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Opinion
Beyond Ecosystem Services:
Valuing the Invaluable
Richard M. Gunton,1,2,* Eline N. van Asperen,3

Andrew Basden,4 David Bookless,5,6 Yoseph Araya,7

David R. Hanson,2 Mark A. Goddard,8 George Otieno,9 and
Gareth O. Jones2

The ecosystem services framework (ESF) is advantageous and widely used for
itemising and quantifying ways in which humans benefit from natural places.
However, it suffers from two important problems: (i) incoherence of definitions
and (ii) a narrow approach to valuation, inadequate to represent the full range of
human motives for conservation and the diverse interests of different stake-
holders. These shortcomings can lead to a range of problems including double-
counting, blind spots and unintended consequences. In this opinion article, we
propose an ecosystem valuing framework as a broader and more rigorous way
to deliver the benefits currently sought from the ESF, without the conceptual
problems.

[269_TD$DIFF]The Flawed Genius of Ecosystem Services
The ecosystem services framework (ESF) is a very popular approach to incentivising nature
conservation, increasingly used by conservation campaigners and policymakers around the
world as well as by scientists contributing to this cause. Its genius is to facilitate a multidimen-
sional analysis of the benefits that humans may derive from natural places, allowing a wide
range of interests and conservation concerns to be considered and integrated with a broad
view of sustainable development and human well-being. As such it supports a consequen-
tialist (see Glossary) ethic that can be more successful than deontological approaches in
securing consensus and motivating action [1]. However, criticisms of the ESF as a tool for
conservation raise doubts about its effectiveness and legitimacy [2,3]. The most controversial
issue is probably that of monetisation, as laid out recently by Silvertown [4]. One set of
responses to such problems would continue using the ESF as a general tool for assessing
habitats while recognising its multilayered structure [5], supervising it to avoid unintended
consequences [6], perhaps discouraging monetisation [7] and even attempting to subjugate
intrinsic value under the category of services [8]. Yet there are more profound problemswith the
ESF that call for a radical shift if we wish to contribute to conservation as part of a sustainable
development agenda. Two outstanding issues are sufficient, in our opinion, to demand an
overhaul of the ESF so radical as to require a new name. First, the definitions do not work. The
fact that definitions of ‘ecosystem services’ (ESs) and of specific categories are often vague,
tautologous and/or at variance with the concepts actually employed is symptomatic of deep-
seated problems, as we shall explain. Second, collapsing multiple human value judgements
into one or a few numerical values is a form of devaluation. We unpack this claim by exploring
the inescapably cultural foundation of valuation processes.

Coupling the ESF with the concern for sustainable development leads to the concept
of natural capital, which is posited as underpinning (and sometimes including) ES [9]
(www.naturalcapitaldeclaration.org/the-declaration/). Taken as the underlying substance that
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“incoherence of definitions” 
“narrow approach to valuations, 
inadequate to represent the full range of 
human motives”

Criticisms

Positive points
“widely used”

Proposes in the article
To replace ES with “Ecosystem 
Valuing” (EV), which authors suggest would 
redress some of the obvious conceptual 
weaknesses of current approaches

appears as a conciliatory approach 
in conflictual situations
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values, value, valuing are multi-dimensional concepts
only one aspect of valuing, economic, has taken center stage in ES
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“A definition encompassing all [ existing ESF ] definitions would 
have to be very broad – something like ‘those ecological 

processes and their effects that certain humans appreciate’. 
However, thanks to the existence of appreciative ecologists, such a 

definition would have unlimited scope.”

The problem of getting stuck with vague definitions

absence of fundamental notions and 
measures of value and values shared by all 

human societies

vague definitions lead to “double-counting” 
when attempting to audit or evaluate ES and 

identify beneficiaries
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Authors’ Proposition

“What is needed is a framework that consistently 
distinguishes ecological processes from human modes of 
appreciating them. A proper treatment should be intrinsically 
multidimensional and recognise mutual human–environment 

relationships involving diverse stakeholders.”
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“… conservationists should avoid the language of services altogether 
and adopt a framework that recognises diverse aspects of human 
valuation for specified people and places. To facilitate this, we here 
propose an ecosystem valuing framework (EVF).”

