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ABSTRACT

Sen’s Capability Approach has radically re-oriented the vision of development,
from the obsession of an aggregate, ill-defined level of wealth towards a rigorously
defined notion of freedom that builds on the ideals of social justice and human dignity.
His recent book on the Idea of Justice (2009) opens new insight on how to integrate
environmental concern in the Capability Approach, going further than his previous
writings and speeches (Sen 2000). However, it still suffers from several weaknesses related
to the definition of sustainability. Sustainability is usually considered in two ways by making
a distinction between "“weak” and “strong” sustainability. Weak sustainability is built on
the assumption that the various forms of capital whether financial, physical, natural, social,
etc., are substitutable. Strong sustainability rejects this substitutability holding that there are
dimensions of natural capital which are critical and their depletion cannot be
compensated, therefore jeopardizing growth. In his writings, A.Sen is quite ambiguous,
oscillating between weak and strong sustainability, making it hard to think about human
development in a truly sustainable way.

This paper is a proposal to fill this gap and build a clear concern regarding the
integration of the ecological dimension within the Capability Approach. It aims at crossing
the Capability Approach (and more largely Human Development) with the Critical
Natural Capital theory (CNC) based on strong sustainability. CNC theory stemmed from
Ecological Economics and advocates for a social definition of “crificality” based on
relevant thresholds. CNC is a subset of natural capital which, at a prescribed
geographical scale, performs the ecosystem services that are essential for human well-
being and for which there are no substitute possible. Therefore, the loss of dimension of
such capital would conduct to irreversible situation. However, the criticality of natural
capital is related to the standards of living and relative affluence of particular group,



region or nation. Therefore, what is felt to be an intolerable loss of capital has to be
decided through social and political consensus. In that way, the Capability Approach
could provide an innovative frame to the CNC theory in order to ensure consistency with
the objective of strong sustainability.

The paper discusses four points. First, capability can be considered as the hybrid
result of nature (natural resources submitted to critical constraints) and society (social and
economic opportunities). The use of relevant conversion factor could contribute to the
setting up of a balance co-evolution between human dimensions and natural or living
organisms

Second, CNC determines those ecosystem services which are essential for the
people’s functionings. Therefore, it has to be taken info account when addressing the
range of human freedoms required for human development.

Third, through the achievement of their functionings, people have an impact,
positive or negative, on the habitat. Non-sustainable achievements would gradually
jeopardise natural capital. Some minimum thresholds have to be set up to delineate the
critical range of natural capital. If not there is a risk for a socio-ecological crisis that will
generate harmful consequences on the people’s freedoms.

Fourth, the Capability Approach, and through it Human Development, can help to
better delineate for whom and for what use natural capital would become critical. By this
way, providing a definition of strong sustainability where the crossing of Sen’'s Capability
Approach with the Critical Natural Capital theory would constitute the foundations for
research on sustainable human development.

Keywords: Sustainable Human Development, Capability Approach, Strong Sustainability,
Critical Natural Capital, Ecosystem Services.

INTRODUCTION

More than twenty years after the Brundtland report (WCED 1987) and the Rio Earth
Summit (1992), Ecological economics scarcely addresses the global issue of Human
Development, while, in the meantime, Sen himself does not fully address ecological and
environmental issues in his view of the Capability Approach and Human Development
(Sen 2009). The literatures of these two streams of thought have long been disconnected
(Neumayer 2010).

However, scholars from both Ecological Economics (Dodds 1997, Lethonen 2004,
Sneddon et al. 2006) and Human Development (Neumayer 2010) have claimed to
establish a dialogue. According to Lethonen (2004, p.204) “A marriage between the
capability approach and the one based on environmental functions might hence provide
ideas for analysing the environmental-social interface”. On the one hand, the Capability



Approach (CA) provides, according to Dodds (1997), a comprehensive philosophical view
of human well-being. “In Sen, one can see a way to radically alter the global orientation
of development, away from its obsession of an aggregate, ill-defined wealth, towards a
rigorously defined notion of freedom that builds on ideals of social justice and human
dignity” (Sneddon et al. 2006, p.262). However, if Sen provides a sophisticated explanation
of the role of resources, goods and services, in achieving well-being, his approach suffers
a lack of concern with ecological constraints and environmental sustainability (Lessman,
2011).

On the other hand, ecological economics, through its Critical Natural Capital
(CNC) theory, provides the foundations for considering sustainability in a “strong”
perspective (see Ecological Economics No. 44, 2003). In ecological economics, the
economic dimension is considered as embedded in the ecosystem. This is the case when
dealing with a structure of property rights on environmental resources and services, with
the social distribution of power and income, with gender issues and social class or caste
(Martinez-Alier 2001). Ecological economics, differently from mainstream economics,
influenced by the neoclassical schoal, is interested in the human-nature interaction, and in
justice over time (Faber 2008). Some scholars prefer to speak of sustainability economics
(Baumgartner and Quaas 2010). They have noted that ecological economics sfill
continues to use the tools inherited from mainstream economics (like rational model of
behaviour, marginal cost and benefit analysis, self-ruled markets, contingent valuation,
etc.) which may lead to an inappropriate vision of well-being inconsistent with the goal of
ecological economics (Gowdy and Erikson 2005).

When analyzing the benefits and limits of the two approaches, it appears that an
appropriate combination of CA and CNC could bring new insights for the analysis of
human-environment interacting system. It will help addressing questions on how and to
what extend is human being free, how one could conceptualize the instrumental and
intrinsic role of nature, how can human beings preserve and protect nature, etc.
(Baumgartner and Quaas 2010). On the one hand, CNC could be related to the CA to
make it more consistent with environmental sustainability, particularly  “strong”
sustainability. On the other hand, CA, which offers a pragmatic and contextual approach
for well-being and justice related to social choice, could be linked to the CNC theory in
order to provide a social and contextual definition of criticality. The paper debates of the
consequences of relating the CA to the CNC theory, and, more generally, bridging
Human development and Ecological economics.

