logic of the ESA, this time
 through an effect called 'crowding out'. In general, crowding out refers to the
 process of external incentives diminishing intrinsic motivation (Frey, 2001:
 52-72; Goodin, 1994: 581). People who protect an environmental good be-
 cause they think it is inherently valuable, for no other reason but itself, are
 motivated intrinsically: 'One intrinsically values something when one values
 it in itself - that is, apart from valuing anything else' (Anderson, 1993: 2-3).
 In contrast, one is extrinsically motivated if one performs an activity in order
 to achieve a goal external to that activity. People who protect the environ-
 ment because they believe this is necessary for health reasons are extrinsically
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 motivated. Crowding-out occurs when the force of people's intrinsic motiva-
 tion to do something is lessened because a change in the choice setting (the
 introduction of a sanction, a financial reward or a regulation) stimulates extrin-
 sic motivation. Consider the following example:

 A boy on good terms with his parents willingly mows the lawn of the family
 home. His father then offers to pay him money each time he cuts the lawn. The
 crowding-out effect suggests that the boy will lose his intrinsic motivation to
 cut the lawn (he may go on doing so, but now he does it because he is paid), but
 he will not be prepared to do any housework for free. (Frey, 2001 : 54)

 Our claim is that the same might happen with a functionalist answer in favour
 of preservation, in fact, we want to formulate the hypothesis that this is what
 has actually happened within the preservationist debate. Remember that we
 showed that there are three possible types of ESA: two functionalist and one
 non-functional ist. We have claimed that it was actually the non-functionalist
 version that was originally intended, but in the present debate the functional-
 ist approaches, and especially the monetary variant, have gained dominance.
 What might explain this evolution is that the non-functionalist argument has
 simply been 'crowded out'.

 While the ESA has the potential to open up a non-functionalist appreciation
 of the value of nature, it has also the potential to reduce the value of nature to
 the merely functional. Economic or functional arguments have a strong lure
 and provide their own momentum, especially in a policy context which is dom-
 inated by them. If one starts voicing the value of nature in functionalist terms,
 even if not with the intention of reducing its value in such a way, once one is
 asked the question why it should be more important to preserve biodiversity
 than to develop other useful activities, there is only one type of answer possi-
 ble: to show it is indeed more useful, more beneficial in strict economic terms,

 to preserve biodiversity than it is to develop those other activities. This then
 happens to the detriment of other possible answers which would emphasise the
 non-functionalist value of nature.

 Of course, the 'crowding out' effect in this case is more indirect as in the
 lawn example, as nobody gets paid to conserve the environment. Yet it is clear
 how such an evolution might adversely affect the public support for preserva-
 tionism. A functionalist approach is more susceptible to freeriding behaviour,
 for instance. If the value of preservation lies in the material benefits for society,
 why should I then be motivated to preserve nature? I might not expect to get
 a great share of the collective benefits, or indeed try to enjoy them without
 personally contributing. Conversely, why should I make a sacrifice for preser-
 vation if I believe others will not be so inclined, whereby they ruin the prospect
 of the collective benefits I might enjoy as a reward for my personal sacrifice?
 The same holds for political behaviour: why would I strive politically for pres-
 ervation if the benefits are limited?
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 The same type of problems can of course hold for those persons who have
 intrinsic reasons to value nature, but to a far lesser extent. As we have shown,

 if a preservationist concern is a genuine concern for, for instance, the flourish-

 ing of other species, we will presumably be more prepared to make sacrifices
 for the sake of that flourishing regardless of the effects on us. The fundamental
 difference is that intrinsic motivation is inherently connected with expressive
 considerations: they express what you think is important, notwithstanding the
 consequences (Hargreaves Heap, 1989: 148-152). Real fans keep on cheering
 for their favourite team, even if they are certain it is going to lose. Cheering
 allows them to express who they are and what they care about, even if it does
 not enable them to change the outcome of the match. Or take voters who vote
 for a party which they know will never be in power. Even though they cannot
 promote the political values they deem important, they want to express them.
 The same can apply to environmental preservation.

 Whether these claims hold or not will have to be assessed in further empiri-
 cal research. Yet, it remains clear that 'crowding out' might have such adverse
 effects on public support for preservation, so proceeding with functionalist
 arguments should be done with some caution, especially when it is done at the
 expense of other possible arguments.

 CONCLUSION

 The idea that biodiversity is crucial for well-functioning ecosystems and that
 such ecosystems provide important goods and services to our human socie-
 ties - in short the ecosystem services argument (ESA) - is an important and
 powerful argument to plead for nature preservation. However, while, as we
 argued, the argument was perhaps not originally functionalist, nowadays its
 functionalist interpretation prevails over the non-functionalist one. Moreover,
 this functionalist interpretation seems to be unavoidable as soon as one starts
 to operational ise concepts such as biodiversity and ecosystem services. The
 ESA makes it possible to bring nature conservation to the core of the political
 and economic debate, since it provides an objective and neutral argument for
 the preservation of nature. However, we argued that the functionalism embed-
 ded in the ESA is not without problems. In particular, it confronts us with
 three fundamental problems if we are concerned about nature preservation.
 First, the ESA seems unable to preserve the nature it claims to preserve. Since
 functionalist arguments look at realising a certain goal, the means can always
 be substituted by something that realises the goal to an equal or better ex-
 tent. Second, the ESA cannot explain why those caring about nature want to
 preserve it. The functionalist argument is a subsidiary reason to protect that
 what one already wants to protect for other reasons. Third, the ESA might un-
 dermine its own goal. The goal of the ESA is to offer a powerful argument to
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 support our valuation of the environment. However, the risk exists that because
 of the empirical phenomenon of crowding out, our intrinsic valuation of the
 environment might be replaced by a more extrinsic one. In contrast to an in-
 trinsic motivation, such an extrinsic motivation is vulnerable for substitution,

 namely substituting nature preservation by something else that brings benefits
 to human societies. If so, there is no demand any more for nature preservation
 - nor for the ESA as a subsidiary reason for environmental protection.
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