Aspectual theory + Value theory  =  EVF

“For a given real place and a specified stakeholder, then, we ask ‘how’ 
the stakeholder appreciates the place in these kinds of ways. That is, 
the aspects are adverbs rather than nouns. ”

Authors’ proposition
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An application of the “consequentialist” ethics, that is evaluating the 
consequences of decision in terms of relative “goodness brought about” 
and as opposed to the “deontological approach” for motivating decisions in 
the common “good”
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Outlook
There are several further reasons why the EVF should have intuitive appeal for scientists,
policymakers and practitioners. First, it has the potential to meet various recommendations
previously made for implementation of the ESF, including resilience, promotion of interdisci-
plinary collaboration and involvement of stakeholders [11], focus on direct human encounters
with ecosystems and attention to both local and off-site effects [44]. Second, the EVF should
function well in non-Western cultures (often found in parts of the world of great conservation
importance [38]) by downplaying the ‘humans versus nature’ [45] and ‘cultural versus material’
[36] dualisms typical of Western worldviews and recognising instead how people’s cultural
identity andwell-beingmay be closely bound up in relationships with the non-humanworld [10].
Finally, the independent philosophical foundations of the EVF should give confidence in its
robustness and universal validity. Adopting the 12 aspects of valuation would provide a
standard that should assist in comparison among studies, although ongoing work will be
required to apply them through developing protocols andmetrics (see Outstanding Questions).
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Figure 1. The Suite of Aspects for Valuing Ecosystems Is Shown As Rays Emanating from an Ecosystem
(Site) of Interest, with the Physical (Reading Clockwise) and Certitudinal (Reading Anticlockwise) As
Alternative Foundations of Interpretation (Box 2). Although written as adjectives to save space, the aspect labels
should be converted to adverbs: ‘Physically how does stakeholder S value place P?’, etc. The ecological category is
indicated in green, cognitive in blue, communal in red and ideological in purple. Examples of stakeholders specialising in
each kind of valuation are named in boxes, and some categories of value associated with each aspect around the
periphery. An assessment ought to consider all the aspects for (i) a specific place and relevant stakeholders, or (ii) specific
stakeholders and all relevant places.
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Figure 1. The Suite of Aspects for Valuing Ecosystems Is Shown As Rays Emanating from an Ecosystem (Site) of Interest

stakeholder groups

“An assessment ought 
to consider all the 
aspects for (i) a specific 
place and relevant 
stakeholders, or (ii) 
specific stakeholders 
and all relevant places.”

aspect of experience

Authors’ proposition

/7J. Coston-Guarini



TREE 2206 No. of Pages 9

must be conserved to maintain delivery of ES, natural capital is prone to similar criticisms,
although less susceptible to financial trading. The solution we will propose, by contrast, shifts
focus from commodities to relationships between specific stakeholders and places [10].

What Exactly Is an Ecosystem Service?
Definitions of ES [11] range from ‘the conditions and processes through which natural
ecosystems . . . sustain and fulfil human life’ [12] through ‘the outputs of ecosystems from
which people derive benefits’ [13] to ‘the benefits people obtain from ecosystems’ [14]; cf. [15].
The variety of focal nouns in this sample of definitions (conditions, processes, outputs and
benefits) reveals the difficulty of finding a logical category for things that motivate humans to
protect natural habitats and places [16]. Fisher et al. [17], affirming that ES must both be
ecological and lead to human benefits, define ES as ‘the aspects of ecosystems utilised
(actively or passively) to produce human well-being’. We find aspect a more useful term,
though not for something ‘utilised’. In fact, a minimal set of commonly studied ES cannot
logically be covered by any of the aforementioned definitions (Table 1) – and some studies [18]
seem unconstrained by any of them. A definition encompassing all of these definitions would
have to be very broad – something like ‘those ecological processes and their effects that certain
humans appreciate’. However, thanks to the existence of appreciative ecologists, such a
definition would have unlimited scope.

Some other posited ES cannot be construed in a way that fulfils any of the aforementioned
definitions. For example, animal welfare is considered in the UK National Ecosystem Assess-
ment [13], yet its beneficiaries are not human unless we consider the satisfaction of concerned
humans (in which case any ecological state of affairs that makes someone happier is an ES).
Meanwhile, the biodiversity of an area [19] is sometimes considered an ES, and a subtle
semantic shift from ‘biological diversity’ as an index (an intangible metric of diversity) [20]
(https://www.cbd.int/convention/articles/default.shtml?a=cbd-02) to ‘biodiversity’ being an
actual aggregate (almost a synonym for ‘assemblage’) [21] allows biodiversity to be simulta-
neously presented as also underpinning all other ES and having ‘existence value’ [5]. The value
of such concepts of biodiversity is not in question, but to construe any of them as a process,
output or human benefit seems illogical.