It discusses four points. First, capability can be considered as the hybrid result of
nature (natural resources submitted to critical constraints) and society (social and
economic opportunities). The use of relevant conversion factor could contribute to the
setting up of a balance co-evolution between human dimensions and natural or living
organisms. Second, CNC determines those ecosystem services which are essential for the
people’s functionings. Therefore, it has to be taken into account when addressing the
range of human freedoms required for human development.



Third, through the achievement of their functionings, people have an impact,
positive or negative, on the habitat. Non-sustainable achievements would gradually
jeopardise natural capital. Some minimum thresholds have to be set up to delineate the
critical range of natural capital. If not there is a risk for a socio-ecological crisis that will
generate harmful consequences on the people's freedoms. Fourth, the Capability
Approach, and through it Human Development, can help to better delineate for whom
and for what use natural capital would become critical. By this way, providing a definition
of strong sustainability where the crossing of Sen’s Capability Approach with the Critical
Natural Capital theory would constitute the foundations for research on sustainable
human development.

1. The Capability Approach and the Ciritical Natural Capital Theory:
Insights and Limits

1.1. The Capability Approach
1.1.1. Presentation

“Usually, the progress of societies is measured mainly by the Gross Domestic
Product per capita and the growth of the economy, not by improvements in people’s
well-being” (Alkire 2010, p.38). In order to shift from this reductionist view of welfare, Sen
has proposed the “capability approach” which is based on the freedoms to choose in
order to ensure well-being. Well-being is less a matter of accumulating goods than what a
person is able (or free) to do or to become, with the use of these goods. Development
can be seen as “a process of expending the real freedom that people enjoy” (Sen 1999,
p.3). These freedoms are considered as both the "“ends” and the "means” of
development (Sen 1999, preface Xll). They allow individuals to become the main drivers of
their ‘human development’ by becoming an ‘agent’ capable to change their situation,
and the situation of others, then expressing their capability. Indeed, capabilities express
the various possibilities (i.e the potential functionings) a person can choose, according to
his/her values, to achieve expected life-styles (Sen 1992, 1999). Functionings are the actual
achievements of a person, i.e. “what a person is succeeding in doing or being” (Sen 1987,
p.19). The set of achieved functionings represents the real life of people. Functionings can
be elementary, and related to nutrition, health, life expectancy, or more complex such as
“taking part in the life of the community and having self-respect” (Sen 1999 p.75). The
following figure, adapted from Robeyns 2005, Bonvin and Farvaque 2008, illustrates the
logical pattern of the Capability Approach.

Figure 1: The logical pattern of the capability approach
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As the figure shows, the CA puts the light on the ontological roots of the well-being,
i.e. resources, entitlements and conversion factors, which are needed by the people to
build their capabilities. Resources include endowment (assets, commodities, income...),
entittlements as rights (i.e. a granted access to resources that could be converted into
capability and a real possibility of using rights)!. In addition, Sen noticed that people and
societies typically differ in their capacity to convert resources into functionings. The
people’s capacity to convert is relying on internal conversion factors, referring to personal
characteristics (i.e. physical and psychological characteristics, human capital,
experience...) and external conversion factors referring to the social context (institutions,
customs, public goods,...) and environmental conditions (climate variations, river flow
variations,...). It is important to note that, while capability is related to the freedom of
choice, functionings are related to well-being achievement. Thus, the capability concept
is operated through a notion of freedom (i.e. positive freedom) which enables to
encompass both potential and achieved choices (Reboud 2008). Indeed, by making the
difference between potential and achieved functionings, it is possible to highlight a
person’s true range of choice (e.g. making the difference between having unsustainable
use of natural resources because of no other option, or because of a deliberate choice)2.
By this way it is possible to understand the capability limits the people encounter when
trying to improve their well-being. For instance, a person who values the functioning “rapid
mobility” needs: first, resources like a bike or a car, or income for public transportation;
second, to be entitled to use it by having a granted access to this resource (through valid
driving licence, not being discriminated as a woman...); third, to know how to use this
resource (it concerns human capital, i.e. to know how to drive a bike or a car, how to take

1 Sen observed that the famines, which occurred in India during the 70’s, were not the result of
insufficient food production but a problem of access to this food: formal rights like selling his working
force, or selling his own production on markets, or buying food on market, were not operating
anymore.

2 According to Levrel (2003), poor do not have the opportunity fo choose a sustainable use of their
resources: they don’t have the capability. Therefore, extreme poverty makes it difficult for a person
to choose sustainable strategies to protect biodiversity, even if implies functionings that he/she
values the most (Duraiappah 1998).



public transportation); fourth, to be in good physical condition (an internal conversion
factors), and, at least, some external conversion factors like available roads or usable
tracks, indicated pathways... It is, only if the functioning could be achievable, that it will
be considered as a potential functioning. Then the person will choose among a set of
potential functionings (i.e. a vector) those which could be achieved (taking a bus or a
car) according to his values, means and opportunities. All the potential functionings a
person could achieve constitutes his/her set of capabilities. Therefore, the feasibility of
functionings of a person depends on: (a) resources and entitlements, (b) the set of
(individual) conversion functions, (c) social and economic opportunities, (d) the person'’s
values.

