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M
ankind is now confronted with an issue 
of worldwide concern, i.e. desertification, 
which is both a natural phenomenon and 
a process induced by human activities. 

Our planet and natural ecosystems have never been so 
degraded by our presence. Long considered as a local 
problem, desertification is now a global issue that affects 
us all, including scientists, decision-makers, citizens 
from both the South and North. Within this setting, it is 
urgent to boost the awareness of civil society to convince 
it to get involved. People must first be given the elements 
necessary to better understand the desertification 
phenomenon and the concerns. Everyone should have 
access to relevant scientific knowledge in a readily 
understandable language and format. Within this scope, 
the French Scientific Committee on Desertification has 
decided to launch a new series entitled 'Les dossiers 
thématiques du CSFD', which is designed to provide 
sound scientific information on desertification, its 
implications and stakes. This series is intended for 
policy makers and advisers from the North and South, 
in addition to the general public and scientific journalists 
involved in development and the environment. It also 
aims at providing teachers, trainers and trainees with 
additional information on various associated fields. 
Lastly, it endeavours to help disseminate knowledge on 
the combat against desertification, land degradation, 
and poverty to stakeholders such as representatives 
of professional, nongovernmental, and international 
solidarity organisations.

A dozen reports are devoted to different themes such 
as global public good, remote sensing, wind erosion, 
agroecology, pastoralism, etc, in order to take stock of 
current knowledge on these various subjects. The goal 
is also to set out ideological and new concept debates, 
including controversial issues; to expound widely used 
methodologies and results derived from a number of 
projects; and lastly to supply operational and intellectual 
references, addresses and useful websites.

These reports are to be broadly circulated, especially 
within the countries most affected by desertification, 
by e-mail (upon request), through our website, and 
in print. Your feedback and suggestions will be much 
appreciated! Editing, production and distribution of 
'Les dossiers thématiques du CSFD' are fully supported 
by this Committee thanks to the backing of relevant 
French Ministries and the French Development Agency. 
The opinions expressed in these reports are endorsed by 
the Committee.

Foreword

Marc Bied-Charreton
President of CSFD

Emeritus Professor of the University
 of Versailles Saint-Quentin-en-Yvelines 

(UVSQ, France)
Researcher at C3ED-UMR IRD/UVSQ 

(Centre of Economics and Ethics for 
Environment and Development)
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Preamble

his CSFD special issue n°7 presents major 
features of the ‘restoring natural capital’ 
(RNC) concept applied to arid and semi-
arid regions for the purposes of facilitating 

communication, information sharing and discussion. 
The goal is primarily: (1) to participate in promoting this 
approach to societies and communities most affected 
by degradation of the environments and resources they 
manage, and (2) to persuade governments and public 
and private assistance decision-makers to adopt this 
approach for their projects.

The present special issue is the result of a literature 
review of available scientifi c material concerning natu-
ral capital restoration in arid and semiarid regions. This 
topic has been the focus of numerous studies for several 
decades that gave rise to the concepts and defi nitions 
presented here. Most of these were adapted from the 
book published by Aronson et al. (2007a), which pools 
the contributions of 71 scientists, managers and journa-
lists in the fi elds of ecology, economics and ecological 
economics.

Several sites in arid and semiarid regions throughout 
the world are discussed to illustrate the elementary 
concepts of natural capital restoration through virtual 
fi eld visits. These examples are from the book of Clewell 
& Aronson (2007) that was written to help people invol-
ved in activities of this budding ecological restoration 
profession.

These areas under harsh climatic conditions have been—
and still are to an increasing extent—sites of social 
confl ict for access to natural resources. The confl icts are 
further aggravated by the extreme poverty and marginal 
living conditions that prevail, and triggered mainly by 
poor management of vital natural capital such as water, 

land and plant resources (rangelands, fuelwood, etc.). 
Even these very basic needs are currently not being 
fulfi lled. The moment is hence now ripe to design and 
promote the adoption of an alternative approach to 
environmental management that is socioeconomically 
fair and ecologically sustainable.

Profound changes in the behaviour of our societies 
(from fi eld operators to policymakers) with respect 
to the natural environment are required before such 
an approach can be successfully implemented. These 
changes will be diffi cult and not suffi cient to fulfi ll 
communities’ basic needs if they are not combined with 
efforts geared towards restoring the already substanti-
ally degraded natural capital, which in turn is known to 
lead to the deterioration of human and social capital. It 
is thus recommended that social capital restoration also 
be promoted to ensure that natural capital restoration 
projects will succeed.