9School of Arts & Communication,
Leeds Trinity University, Horsforth,
Leeds LS18 5HD, UK

*Correspondence:
rmg@cantab.net (R.M. Gunton).

Table 1. A Selection of Ecosystem Services and Their Qualification under Some Prominent Definitionsa,b

Ecosystem service . . . is an ecological
process/function

. . . is an ecological
output/contribution

. . . is a human benefit

Insect pollinationc 1 0 0

Climate-change reductionc 1 ? 0

Soil formationc 1 1 0

Water supply 0 1 1

Food provision 0 1 1

Recreation (opportunity) 0 0 1

*Insect reproduction 1 ? 0

*Photosynthetic release of oxygend 1 1 1

*Profit from rising timber prices 0 ? 1

a1, qualifies; 0, does not; ?, may qualify in some situations.
bThe last three rows are counterfactual test cases (as indicated by * in the table): phenomena that are not (to our
knowledge) considered as ES yet appear to fulfil some of the definitions.

cWhile not themselves human benefits, these three items may lead to benefits. Yet the first two may clearly also lead to
human disbenefits: some destructive species rely on insect pollination, and some people stand to benefit from climate
change.

dOur Web of Science search in July 2016 did yield 15 empirical studies (all of Chinese sites) that considered oxygen
production, which was dropped from the Millennium Assessment’s list of examples between [14] and [22].
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Trying to fit specific examples into different definitions

*test statements from authors
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new EVF

Authors’ proposition
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other ways to think about value:
an experience working with heritage collections
[From a 2012 presentation I gave on valuing archives and scientific collections]
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Value depends on what we 
think we know about 
something
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Entity Abundance
object 8

collection 1
categories 3

10 lm or m3
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Different ways of estimating the value of heritage collections
By the amount of space it occupies



Value calculated from the sum of 
the number of occurrences of the 
object as represented by a 
dimension like weight or length
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Different ways of estimating the value of heritage collections
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Different ways of estimating the value of heritage collections
Application of the theory of information 

estimate of maximum scientific value calculated 
from a standard museological catalog description



Ecology is the study of 
the interactions between 
organisms and their 
environment

& over different spatial-
temporal scales
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Q. How to transfer epistemological advances between disciplines to 
“fit” with valuation schemes?



ex. How many species are there on Earth?

Larsen et al. 2017

1.5 million species described
of 1 to 6 billion?

and, in the past 25 years the “Tree of Life” has been transformed

J. Coston-Guarini /G

Q. How to transfer epistemological advances between disciplines to 
“fit” with valuation schemes?



Which brings us back to the 
statement at the beginning: Value 
depends on what we think we know 
about something
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Histoire	vécue:		
Un	exemple	de	programme	de	recherche	sur	
l’histoire	des	services	écosystémiques.	
M.	BONNIN	



Le	programme	SERENA	

•  Un	projet	de	recherche	fondamentale	issu	de	
l’appel	d’offre	Systerra	(2008)	qui	s’est	déroulé	de	
2009	à	2013.	

•  Porté	par	3	partenaires	IRD,	CIRAD	et	ISTEA	
•  Coordonné	par	P.	Méral	et	D.	Pesche	
•  ObjecWf	:	Analyse	de	l’émergence	de	la	noWon	de	
SE	(service	environnemental	ou	écosystémique).	

	



Des	fiches	repères	
pour	l’acWon	

•  12	fiches	sur	des	thèmes	
variés	

•  Par	exemple	:		
–  l’histoire	du	concept	de	

SE,		
–  Terminologies	et	

classificaWons	autour	du	
concpet	de	SE	

–  Les	SE	dans	les	agendas	
internaWonaux	

–  Les	paiements	pour	SE	
–  ….	



•  Fiche	
•  Chapitre	d’ouvrage	
•  CommunicaWon	dans	un	congrès	internaWonal	
(Dope,	Lexington,	USA	2013).	



