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His collection was conceived several years ago — I hardly dare count them!

— and I would like to welcome it to the world: long gestation, beautiful
baby, born at the right time. Many participated in its growth. Could it be otherwise?
— the field is so vast and the goal so innovative, at the interface of the sciences of
nature conservation and biodiversity management policies: Between Man and nature.
There is no lack of textbooks covering the wrongly named “conservation biology”.
“Conservation Biology” is the tidal wave of Ecological Sciences, which, since the
1980s, has been pushed on by the winds blowing around the global summit in Rio
de Janeiro (1992) and the ratification of the Convention on Biological Diversity.
Along with its spiritual (or strategic?) son, the concept of biodiversity, it has changed
the face of ecology — the science of crisis, as so aptly put by Michael Soulé. Involved
science evolves.
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And that is just what is shown by this book, which was not intended to critically
explore ecology and its mutations at the borders of other sciences and other major
scientific fields. Thanks to the mobilization and generous collaboration of many
specialists, thanks to the preparatory and exploratory work and the contacts
established with the multifaceted world of land managers conducted by Katia
Schmitzberger and Marie Winterton at the dawn of what was to be just a project
of the French MAB Committee, the present volume breaks out of the “biological
shell” (and the term formerly thought adequate conservation biology) which had
become too narrow for conservation sciences. The cumbersome crab has become
transformed, in a handsome book, into a handsome buck: watch him run in
all directions, he opens with the MAB approach — the optimistic view as Catherine
Cibien and Michel Etienne say in the opening to the first part! And numerous
countries are encountered; ideas at the crossroads of many domains presented by
Katia Schmitzberger and Marie Winterton who introduce the second part of the
book: can we make it more clearly understood that we are now in the land of
interdisciplinarity? The buck runs on and on from one patch of nature to another,
between urban and rural areas, coming across naturalized species, invasive species,
indigenous species. And here he listens to local knowledge, to the word of social
sciences — a little cramped, 1 fear, in these green corridors we want to spare him
—and ears to the wind, he waits for new public policies.

And off he shoots again our friendly bounding buck, in all the territories of
biodiversity — the symbol of dynamic conservation covered in the third part of the
book introduced by Frederic Bioret and Raphael Mathevet.

It was appropriate to finish on a note of optimism: an opening made by Michel
Trommetter at the threshold of the last part, “Innovation at the service of biodiversity
management”.

Handsome buck, precious book: the MAB approach opens wide the way to
optimism, between Man and Nature. A pledge for lasting relationships!

Pr. Rohert Rarhanlt

Director of the department
Ecologie et Gestion de la Biodiversité
of the Paris Muséum national d’Histoire naturelle
President of the MAB France Committee
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The MAB approach: the optimistic view
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ANAGEMENT MUST Tecognize that
change is inevitable”. This is the
ninth principle of the ecosystemic
approach which is the framework for action of
the Convention on Biological Diversity. Fifteen
years after its signature in Rio de Janeiro, global
changes — pollution, reduction of fresh water
reserves, temperature increases — have become
the signature that humanity has left on the
whole of our planet. But despite this, the coun-
tries that signed the convention undertook to
maintain the services ensured by the ecosys-
tems by conserving their structure and their
dynamics (principle 5). The aim of UNESCO’s
Man and the Biosphere (MAB) programme is to
establish a relationship — where both partners
are the winners — between man and nature, a
relationship that is intended to last. Is this not
the aim of the whole of humanity?

Since the beginning of the 1970s, MAB
research and MAB programmes in general have
favoured actions that bring out the tight links
existing between biodiversity conservation and
human development. It is only by using bio-
logical resources — agriculture, fishing, stock
rearing, hunting or industry, and even resour-
ces coming from past biological activity such as
coal or oil — that humanity can be fed, clothed,
housed, etc. and that it has been able to occu-
py the majority of the planet. Each area that
has been colonised, then populated, has been
transformed. The nature that we can see today

By preventing the practice of burning the land carried out since time
immemorial by the now expelled Bushmen, the Cape region in South
Africa has lost part of its plant diversity.