Facilitation of information fl ow, sharing and communi-
cation on the concepts (especially scientifi c) underlying 
the RNC approach is essential. Responses to further 
questions covered in this special issue, e.g. who should 
provide investment for restoring natural and social 
capital, or how to provide long-term ecological moni-
toring and follow-up, are provided in previous CSFD 
special issues. Social demand for the restoration of de-
graded ecosystems is generally low despite the ongoing 
environmental degradation and biodiversity loss, so 
preserving genetic resources should be a key priority to 
ensure that ecological restoration projects will come to 
fruition.

Édouard Le Floc’h
Former researcher, CEFE/CNRS

Former CSFD member
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Restoring natural capital: 
an ecological 
and socioeconomic
imperative

umanity’s ecological footprint is 
currently much greater than the Earth’s 
carrying capacity. This means that the 
natural resource consumption rate, the 

environmental degradation rate and the extent of 
pollution emission due to the frantic tapping of these 
resources are higher than the renewal and absorption 
rate of ecosystems. Humanity, for the first time in its 
history, is devouring these reserves, which in turn is 
giving rise to tightly linked ecological and humanitarian 
crises worldwide.

An ecological crisis arising from an economic system

The ecological crisis mainly involves loss of bio-
diversity, shrinkage of natural areas and degradation 
of ecosystem functionality on local, regional and 
global scales (MEA, 2003). The new environmental 
conditions created by this crisis have especially led to 
global warming and a reduction in readily accessible 
drinking water (Vitousek et al., 1997; Wackernagel et 
al., 2002).

It is currently acknowledged that humans—via the 
economic, social and cultural systems and structures 
to which they belong—are accountable for this 
degradation (Makhlouf, 1995), despite the direct 
impacts on humankind, including the worsening of 
conflicts for resource access and the loss of natural 
goods and services (e.g. wood supplies, carbon 
sequestration, etc.). These goods and services provided 
by ecosystems are nevertheless essential for societies’ 
survival and development. The ways we utilize and 
distribute natural resources therefore have to be 
reshaped.

In the current demographic and economic setting, 
preservation of natural resources alone is not enough 
to fulfil humans’ fundamental needs for goods and 
services. Global natural capital is actually already 

too low to continue sustaining most economic systems 
in developed countries. Ecological restoration of 
degraded ecosystems is necessary. However, it will be 
futile if such initiatives are not combined with setting 
up sustainable resource exploitation systems and if 
our consumption habits are not thoroughly modified 
(Aronson et al., 2007a). Experience has shown that 
restoration projects are bound to fail if they are not 
focused also on rectifying the ways resources are 
utilized, i.e. the renewed resources will be overtapped 
and again degraded since the initial causes still persist 
(Makhlouf, 1995).

In arid and semiarid regions, land degradation 
due to overuse is often the result of the insecure 
socioeconomic conditions that prevail—meeting the 
basic food needs of humans and livestock herds is a 
prime concern.

The humanitarian crisis: biosphere degradation deals 
a heavy blow to the poorest people
Natural goods and services are currently exploited and 
distributed at the expense of the poorest population 
groups (MEA, 2005). The resulting unfair distribution 
of profits further accelerates massive ecosystem 
degradation. The poorest people are often obliged to 
use highly environmentally destructive practices to 

H
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procure sufficient resources to meet their vital needs. 
The resulting depletion of natural resources quickly 
amplifies the insecurity of these populations. In 
degraded environments in developing countries, users 
of the already rare resources cannot risk implementing 
more sustainable exploitation methods when they are 
competing directly for increasingly scarce resources.

This vicious circle is partially fuelled by economic 
globalization and by the fact that resources have to 
be accessed from ever more remote areas. The richest 
populations are no longer interested in resource 
exploitation methods and their potential impacts on 
the environment. However, this situation could be 
corrected if:

• Methods are developed for economic assessment 
of the costs and benefits of an alternative approach 
to natural resource exploitation, conservation and 
distribution.

• Users (individuals or groups) are made accountable for 
the resource, while being provided with the technical 
and financial means necessary to implement sustai-
nable resource management methods.

• Resources are fairly redistributed so that the user will 
get a return-on-investment.

• Consumer resource accountability and awareness are 
boosted worldwide.

A gigantic log being cut up 
with a chainsaw near the San-Pédro

logging harbour, Côte d’Ivoire.
P. Haeringer © IRD

The ecological footprint: the environmental 
impact of our lifestyles

The ecological footprint concept was developed in the early 
1990s by William Rees and Mathis Wackernagel (1994) at the 
University of British Columbia.

The ecological footprint calculation can be used to estimate the 
natural capital demand required by a given human population 
to maintain its lifestyle. The calculation method is based on a 
reinterpretation of the carrying capacity concept while also 
taking the economic setting into account.