The	influence	of	Ecosystem	Services	on	
Protected	Areas:	a	Social-Network	

Analysis	

DOPE	2013,	Lexington,	february	28	-march	3,	2013	

Rodary	EsWenne,	Bonnin	Marie,		
Bidaud	Cécile,	Méral	Philippe	

InsWtut	de	Recherche	pour	le	Développement	(IRD),	France	



IntroducWon	

•  Ecosystem	 Services	 as	 a	 strategic	 goal	 for	
biodiversity	:		

•  Global	 Strategy	 for	 Biodiversity	 (CBD	
CoP10,	2010)	

•  New	IUCN	definiWon	of	PA,	(2008)	
•  Strategy	 for	 biodiversity	 conservaWon	

for	European	Union	(2010)	
	
•  A	 study	 on	 the	 diffusion	 of	 ES	 in	 biodiversity	

conservaWon	 policies	 through	 an	 actor-oriented	
analysis	based	on	

•  Analysis	of	literature	
•  Interview		



Two	fields	through	which	ES	are	being	
mainstreamed	into	conservaWon	policies	

1.   The	 economic	 argument	 developed	 around	
ES	in	PA	

	
2.	ES	as	an	argument	for	new	prioriWzaWon	
						strategies	:	ES	vs	Biodiversity	to	map	AP	



1.  The	Economy	of	PAs	before	ES	
Ø  Economic	arguments	became	an	ancillary	 to	

ethical	 and	 ecological	 arguments	 in	 favor	 of	
wildlife	conservaWon	asa	mid-XXth	century.	

	

2.	The	90’s	:	DiversificaWon	of	Economic	Mechanisms	
Ø  PP	 partnership	 for	 bioprospecWon,	 contrac-

tualizaWon	 of	 parks,	 commercializaWon	 of	
knowledge	

	

3.	SE,	a	new	way	to	jusWfy	PAs	
Ø  Lobbying	role,	new	sources	of	funding	
							(Bishop	and	Emerton,	2005)	

ES	as	a	last	step	in		
the	economy	of	conservaWon	



Two-fields	through	which	ES	are	being	
mainstreamed	into	conservaWon	policies	

1.   The	economic	argument	developed	around	
ES	in	PAs	

	
2.	ES	as	an	argument	for	new	prioriWzaWon	
					strategies	:	ES	vs	Biodiversity	to	map	PAs	



CriWcal	ecology	of	ES	in	PAs	

1. Studies	 do	 not	 confirm	 a	 close	 correlaWon	
between	 strong	 ES	 areas	 and	 priority	 areas	 of	
conservaWon	(Chan	and	al.,	2006;	Naidoo	and	al,	
2008,	Turner	and	al,	2007;	Larsen	and	al.	2011).	
	

2. These	 results	 reveal	 the	 complexity	 involved	 in	
arWculaWng	the	two	objecWves	on	the	same	type	
of	space.	

3. ES	diversify	the	objecWves	of	PA	but	also	 jusWfy	
an	 increase	 in	 their	number	 (Herr,	Pidgeon	and	
Laffoley,	2011).	
	

4.  Link	between	ES	and	PAs	also	associates	
quesWons	of	insWtuWonal	coordinaWon.	



Two	levels	of	analyses	
which	allow	to	
disWnguish		

three	main	categories		
of	conservaWonist	

posiWons	



3	categories	

PosiWvists	

TacWcians	

TradiWonalists	

-	recognize	the	power	
of	the	concept	
-	maintain	a	biodiversity	
focus	
Emergence	of	ES	=	a	
legiBmizaBon	of	their	
approaches	and	tools		

Examples	:	Tuner	and	al,	2007	and	2012,	WRI,	PNUE,	UNESCO…	



3	categories	

PosiWvists	

TacWcians	

TradiWonalists	

-	idenWfy	ES	as	a	
pracWcal	tool		
-	are	not	shocked	by	
the	shij	that	has	taken	
place	towards	
economics.	
Emergence	of	ES	=	
mulBple	advantages		

(Carter	Ingram	et	al.	2012;	Goldman	and	Tallis,	2009)		



3	categories	

PosiWvists	

TacWcians	

TradiWonalists	

-	are	skepWcal	about	
the	use	of	the	concept		
-	insist	on	the	risks	of	
ES	being	integrated	
into	markets	.	
Emergence	of	ES	=	
commodificaBon	of	
biodiversity		

(Redford	and	adams,	2009;	Brockington,	2012,	Robertson,	2006)	



Thank	you	