By CATHERINE' CBIEN
AND MICHEL ETIENNE

is simply the result of a long history of multiple
and complex interactions between man and his
environment, during which species and whole
ecosystems have vanished. Meanwhile others
have appeared — for natural reasons but also
because of man.

The first political measures taken for the
conservation of nature led to the exclusion of
human activities, the extermination of domestic
animals and sometimes, the eradication of spe-
cies considered invasive. Shortly after the crea-
tion of the state of Israel, one of the biodiversity
hotspots of the Mediterranean basin, a network
of natural reserves and protected areas was set
up to halt the degradation of the semi-arid, arid
and desert ecosystems. Each type of ecosystem
was attributed a “type sample” which was “put
under glass”. No human population, whether
local or nomadic had right of access — the locals
having been expelled. The result? Astounding!
In the space of 20 years, the flora and fauna
had flourished. Soon, however, the picture
became less rosy as forest vegetation became
established. Pines and oaks replaced the herba-
ceous plants and the incredible biodiversity of
the areas grazed by the Bedouin herds gave way
to the much less diverse Mediterranean forest.

In another place, we have another example:
the extraordinarily floristically rich Cape region
of South Africa. With the main pretext of wan-
ting to control the spread of fires, a policy simi-
lar to that of Israel was set up in a network of
natural reserves. Here again the results diverged
from the official aim. By preventing the prac-
tice of burning the land carried out since time
immemorial by the now expelled Bushmen, the
innumerable species of shrub that have led to
the Cape’s reputation for a rich and endemic
flora went into decline. At the time, the autho-
rities had not understood their adaptation to
different frequencies and intensities of fire. The
irony of it is that now, burns have to be orga-
nised on a regular basis to mimic the traditio-
nal Bushman practices.




These examples illustrate how much the
presence of humans has, over the eons, fashio-
ned a biodiversity that is resistant to fire, gra-
zing, and periodic ploughing up to grow crops.
Of course, this is one form of biodiversity and
exists at the expense of other forms. Today, the
sections of the Mediterranean that have been
intensively used for the last 7000 years for
grazing, burning and firewood collection host
several hotspots of global biodiversity.

Work undertaken by monasteries in the
Middle Ages transformed marshy areas into
the vast stretches of water still

found in Brenne, Dombes and When Man
are both winners.

Sologne — they became a sour-
ce of fish but also encouraged
diverse species of bird including the black-nec-
ked grebe and the red-crested pochard. In the
region of Trebon in the Czech Republic, the
great projects of the 15th and 16th centuries
created 460 lakes, whose ecological importance
far outreaches the 70 000 hectares of wetland
they cover. Listed in the Ramsar wetland con-
vention, this Biosphere reserve is also a region
with a well-developed fishing industry.

LANDSCAPES IN MOVEMENT

Human societies have always modified their
habitat: to make it easier to live in, to produce
more, or to make it more like their vision of the
world as it should be. The consequence of these
alterations of the landscape is sweeping modi-
fications of the biodiversity, whatever the scale
considered. Very locally, man-made structures
can eradicate endemic species or species present
only in small numbers. Recently, the construction
of a rest home near Montpellier almost wiped
out the only French population of the yellow
autumn dafodil Sternbergia lutea. On the other
hand, man-made structures can also become the
habitat of endangered species. When a biodiver-
sity inventory was performed in the Biosphere
reserve of Mont Ventoux, in France, it was in the
ponds used by the ochre quarries that a popu-
lation of the Western Spadefoot toad (Pelobates
cultripes) was discovered. This species is usually
restricted to dry regions of the Iberian Peninsula
and a few patches on the French coast. This very