1.1.2. From Capability Approach to Human Development

Human development does not specify who decides what people ‘have reason to
value' in each context but it does create the space to discuss this issue. For example, if
people do not value an outcome, then human development has not occurred (Alkire
2010). So, finally capabilities and functionings are beings and doings people have reason
to value. Functionings are related to well-being achievement and capability is related to
the freedom of choice to achieve well-being. In this view acting freely and being able to
choose are directly conductive to well-being (Sen 1992). Thus poverty can be defined as
a lack of choice (and not anymore in monetary terms), when achieved functionings are
equal fo potential functionings. Poverty understood as a lack of choice can be relevant
for human development assessment both in northern and southern countries (see PNUD).

The capabilities set give information about the vectors of functionings reachable by
a given person and this information is important whatever the definition of the social well-
being. According to Sen (1999 p.253) “through informational broadening-- by shifting from
individual preferences to capabilities -- it is possible to have consistent and coherent
criteria for social and economic assessment”. Therefore, agreed social concerns can
emerge and partial agreements are sufficient to identify alternatives accepted by every
stakeholder without requiring complete ranking of all individual preferences?. In The Idea
of Justice Sen (2009, chap. 4 and 15) goes further advocating for a pragmatic, contextual
approach of justice based on public reasoning and capabilities as informational basis,
taking into account pluralities of values, and operated through democracy* understood
as “government by discussion”.

To sum up, the CA gives a more sophisticated explanation of the role of resources,
goods and services, in achieving well-being and relates it to general theory of social
choice. However, Sen’s approach suffers of a lack of environmental concerns like any

3 In other words, it is much more relevant to conceive building of collective preference through a
process of interaction between heterogeneous preferences rather than by their aggregation
(Levrel 2006).

4 Sen (2009) adds that democracy must also be seen more generally in terms of the capacity to
enrich reasoned engagement by enhancing informatfional availability and the feasibility of
interactive discussions.



other traditional economic approaches. He has not seen the particular features of
ecosystem services (Sneddon et al. 2005, Lessman 2011) and the consequences on
sustainability. The next paragraph will be dedicated to the presentation of strong
sustainability and its core component CNC, which constitutes, as we will see in the second
part, the framework in which Sen’s approach, and more broadly, human development
should be embedded.

1.2. Critical Natural Capital Theory and Strong Sustainability
1.2.1. Reference to Strong Sustainability

In a neo-classical economic approach, the sustainability debate is reduced to a
mere question of substitutability between natural and man-made capitals; there is no
concern for the complex interplay between economic, socio-cultural and ecological
systems (Chiesura and De Groot 2003). On the conftrary strong sustainability approach,
which derives from a different perception that substitutability of manufactured for natural
capital is seriously limited by such environmental characteristics as irreversibility,
uncertainty and the existence of ‘critical’ components of natural capital, which make a
unique conftribution to welfare (Ekins et al 2003). In this view, natural capital is more as
complementary o man made capital rather than substitutable. Natural capital has to be
understood as a metaphor to indicate the importance of elements of nature (e.g.
minerals, ecosystems and ecosystem processes) to human society. CN should not be
considered as a simple stock of natural resources but as a set of complex systems
compounded of biotic and abiotic evolving elements of which interactions determine the
ecosystems’ capacity to provide directly or/and indirectly a wide array of functions and
services to human society (De Groot et al. 2003, Brand 2009). In this respect, Critical
Natural Capital is in fact considered as a subset of natural capital which, at a prescribed
geographical scale, performs essential ecosystem functions and services for well being of
present and future generations, for which no substitute in terms of other type of capital
currently exist and the loss of which would be irreversible (entailing very large costs)
provoking socio-ecological crisis (Dodds 1997, Noel and O'Connor 1998, Ekins 2003, Ekins
et al 2003, Chiesura and De Groot 2003, De Groot et al 2003, Levrel 2006, Brand 2009).
Some authors talk about environmental functions other of ecosystem services (ES). The
word ‘function’ is being used, namely to indicate some capacity or capability of the
ecosystem to do something that is potentially useful to people (Haines-Young and
Potschin 2010) and ecosystem services as are understood here as aspects of ecosystems
utilized (actively or passively) to produce human well-being (Fisher et al. 2009). The
functions or processes become services if there are humans that benefit from them.
Without human beneficiaries they are not services (Fisher et al. 2009). Defining what
constitutes an ecosystem function or service, an understanding of spatfial context
(geographical location), societal choices and values (both monetary and non-monetary)
is as important, as knowledge about the structure and dynamics of ecological systems
themselves (Haines-Young and Potfschin 2010). We will not going into details here in the
distinction between functions and services and we will talk only about ecosystem services



for simplification. However, it is necessary to distinguish supporting service (corresponding
to function “of” natural capital, or “indirect services”) from the other ones. They
correspond fo the basic processes and cycles in the internal functioning of natural
systems, which are responsible for sustaining and maintaining the stability and resilience of
ecosystems and which provide a habitat for all living organisms including human being
(Ekins et al 2003). Three category of direct services are acknowledged by MEA as
provisioning services (food, drinking water, fuel wood, fibber, etc.), regulation services
(water and air quality, climate and pest regulation, pollination, regulation of erosion etc..)
and cultural services (recreation, tourism, aesthetic inspiration...). Therefore, ecological
services (ES) range from the very sustenance of basic biophysical conditions (supporting,
regulation, provisioning services or source, production functions) to the provision of
opportunities to recreate, learn and experience ‘higher’ feelings (cultural services or
information and scenery functions) (Noel and O'Connor 1998, De Groot 1992, De Groot et
al. 2002 and 2006, Douguet and O'Connor 2003, Chiesura and De Groot 2003, MEA 2003
and 2005, Ekins et al. 2003). In terms of scientific methodology, strong sustainability is to be
greatly preferred as the a priori position of full substitutability of natural capital which for
two reasons appears improbable (Ekins et al. 2003). First, the destruction of manufactured
capital is very rarely irreversible whereas irreversibility, with such effects as species
extinction, climate change or even the combustion of fossil fuels, is common in the
consumption of natural capital. Second, moreover, to the extent that manufactured
capital requires natural capital for its production, it can never be a complete substitute for
biophysical elements and structures of natural capital.