The carrying capacity refers to the maximum number of 
individuals of a species that a given habitat can support over an 
indefinite period, e.g. the size of a human population living in an 
isolated region. However, different regions inhabited by humans 
cannot be taken as independent units since, via commercial 
trade, their economies have become globalized. The question 
of the quantity of individuals that a given region can sustain is 
therefore no longer relevant for human populations. Instead, the 
question should be: What is the land and/or sea area required 
to sustain a flow of resources to fulfil a population’s consumption 
needs in a given region? This estimated land and/or sea area 
(regardless of where it is located) is the population’s ecological 
footprint. It is a physical measurement of the natural capital 
demand of a given population.

The World Wide Fund for Nature (WWF) is now promoting this 
measurement by offering anyone interested, in addition to other 
features, a tool to calculate their personal ecological footprint 
online (http://footprint.wwf.org.uk) while also suggesting ways 
to reduce it.

This ecological footprint concept is a good way to boost public 
awareness on the environmental impact of our lifestyles and on 
how precarious our situation is on Earth. For instance, in terms 
of its global ecological footprint, humanity was using 1.2 times 
the Earth’s biocapacity in 2001 (WWF, 2004)!

The Focus

Restoring natural capital: an ecological and socioeconomic imperative
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An extensive rangeland with a brown vertisol 
developed on calcareous shale. Erosion is due to 

overgrazing. New Caledonia.
B. Bonzon © IRD



The restoration of natural capital (RNC) is thus 
a key strategy for dealing with these two crises. This 
new approach is geared towards meeting ecological 
restoration objectives while enhancing the wellbeing 
of human populations from a socioeconomic 
standpoint. RNC thus bridges the gap between the 
imperatives of: (1) biodiversity conservation and 
ecosystem health protection, (2) short-term local 
production, (3) economic development on national 
and international scales, and (4) Sustainable local 
economic development.

Restoring natural capital: a focused response

Ecologists, nature conservationists and economists all 
have different viewpoints on ecological restoration and 
sustainable development goals. It is essential to come 
to a consensus on the definition and interpretation of 
these key terms so as to be able to effectively inform 
communities and their representatives on the objectives 
and impacts of current and future policies.

Economic growth nowadays takes precedent over the 
preservation of natural ecosystems (de Groot, 1992), 
i.e. increasing production (or the ‘size’ of the economy) 
leading to increased consumption (Daly and Farley, 
2004). This political option is based mainly on the fact 
that biodiversity conservation, poverty alleviation and 
economic development are generally considered to have 
independent and often conflictual interests. RNC—as 
we will see throughout this special issue—aims to pool 
these a priori different interests. It meshes ecological 
restoration and sustainable development so as to tap the 
respective benefits of both approaches.

Around 40% of all emerged land on Earth is under threat 
of desertification and acute poverty generally prevails 
in these areas (Requier-Desjardins and Caron, 2005). 
An approach aimed at restoring ecosystems as well as 
the living standards of local people in arid and semiarid 
regions is therefore necessary. The concepts concerning 
natural capital and its restoration are outlined in the 
following chapters.

Desertification and its impact on humans

The United Nations Convention to Combat Desertification (1994) 
defines the desertification process as “land desertification in 
arid, semiarid and dry subhumid areas resulting from several 
factors, including climatic variations and human activities.”

Unpredictable climatic conditions (recurrent drought and 
irregular rainfall), combined with the need to immediately fulfil 
local peoples’ food and energy needs (using practices that are 
ill-adapted for utilizing natural resources), generally leads to 
severe environmental degradation. This phenomenon includes 
destruction of the plant cover (grazing areas converted to crop 
land), a reduction in soil fertility, ecosystem modification and 
an increase in conflicts to control natural resource management 
(Requier-Desjardins, 2007; Requier-Desjardins and Caron, 
2005).

Increased population growth and insecurity also lead to heavy 
unsustainable exploitation of natural goods and services. The 
pressures placed on ecosystems disrupt the balance between 
the demand and the production of these goods and services, 
thus forging conditions that are conducive to desertification.

However, the causes and processes responsible for 
desertification are variable. They depend on the worldwide 
(global warming), regional (geographical and political area) 
and local (landuse practices and management) settings. 
International directives, regional policies and local initiatives 
are thus required to combat desertification. These three scales 
(global, regional and local) are tightly interdependent (MEA, 
2005). It is also crucial that initiatives implemented to solve 
local problems be tailored specifically to local peoples’ demand 
(needs, objectives, values).