discreet animal is listed as vulnerable in the red
book of endangered species. Today its protection
has led to the preservation of man-made micro-
habitats. Actually, the way man alters landsca-
pes and biodiversity acts like an open gate. An
example is the Causse Méjean in France. At the
end of the 18th century, tree-felling had left the
Causse almost bare. The people had turned to
growing cereals and herding. The Little Owl,
which nests in hollow trunks, should have logi-
cally disappeared from the area. But instead,
the bird took to nesting in the dry-stone walls
and piles of rocks regularly
removed from the fields. The
Little Owl managed to find a
way in and nest. Two hundred
years later, man invented the rock crusher, and
agricultural policies changed, resulting in the
spontaneous expansion of pine forest. How will
the owl populations react? Crushing the rocks
decreased the raptors “secondary” habitat and
reforesting brought back its classic habitat.

Linking human activities to biodiversity con-
servation does not simply imply that the direct
links between man and other species must be
known, it also requires action on the more
indirect, global links such as the flow of matter
and energy which acts way beyond their place
of occurrence. An illustration is the mangrove
in the Guadeloupe Biosphere Reserve, around
the edges of the Grand Cul-de-Sac Marin, and
the numerous species that it is home to — it is a
nursery for crustaceans and fish. It is extremely
sensitive to the quality of the water in the rivers
flowing into it. Excessive agricultural input
from all around the watershed is a source of
pollution by nitrates and pesticides, industrial
residues is another. It is therefore at this level
that management must intervene.

Global changes, especially climatic, will
lead to upheavals in biodiversity. Efforts made
on the local level (every little helps — even very
little) to limit the changes act indirectly on the
erosion of biodiversity. In the last ten years,
the automobile traffic in the Wiernerwald
Biosphere Reserve, right next to the Austrian
capital, has increased dramatically. A program-
me to control automobile traffic has been in

and nature




operation since 2004: in an exemplary move,
the local authorities ran a programme to make
people more aware of the impact of CO, emis-
sions, the main greenhouse gas. They also
promoted low-impact travel, hoping to show
that it is possible to reduce automobile traffic
without high costs through the use of flexi-
ble measures that are negotiated and where
nothing is actually forbidden. This approach

The MAB approach in practice

With knowledge as it is today, having the information
required to judge the sfate of a socio-ecological system,
understanding the dynamics involved and discussion of the
possible oufcomes are the elements necessary for flexible
management. To reach this goal, a combination of three
points of view is necessary: the first is that of ecological
processes on all scales of space and time; the second
comes from the analysis of the social and cultural processes
required fo identify the cultural trends of society; the third
involves the economic processes — their analysis enables
us fo understand the points that are relevant to guarantee
the survival of society. Implementing this type of approach
comes up against three difficulties.

Strengthening the link between research and
management

Following a sharp fall in the numbers of cormorants,
the species became protected in France in the 70s. Simul-
faneously benefiting from the development of fish farming,
the bird began proliferating, causing cerfain damage fo
the industry. Today, a black and white attitude fo cormo-
rant conservation calls some fo fight to avoid its removal
from the profected lists while others have reached the point
where they poison ponds, destroying the whole fabric of
biodiversity, the effects far overreaching just the simple
cormorant. In this example, the scientific data conceming
a threatened species were removed from the context of
fisheries management. It was forgotten that a cormorant
is a predator and that it interacts directly and negatively
with an economic activity. This example also illustrates how
necessary it is to develop decision-making procedures that
involve more dialogue, allowing for a balanced evalua-
fion of their probable effects and enabling adjustment, if
necessary.

Bringing together common knowledge
and scientific data

It is no longer questioned that the world-wide spread of
cultivated species such as wheat, rice, maize or sorghum,
but also manioc, have enabled a large part of humanity fo
stay alive and then to prosper. But, for twenty or so years
the adversaries of modernisation and infensification of agri-
cultural systems have denounced their inevitable effects on
the impoverishment of biodiversity. And yet, studies carried
out in the north of Cameroon have shown that the correlo-

contrasts with a more typical response where
technical measures are sought to address the
problem.