1.2.2. Criticality as a Social Consensus

According to Brand (2009) there is immense conceptual confusion around the CNC
because it is controversial which measure would be appropriate to reflect or mirror
‘criticality’ (e.g. ecological importance, economic value, socio-cultural landscape...).
Nevertheless, criticality of natural capital is dependent on the level of technology and
values put forward by the society (Ekins et al. 2003, Chiesura and De Groot 2003). Then no
need it be assumed that all environmental functions are so important for human welfare
that they must be maintained. Some assessment must be made of those functions that
play a particularly important role in life support and human welfare, and policy for
sustainability must be geared towards these. Indeed, in many cases, what counts as an
‘unsustainable effect’ rather than a sustainable economic cost is a matter of judgement
which can only partially be resolved by science. Ethics and the attitude to risk also play a
significant role here. Moreover many environmental problems are characterized by fluid
and incomplete state of scienfific knowledge, accompanied by the inherent
unpredictabilities of complex systems (Noel and O'Connor 1998, Ekins et al. 2003).
Consequently, determination of criticality depends on ecological, as well as economic,
political and social criteria and critical levels depend not only on ecological standards,
but are also related to standards of living and relative affluence of a particular group,
region or nation (De Groot et al. 2003). Therefore, what constitutes an intolerable loss
hence, what is critical, is to be decided by social or political consensus. Although strong



sustainability recognizes nature as a distinct, even critical, sort of capital (which makes it
already more consistent with sustainability requirements) it remains somehow abstract and
difficult to operationalize. Concepts such as ‘non-substitutable’ or ‘irreplaceable’ raise
fundamental questions like: Irreplaceable for whate And for whom?¢ (Chiesura and De
Groot 2003).

Ekins et al. (2003) give as a conclusion of the European CRITINK project, that is not
possible to identify CNC as particular elements of natural capital but that it has to be
identified through environmental functions i.e. ecosystem services it provides. Therefore,
methods for identifying who benefits from ecosystem services are needed. Without this
information, we risk creating or exacerbating existing social inequities with policy
incentives (Daily et al. 2009). In addition, to build the credibility of ecosystem service
approaches a grasp of the decision-making processes of individual stakeholders is
needed (ibid). According to Carpenter et al. (2008) the fundamental challenge to go
beyond MA is to understand the dynamics of ecosystem services and human well-being
raising, among others, emblematic questions such as: How changing flows of ecosystem
services affect the most vulnerable members of societye What mixes of ecosystem
services do people prefere How do human choices and actions affect local flows of
ecosystem servicese However, only a few publications exist that link sustainability and
personal decision making (Rauchmayer et al. 2011) and, as we saw in the infroduction,
ecological economics still largely operates with inherited tools (homo economicus
behaviour, self-ruled markets, marginal cost and benefit analysis, etc.) from mainstream
economics (Gowdy and Mayumi 2001, Gowdy and Erikson 2005). That constitutes a major
break to CNC definition and operationalization not allowing to well understand for what
and whom natural capital could critical neither the dynamics of ecosystem services and
human well-being. We assume that crossing CNC theory and Sen’s capability approach
could help addressing these questions but it is first necessary to integrate an ecological
dimension in the Sen’s approach. We will see in the next part how it is possible to do so,
thanks to the CNC framework.

2. Integrating the Ecological Dimension within the Capability Approach

2.1. Capability Approach, Human Development and Sustainability

If the CA provide sound based underpinnings for “"human development” by
reconciling the economic and social dimensions, it does not make a space for
environment as defined in the the CNC theory. Sneddon et al. (2006, p.262) note “If there
is one noticeable gap in Sen’s analysis, it is a lack of concern with the environment and
ecological changes”. According to Flippo (2005), in his approach, Sen conceives the
Nature in the same way as neoclassical economics does i.e. passive, inert, stable,
guaranteed. Hence, in the Sen’s perspective, human beings are the only “agent” of
freedom expansion or restriction. Therefore, freedom expansion is only blocked by a lack
of ingeniousness or cooperation of Human beings. The absence of a clear ecological
concern in the Sen’s approach does not enable to assess well-being in a fully sustainable



way. Sen has never pronounced it self clearly on the style of sustainability should be
promote staying ambiguous in his writings oscillating between on strong and weak
sustainability (Neumayer 2010). In his last book, Sen still advocates for Solow?® formulation of
sustainability (i.e. a “weak” perspective) but with an important modification saying that “in
particular , sustaining living standards is not the same thing as sustaining people’s freedom
and capability to have —and safeguard-what they value and have reason to attach
importance to” (Sen 2009, p.250). He gives the example of preservation of the spotted owl
for reasons that have nothing much to do with human living standards but he did not
explain those reasons.