Focus

7Restoring natural capital: an ecological and socioeconomic imperative
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What is natural capital?

he natural capital concept was shaped in 
the late 1970s (Jurdant et al., 1977) and then 
further developed by Costanza and Daly 
(1992), and others. This concept is essential 

in promoting environmental issues to ensure that they 
will be taken into consideration in economic decision-
making processes. The natural capital term also reflects 
the limiting role of natural resources and ecosystems 
in peoples’ and nations’ socioeconomic development 
(Ekins et al., 2003). We will first explain the different 
types of existing capital so as to fully clarify the term 
‘natural capital’.

Different types of capital

There are five types of capital (MEA, 2005):

1. Financial capital: money and its substitutes.
2. Manufactured capital: buildings, roads, and other 

human-produced, fixed assets.
3. Human capital: individual or collective efforts and 

intellectual skills.
4. Social capital: institutions, social relationships, social 

networks, shared cultural beliefs and traditions.
5. Natural capital: an economic metaphor representing 

the stock of natural resources from which goods 
and services upon which human societies depend 
are derived. There are four types of natural capital: 
(a) renewable natural capital (living species, 
ecosystems), (b) nonrenewable natural capital 
(petroleum, coal, diamonds), (c) replenishable 
natural capital (the atmosphere, drinking water, 
fertile soils) and (d) cultivated natural capital (crops 
and forest plantations).

Natural capital (as defined by Daly and Farley, 2004) 
thus includes all sustainable ecosystems and ecological 
landscapes from which humans cull services and 
products (goods) that enhance their wellbeing without 
production cost. It should be noted that all cultivated 
natural capital and manufactured capital stock derives 
from renewable, replenishable or nonrenewable natural 
capital.

Renewable natural capital is the structure and 
composition of natural ecosystems which, through 
their functioning, yield a flow of natural goods and 
services to benefit humans. Replenishable natural 
capital corresponds to stocks of nonliving resources 
that are constantly recycled via interactions with living 
resources over long periods. Finally, cultivated natural 
capital represents agroecological production systems 
that are more or less self-sustaining, depending on 
how they are managed.

For several decades now, the rate of natural capital 
utilization (degradation) has been greater than its 
renewal rate. Processing this capital into manufactured 
goods is gradually (but to an increasing extent) 
destroying natural resource stocks and ensuing goods 
and services.

Loss of natural capital can also lead to a concomitant 
decrease in social and human capital (Aronson et al., 
2007a). This is especially true in arid and semiarid 
areas where the steady reduction in natural services 
resulting from desertification fosters outmigration 
and loss of affected peoples’ self-esteem, in addition 
to political conflicts (Requier-Desjardins and Caron, 
2005).

T
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Children in the 
San region of Mali.
M. Dukhan © IRD
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Inner Niger Delta region. A young Fula herder 
bringing his herd back into the Delta to graze the 

wetland pastures. Danngeere Saya, Mali.
O. Barrière © IRD
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Glossary
Biodiversity: The diversity and interactions of life at different 
organization levels (genome, individual, population, community, 
ecosystem, bioregion, biosphere) and taxonomic levels (species, 
genus, family).

Contingent valuation: A hypothetical estimate of the price 
of unmarketable goods and services based on the fi ndings of 
questionnaires asking respondents how much they would be 
willing to pay for a supplementary unit of goods, or how much 
compensation they would be willing to accept for a loss of 
specifi c goods.

Ecological restoration: Defi ned by the Society for Ecological 
Restoration International (SER, 2002) as “the process of assisting 
the recovery of an ecosystem that has been degraded, damaged, 
or destroyed, often as the result of human activities”. 

Economic development: An increase in quality of life at a 
specifi ed fi xed production rate (Daly and Farley, 2004).

Economic globalization: The elimination of national boun-
daries for the purposes of economic trade (Daly and Farley, 
2004).

Ecosystem: A complex of living organisms and their environ-
ment with which they interact at a specifi ed location.

Ecosystem functionality: The vital dynamics of natural pro-
cesses within an ecosystem.

Ecosystem health: In reference to the defi nition provided by 
Costanza, Norton and Haskell (1992), the general term ‘health’ 
is used to illustrate both the sought-after state of a restored 
ecosystem and the underlying restoration guidelines. The health 
of an ecosystem partially depends on its resilience capacity, 
extent of organization (composition, structure, connectivity) and 
vitality (functionality, productivity).

Internalization of externalities: In natural environment 
management, externalities are unexpected and uncompensated 
side effects of human activities on ecosystems. These externali-
ties are internalized by taking the environmental damage and 
benefi ts of a human activity into account when assessing the 
costs and benefi ts of this activity.