For the first time in twenty years of existence the 2010 definition of human development
recognized the ecological dimension defining human development as “the expansion of
people’s freedoms — the worthwhile capabilities people value — and to empower people
fo engage actively in development processes, on a shared planet” (Alkire 2010, p.40). It is
noted, under the above cited definition, that “Human Development is development by
the people of the people and for the people.” The first phrase could be very useful, as we
will see in part 5, for the CNC social definition, but the second sentence corroborate
Flipo's above statement (in thought of human development scholars people are the only
means of capabilities). To our mind it would be necessary in order to make human
development sustainable to add “human development is development by the people of
the people and for the people with and within Nature”. As we saw natural capital is not
fully substitutable by another type of capital and provides many ES. As many studies
showed (MA the most acknowledge) “all people—rich and poor; living in developing or
developed countries—depend on ecosystem services for their well-being” (UNEP 2005,

p.10).
2.2. The Capability Approach and Ecosystem Services

According to Lessman (2011), the CA offers some possibilities to take ES into account.
Provisioning service could be taken into account by the world “resource” (production of
food, collection of food or fuel wood medicine plants etfc... for consumption or income).
Regulation services could be both “conversion factor” (climate regulatfion, water
regulation for irrigation etc) and “resource” as public good (air quality, public good).
Cultural service could be eluded by the CA (e.g. through “being” functioning when
achieved confers “identity”) but not in a uniform and systematic way. In brief the
“production” of capability and the role of ecosystem services has yet to be explored.

As we already saw in the CNC presentation part, ES range from the very sustenance of
basic biophysical conditions (supporting, regulation, provisioning services) to the provision
of opportunities to recreate, learn and experience ‘higher’ feelings (cultural services). If
the first provide the basic requirements for the very existence of human life, the second

5 Solow'’s sees sustainability as the required resources that must be left fo the next generation in
order to achieve a standard of living af least as good as our own generation and fto look similarly
for the generation after next (Sen, The Idea of Justice 2009, p.250).
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contributes to making it worthy to be lived (Chiesura and De Groot 2003). From the above,
it is clear that ES fulfil not only the basic physiological needs (clean air, water, food etc.),
but also economic and social functions, through their critical contribution to human well-
being both at the personal (freedom, self-development, recreation, psycho/physical
health, etc.) and at the collective (social contacts, norms and values, ethics, ideals,
cultural identity, etc.) levels. "It is interesting to note the resemblance of Sen’s approach
with the function-based approach used by some ecological economists to define what is
often called critical natural capital” (Lethonen 2004, p. 204). Indeed, the above examples
of ES conftribution to human well being echo Sen’s definition of functionings (to be well
nourished, to take part in the community etc...). Therefore, it can be state that ES
constitute essential inputs for many functionings required by human development. Clearly
some minimum configuration of structure and process is required for *healthy’ functioning
and service provision (Fisher et al. 2009). This ‘infrastructure’ has value in the sense that its
prior existence and maintenance is necessary for service provision, and is therefore a
service in itself (ibid). Humanity's primary dependence on the ‘functions of’ “life support”
functions or “supporting” services of natural capital reflects the fact that, however they
may perceive themselves, humans are a part of, and not apart from, nature (Ekins et al.
2003 p.170). But there is no space in Sen's approach to reflect this idea. It is, hence,
necessary to do so framing the CA into the CNC theory.

2.3. Critical Natural Capital as an Arena for Human Development

Sen made a move forward the environment in his last book recognising for the first
time that it also provides opportunities to people. For Sen, the environment is not only a
matter of passive conservation of pre existing natural conditions since it can also include
the results of human creation. For him development is fundamentally an empowering
process and this power can be used to preserve and enrich the environment and not only
to decimate it. However, Sen does not specify that human activity cannot be viewed as
external to ecosystems and that human creation at the end depend on nature as it is
showed by the CNC theory. Drawing on this basis we will go further in the integration of an
ecological dimension in the CA. According to D. Harvey “Human beings, like all other
organisms, are 'active subjects transforming nature according to its laws' and are always in
the course of adapting fo the ecosystems they themselves construct (p28, 1993). Human
societies produce nature as much as nature shapes human societies. Therefore, it is much
more relevant thinking the transformation of a particular ecosystem in terms of changing
forms of social organizations that produced it rather than defend the rights of a
hypothetical mother earth (Harvey, 1993) or preserving particular species for reason that
go beyond living standards as in Sen given example of spotted owl. It is, in practice, hard
fo see where 'society' begins and 'nature' ends (Harvey 1993, p.33) because “human
beings are part of Nature from which they draw a part of their being and their effective
capacities of action” (Flippo 2005, p.73, Morin 1973, p.100).: This sentence could also be a
definition of what is a “capability” and illustrates the fact that “capability” could be
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considered as a hybrid product of Nature and Societyé. But the existence of capability
requires the existence and the maintenance of natural activity about which, in order to
avoid provoking harmful consequences on people’s freedom, human must pay attention
(Flipo 2005, Ekins 2003). The CNC (identified through the ES it provides) thus constitutes the
ecological foundations of capabilities. The size and quality of the CNC is hence directly
related to the real freedom that people enjoy. That is why capability achievement or
improvement can not be done, to some extent (defining CNC through an open and
participatory process), without taking info account this ecological dimension. Furthermore,
a just social order includes the stipulation that it preserves itself and the natural
foundations of its existence (Faber 2008). Going further than minimum thresholds which
delineate the critical facet of natural capital would involve socio-ecological crisis
provoking harmful consequences on people freedom. Considering CNC as human
society's habitats and as a source of crucial elements (ES) for essential capabilities
involves that conservation and enhancement of the availability and quality of the CNC
(and ES) should also be regarded as a goal for a “development as freedom”. The degree
of sustainability of conversion of the CNC elements (i.e. ES) into achieved functionings
becomes a major issue for human development.

The pattern bellow tries to catch up the three following ideas. First, there is the fact that
the CNC provides ES which are essential elements for those functionings required by
human development and, consequently, have to be considered when determining
people’s capabilities. Second, when a person achieves a functioning, this will have an
impact on the CNC, structuring or modelling by this way his habitat. Third, it reflects the
primary dependency of human beings on the CNC as an arena for action and co-
evolution with other living organisms. By this way, we integrate the ecological dimension
within Sen’s capability approach.

Figure 2: Sen’s equation of well-being framed within critical natural capital

CNC J [ [

Set of
Resources c _ Potential Achieved
onversion o . Functionings
o — ¢ — | Functionings [—»Choice —» - 9S|——
Entitlements actors - =
(capabilities) Real life of
people

sAccqdrding to the French philosjpher Edgar MLrin « Man is quh‘urol being by nature andl a natural
being by culture (Morin The Paradigm Lost 1973, p. 100).
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3. Making the CNC Theory more Consistent with Social and Individual
Concerns through the Capability Approach

3.1. Well-being and Ecosystem Services

We have demonstrated in the previous part how the environment provides essential
elements for capability production. This part is dedicated to the illustration of how
applying the CA reasoning to ES could help to better comprehend individual well being
concerns in the CNC theory. As it was noted by several authors (De Groot et al 2003, Ballet
et al. 2005, Dubois 2009), it is essential to address not only the ecological, but also the
socio-cultural and the economic dimensions if we are to achieve sustainable use of our
(critical) natural capital. In addition, Carpenter et al (2008) claimed that research is
needed to understand the effect of changes in ecosystem services on wealth and
poverty. Well being if offen measure in terms of income and poverty is frequently
quantified by using the poverty line expressing the minimum income required to purchase
a person’s basic nutritional needs. However, ES are often outside the market economy,
affecting human well-being in multidimensional ways (Carpenter et al 2008). As we saw,
the CA gives a more complex explanation of the role of goods and services in achieving
well-being. So we could apply it to the CNC in order to better explore links between ES
and well being i.e. fo which limits people are exposed to draw functioning from CNC. If
the Millennium Ecosystem Assessment defines Ecosystem Services as “the benefits that
people obtain from ecosystems”, we can see on the light of Capability Approach, that
these benefits are not direct or automatic. The following figure highlights the fact that to
draw capabilities from ES (or CNC) people need resources, entitlement and finally
conversion factors (internal and external). Applying CA reasoning to CNC provides an
interesting lens to address inequalities of opportunities drawn from ecosystems as it is
detailed in paragraph c, but first we illustrate the above reasoning through three
examples.

Figure 3: The capability
CNC . .
approach reasoning applied
to critical natural capital
Set of
Potential
Ressc+>urces | Conversion
Entitlements factors Funct|_on|ngs
(capabilities) 13




3.2. Some Instances

Living nearby a forest is not sufficient to truly derive well being from it. For a person
who values the functioning “walking into the forest for recreation”, the existence of a
forest which can deliver the recreation services is an absolute pre requisite but it is not
sufficient to derive well being from it. Indeed, this person needs some resources e.g.
means of transportation to get there like a car or bike, sufficient income to take public
transportation, sufficient income to pay the forest entrance fees, appropriate clothes,
some free time to envisage this walk... He also needs to be entitled to these resources and
to the forest (to have a granted access to it ...). If we are now looking at internal
conversion factors it is necessary to be educated, informed or have already experienced
the well being which could be derived from a walk, to be good health condition... At the
end people need external conversion factors as roads and fracks, existence of public
transportation, signs and indicated pathway to do not get lost in the forest, favourable
cultural context ....For example in Fontainebleau which is the biggest forest area of Paris
region, one of the richest in terms of biodiversity in France and now recognised as
biosphere reserve by the Unesco, Poor people won't go into in the forest even if they live
at the edge because enjoying the forest according to them is not a type of leisure for their
social class (Kalaora 1993) . We don't want them to go into the forest because people
have their reasons but it is just to highlight that living within a rich natural capital area does
not mean you can benefit from it.

We now take the air quality regulation service as an example which appears as a
free public good. To breath, people do not need resources neither to be entitled, but
depending on one’s internal factors, an asthmatic person will not be able to draw the
same capabilities from low air quality that a non asthmatic person could.

If we take the example of a person who would like to derive some well being from
provisioning service through food production for consumption or income his capability will
depend on his resources, entittements and conversion factors. At first is coming the issue of
entittlements, i.e. distribution of property rights, possibility of distributorship on particular
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land which could deliver the service. As it is already well acknowledged by several studies
enfittements to land for agriculture constitute often a strong limiting factor, both in
Northern and Southern countries, for new people who want to start developing
agricultural livelihoods. Then the issue of resources comes as appropriate agricultural tools
and entitlements to the resources such as access to capital and loans.... Regarding
internal factors specific knowledge are necessary for agriculture. Of course good physical
condition is also required in the box of internal factor for drawing capabilities from
provisioning services. The last but not the least, the box of external factor includes many of
the regulation services (regulatfion of climate, water, soil erosion, pollination etc...) and
some parameters such as market existence, distribution supply facilities, regulative norms,
customs etc...

Those instances teach us that the following parameters: resources, entitlements,
infernal and external conversion factors describe people limits (constraints) to obtain
capabilities from nature.

3.3. Addressing Inequalities

As we saw natural capital provides to people ES required by essential human
development functionings (food, health, recreation, inspiration etc.). Considering ES as
elements of people’s real freedom (through capabilities) means, in terms of social justice,
that individuals or communities should have a granted access to the services they value.
However, the access to ecosystem services if often a source of well-being inequalities for
the following reasons:

- Entitlements: Poor or marginalised social groups are always suffering of entitlement
problems that do not enable them to draw functionings (even less sustainable) from ES
(e.g. farmer communities are excluded from many protected area without negoftiations,
property rights, high prices of land in Northern countries, etc.).

- Accumulation: Many scholars have shown that economic inequalities and
ecological ones are often cumulated (Laigle and Oehler 2004, Laigle and Tual 2007). Poor
people are often living in low quality environment which does not provide them the ES
needed to have all the functionings required by human development.