Natural capital: An economic metaphor representing the stock 
of functional ecosystems, including biodiversity, that ensure the 
fl ow of goods and services upon which human economy and 
wellbeing are based (Aronson et al., 2007 a and b).

Natural (or ecosystem) goods and services: Include, 
for example, food, fi bre and fuelwood (goods); providing clean 
water, crop pollination, climate maintenance (carbon sequestra-
tion) and fulfi llment of human cultural, spiritual and intellectual 
needs (services).

Resilience: Capacity of an ecosystem to persist on a given 
trajectory when encountering natural or human disturbances 
(Aronson et al., 2007b; Westman, 1978).

Restoration of natural capital (RNC): Replenishment of 
natural capital stocks in the interests of long-term human wellbeing 
and ecosystem health (Aronson et al., 2007a and b).

Return-on-investment: A direct economic return that benefi ts 
local communities (restoration stakeholders) (Daly and Farley, 
2004).

Sustainable local economic development (SLED): Sus-
tainable development is defi ned as “providing for the needs of 
the current generation without compromising the ability of future 
generations to provide for their own needs” (Brundtland Report, 
from the World Commission of Environment and Development, 
1987). In this context, ‘sustainable’ refers to an offtake rate. 
In sustainability conditions, the harvest rate is lower than the 
growth (or renewal) rate of the tapped resource (Daly and Farley, 
2004). Sustainable livelihood enhancement and development 
(SLED) terms are increasingly used to defi ne sustainable deve-
lopment on a local scale, while stressing its immediate tangible 
implementation.



Abstract
The overall aim of this CSFD thematic report is to communicate, share and discuss 
key elements of restoring natural capital in arid and semiarid regions. Its main goal 
is to promote the implementation of this approach within societies and 
communities that are the most threatened by desertification.

The regions threatened by desertification cover about 40% of the emerged land 
masses. Most people living in these regions are exposed to poverty or extreme 
poverty. An approach to simultaneously restore degraded ecosystems and improve 
human wellbeing is urgently needed.

Biodiversity conservation, poverty alleviation and economic development are 
traditionally perceived as having separate or even conflictual interests. This report 
shows the contrary. Indeed, restoring natural capital combines ecological 
restoration and sustainable development objectives in order to create a synergy 
between them both and also the maintaining of native biodiversity.

Several sites throughout the world in arid or semiarid areas are discussed to 
illustrate elementary concepts of natural capital restoration in the field. This report 
is the result of the literature review of the available scientific material relevant to 
natural capital restoration in arid and semiarid areas. Most of the definitions and 
field illustrations are adapted from Aronson, Milton and Blignaut (2007), a book 
written by 71 international scientists, managers and journalists in the fields of 
ecology, economics and ecological economics.

Key words:  Natural capital, ecosystem services, restoration, sustainable development, 
social capital, desertification

Résumé
Ce dossier thématique du CSFD se situe dans le cadre d’une volonté de 
communication, de partage et de discussion des éléments clés de la restauration du 
capital naturel en zones arides et semi-arides. Son but principal est de promouvoir 
l’insertion de cette approche au sein des sociétés et des communautés les plus 
touchées par les processus de désertification.

Les régions menacées par la désertification couvrent environ 40 pour cent des terres 
disponibles. Elles sont le plus souvent le lieu de pauvreté extrême. Une approche 
visant à restaurer simultanément les écosystèmes et la qualité de vie des populations 
locales y est par conséquent nécessaire.

La conservation de la biodiversité, la lutte contre la pauvreté ou le développement 
économique sont communément perçus comme ayant des intérêts indépendants et 
souvent conflictuels. Ce dossier nous montre que la restauration du capital naturel 
vise à mettre en commun ces intérêts à priori différents. En effet, cette approche 
associe restauration écologique et développement durable afin de mettre en synergie 
les bénéfices respectifs de ces deux approches.

Plusieurs sites variés à travers le monde, situés en zones arides ou semi-arides, ont été 
choisis pour illustrer les concepts élémentaires de la restauration du capital naturel 
sur le terrain. Ce dossier est le résultat d’une compilation bibliographique effectuée à 
partir du matériel scientifique disponible relatif à la restauration du capital naturel 
en zones arides et semi-arides. La grande majorité des définitions et des illustrations 
pratiques est adaptée de Aronson, Milton et Blignaut (2007). Un ouvrage regroupant 
71 scientifiques, gestionnaires et journalistes de la communauté internationale dans 
les domaines de l’écologie, l’économie, et de l’économie écologique.

Mots clés :  Capital naturel, services des écosystèmes, restauration, développement 
durable, capital social, désertification
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