- Competition between ES: Situations where the use of one ES is at the expense of
some other services valued by others stakeholders (e.g. provisioning VS recreation...) (Noel
and O’Connor 1998). Since ES are in competition to ensure well-being of different social
groups, the choice of the ES to be maintained or the way of maintaining it, will depend to
some extent on the political capacities of these groups.

- Conversion capacity: Regulation services can be taken into account by
conversion factors in the Sen’s approach. But as far as Sen created this category
observing that people differ in their capacity to convert resources into capability,
regulation services as conversion factor could therefore also constitute a factor of
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inequalities (e.g. distribution of rivers flow, distribution of precipitation along watershed,
desertification, flooding, climate variation....).

As a preliminary conclusion we can say that applying the CA to the CNC puts the
light on people’s limits to draw opportunities from ecosystems services in terms of
conversion factors, entitlements and resources. The distribution of the formers parameters
is not equitable among groups our societies so not everyone can draw the same
capabilities from the same quantity and quality of ES (i.e. of the CNC). Consequently,
comparisons, measures, indicators or public policies based on ratio of natural capital per
capita is not sufficient to assess the interactions between people’s well being and the
environment. Nevertheless, the goal is not to reach a strict equality of capability all over
the world, but to promote an equitable distribution of capability regarding the socio-
environmental characteristics of a given territory.

In addition, infroducing ES in a well established framework of well being assessment
help to overcome some limits of this concept. Indeed, it helps to frame it in structure of
distribution of entitlements, distribution of resources, to link it with personal features and
within a socio-cultural and economic context through conversion factors.

4. Human Beings as “Agent” of Sustainable Human Development

4.1. The Characteristics of the “Agent”

According to Neumayer (2010, p3), "human development serves to remind
sustainability proponents that people are real people with freedoms and choices, not
social welfare state clients who are allocated a certain amount of utility by the
omnipotent social welfare planner”. If Sen has based his approach on positive freedom, it
is because acting freely and being able to choose make people agent of change. For
him, if individuals evolve in a democratic environment, they use their capabilities to take
part in decision-making process, in order to increase their opportunities (Sen 1999). Thus
the ‘patient’ whose well-being commands attention becomes the ‘agent’” who can
transform the society (Dreze and Sen 1989). By considering the results of the previous part,
we can state that the people’s capacity to be an “agent” of human development
depends on a series of parameters, which are: first, the availability and quality of the
CNC; second, the availability of adequate resources; third, the distribution of the
enfittements; fouth, the degrees of the conversion factors, and ultimately the set of
reference values, personal ethics and responsibility, which guides the selection of the

7 Sen adds in The Idea of Justice (2009, p.252): “... people as “agent”, whose freedom to decide
what to value and how to pursue what they value, can extend far beyond their own interest and
needs”. According to UNDP (2002, p. 53):"People are not only the beneficiaries of economic and
social progress, they are also its agents, both as individuals and by making common causes with
others”. Alkire (2010, p.39) defines agency as: “Supporting people and groups as actors; helping
them to help themselves”. For more detail see agency freedom.
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potential functionings to be achieved. The table below presents as a summary of these
parameters which contribute to make people be agent of human development and
provides some instances of such parameters.

Table 1: Parameters for the capacity of being a human development agent

Parameters Instances

CNC (socially and Critical Natural Capital which could

collectively defined) deliver ecosystem services which
constitute essential input for many
capabilities

Resources Commodities, income, free time, tools,
manufactured and financial capital,
loans...

Entitlements Property rights, institutional

arrangements, rules and rights
(operating and laws)...

Internal conversion factors | Human capital, Health condition,
psychological condition, social capital,
experience.....

External conversion factors | Public infrastructures, institutions,
markets, social norms and customs,
some regulation ecosystem services...

Ethical reference Ethics, values, responsibility,
recognition...

4.2. Assessing the Sustainability of Human Development

Chiesura and De Groot (2003, p.224) state that “Crificality can be considered as an
‘emergent property’ arising out of the interaction of ecological and human value
systems.” As it is demonstrated all along the paper crossing the CA and the CNC theory
could help to address this statement. The scheme bellow fry to catches up this idea
providing a framework to better understand the dynamics of ecosystem services and
human well-being showing the positive or negative feedback an achieved functioning
could have on the CNC.

Figure 4: Framework for the analysis of sustainable human development
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the scheme we see that capabilities drawn from the CNC depend on people’s resources,
entitlements, conversion factors, and ultimately on “the values” which guide the choice
among potential functionings. Therefore the sustainability of a chosen functioning will
depend on these parameters. As long as poverty is defined as a lack of choice (and not
in monetary terms) many people can not have the opportunity (regarding their
conversion factors, entittements and resources) to obtain a sustainable functioning from
the CNC. Some other people could have the required resources, entittement and
conversion factors to achieve sustainable functionings from the CNC but they do not
because of their values. Converting resources and ES intfo unsustainable achievements
gradually nibble the natural capital. According to the nature of the functioning the set of
capabilities will increase or decrease. The first corresponds to sustainability and the second
one to the exact opposite. Here, we understand sustainability as it is formulated by Sen
(2000 p.5) “Development that promotes the capabilities of present people without
compromising capabilities of future generations”. If availability and quality of CNC
decreases, the capability set will do so. Exceeding critical minimum thresholds of natural
capital will lead the system in a non sustainable dynamic (or pathway) accompanied by
ireversible effects. In economics, irreversibility occurs when the current choices are
constrained by the previous ones. Degradation of natural capital by its unsustainable use
over critical thresholds involves that people will loose the possibility of achieving essential
functionings (enjoying good air quality, enjoy healthy agricultural product, enjoy
landscape efc...) leading to a net loss of capabilities for present and to some extent to
future generations. Making the difference between achieved functionings and
capabilities enable the assessment of a person true range of choice. That's very
interesting to assess interaction between societies and Nature notably, in the developed
countries where the income of a major part of the population is not depending directly on
natural resources. Indeed, making the difference between achieved and potential
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functionings could reveal the constraints (time allocation, information lack, conversion
factors etc.) that people endure. It could also reveal the adequacy between people’s
values, behaviour regarding use of ES and the opportunities they really have to function
sustainably (e.g. going to supermarket as deliberate choice or going there because there
is no others alternatives due to a lack of resources (money, time..), internal conversion
factor (education, information ..), external conversion factors (absence of organic shops
and markets, social norms...). The innermost feedback loop corresponds to the socio-
economics realm and the circumstancing one to the environmental realm, illustrating that
individual and societies are embedded in Nature.

4.3. People as Agent of Sustainable Human Development

As far as people could be considered as agent they could be the core unit for
sustainable human development construction. Therefore, human development goal
should be that each person® could participate, through his functionings, to the CNC
definition and maintenance through time. We assume that promoting an equitable
distribution of resources entitlements and a strong attention to the person’s characteristics
(conversion factors), regarding the socio-environmental characteristics of a given territory,
constitutes a prerequisite to reach this goal.

As long as capabilities and functionings are beings and doings that people have
reason to value Human development can help improve the CNC definition because it
does not specify who decides what people ‘have reason to value’ in each context. But it
does create the space to discuss this issue thanks to the informational broadening
enabled by shifting from preferences to capabilities. Agreed social concerns can emerge
and partial agreements are sufficient to identify equitable alternatives accepted by every
stakeholder. That constitutes a major contribution of the CA to the CNC by contributing, at
least theoretically, to make more feasible the social definition of criticality.

So all this reasoning leads us to improve the definition of human development
toward Sustainable Human Development defined as “a Development that promotes the
capabilities of present people without compromising capabilities of future generations
through the democratic definition and conservation of ther CNC". We accompanied this
definition by the one of “sustainable functioning” which is the most basic element of
sustainable human development. We define this notion as “an appropriate combination
of elements of the CNC (or ES), resources, entiflements and conversion factors that the
people have reason to value, and which do not compromise capabilities of present and

8According fo Sen: “The presence of individuals who think, choose and act — a manifest reality in the world-
does not make an approach methodologically individualistic” (Idea of Justice 2009, p.245). According to
Alkire (2010, p.34) “Sen’s capability approach embraces ethical individualism but does not defend
methodological or ontological individualism. Ethical individualism “postulates that individuals are the ultimate
units of moral concern ... This, of course, does not imply that we should not evaluate social structures and
societal properties, but ethical individualism implies that these structures and institutions will be evaluated in
virtue of the causal importance that they have for individuals' well-being.”
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fo some extend (according to actual state of knowledge) of future generations”. The
research goal to foster sustainable human development research is to bring to light the
gap that exists between potential functionings and achieved functionings in order to
highlight the capability space (related to the CNC, resources, entitlements, conversion
factors) on which public policies must act and values which should be debated in order to
improve people’s opportunities of sustainable functionings.

CONCLUSION

On the one hand, framing the CA intfo the CNC adds to the former the ecological
dimension of sustainability. On the other hand, framing the CNC into the CA strengthens
the theoretical background of the former by providing a social definition of criticality
leading to concrete operations. By inter-relating the CNC theory and Sen’s CA the paper
brings to the forefront some interesting elements to help defining for “what” and for
“whom” natural capital could be critical. As demonstrated in section 2, natural capital
could be critical because it provides a habitat for human beings and a flow of ecosystem
services which take part in the building of people's capabilities. Therefore the
conservation of the CNC becomes an important goal for human development. Framing
the CNC intfo the CA enables to think the democratic definition of criticality. Indeed,
applying the capability approach to ecosystem services reveals “why” people “have
reason” to value a particular set of functionings. It is because drawn from the choice of a
partficular set of ecosystem services, e.g. organic farming vs. intensive farming, buying a
four wheel drive car vs. hybrid one, etc. Therefore, it could be argued that the crossing the
CA and the CNC theory brings relevant data on what are the mixes of ecosystem services
that people do prefer for the CNC.

This crossing also helps defining for whom natural capital would be critical. As we
saw in section 3, applying the CA to the CNC offers an informational broadening on
relationship between human well being and environment. Indeed, the CA put the light on
the person, his characteristics and the environment in it broader sense (including natural,
social, political, cultural and economical dimension) within he evolves and his values.
Applying the CA reasoning to the CNC highlighted that on its own ES are not sufficient to
provide people capability and put the light on people’s inequalities to draw opportunities
from ecosystems in terms of resources, entitlements and conversion factors. That will allow
a better understanding of how changing flows of ecosystem services affect the most
vulnerable members of the society.

Through this integrated approach of human development, human beings are not
any more reduced to rational *homo economicus”, but understand as a person with
values (that allow a space of investigation of “why" people act in a particular way), with
partficular characteristics (resources, entittements and conversion factors) and who can
be considered as an “agent” of sustainable human development through democratic
definition and conservation of the CNC. It can be argued that our crossing will help to
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better understand how criticality emerge from social-environment interactions, giving a
framework to investigate how do human individual choices and actions affect local flows
of ecosystem services. As the ultimate result, the integrated definition of sustainability
drawn out of the crossing constitutes with the notion of sustainable functioning, theoretical
integrated underpinnings to foster sustainable human development research and
sustainability economics! An operationalization of this theoretical paper is on going and
we hope to be a source of inspiration for plenty others.
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