In conclusion, as soon as man understands
the strength and the diversity of his links
with nature, and actually acknowledges their
existence, he can act and learn to handle the
situation better. This is the whole philosophy
behind MAB.

fion between modemisation of agriculture and erosion of
biological diversity is not systematic. In spite of the expan-
sion of the cultivation of cotton, the family field remains a
lifeline for the household. Through selective weeding, agri-
cultural practices maintain numerous species that really are
just “weeds" for the agronomists, but excellent vegetables
for the local people. The farmers thus conserve a mosaic of
plots in which, alongside the cotton, they grow secondary
crops indispensable for the continued well-being of local
sociefy. Moreover, in some farming communities, over 40
visibly different types of sorghum are conserved through
mixed sowings and the habit of swapping seed between
villagers. Domestic biodiversity is here the fruit of a fine mix-
fure between the need for basic feeding of the population
and the will o maintain close social links between farmers
allowing access fo traditional seedstock for all farmers.
To conserve this biodiversity, it is therefore necessary fo
understand both the common lore that is attached to it and
also the social rules that underlie its perpetuation. Then,
scientific means must be found to ensure that the agricultu-
ral techniques in practice guarantee the continuation and
possibly the enhancement of that biodiversity.

Sharing the uncertainty of knowledge
in decision making
In the 1950s, scientific data on the levels of stock remo-
val from the shoals of cod around Newfoundland were
already available. They indicated that in the middle of
the last century, technological improvements considerably
increased the fonnage fished, then the caiches levelled
off. Eventually, the day came when the cafches started to
diminish. Scientists sounded the alarm. But in vain. Only
when cod fishing started to become unprofitable was it
decided to apply quotas. Even then, the nets remained
emply. It was thought that a 5-year interruption would bring
the cod back — a ban that was repeated without success
— so finally it was decided fo put a permanent halt to fishing
for cod. What is the lesson to be learned from this2 It is
that managers failed to correctly inferpret scientific signals.
There is a large gap between what the researchers report
— obviously anficipatory — and the practices of the trawler
men — their daily routine. In addition, the uncertainty of
the data appears to be inadequately communicated to the
resource managers.
MicHeL ErieNnE, CATHERINE CIBIEN AND ERIC DE GARINE



SOCIETY’S CHOICES

Let us take a look at the Ventoux Biosphere
Reserve in France. At subalpine altitudes on
land used for many years for summer grazing,
an open landscape dominated by dry grassland
and a few juniper bushes was long considered
to be the reference natural habitat. The occur-
rence of an isolated population of Meadow
Viper (Vipera ursinii) established in this habitat
revealed a beneficial association between sheep
farming and the conservation of this reptile.
The socio-economic changes of the last 30 years
have led to the decline of herding. Then, the
recolonisation potential of the original fir forest
with its associated range of forest species — deci-
duous understorey, Hazel grouse, etc. — made
itself felt. What can be done? Keeping both eco-
systems side by side caused insuperable mana-
gement problems so we must now decide which
it is to be: dry grassland or fir forest. Based on
purely scientific criteria, it is the level of suscep-
tibility of the viper and the grouse, the expan-
sion potential of the fir and the probable effects
of global warming on the viability of these new
populations that will have the greatest weight.
On the other hand, using political criteria, it
will be the legitimate representatives of the local
community who should agree on the landscape
that they wish to have in the future. If it is social
criteria that are given precedence, the represen-
tatives of associations and local personalities
will work together. Finally, from a purely eco-
nomic point of view, an evaluation will be made
of the stakeholders to find the most active and
a forecast will be made of the dynamics resul-
ting from the development of their activities.
The problem can therefore be summed up as:
Which biodiversity should be kept? Who is the
legitimate decision maker? What resources are
available to reach the chosen goal?

From a historic perspective, the relationship
between man and nature has never been linear
as some periods have been affected by human
expansion, colonisation, land clearance, etc.
more than others.

From a geographic perspective each local
society is modified by and in turn modifies the
surrounding biodiversity in several ways.

The Meadow Viper has long been
associated with the summer: pastures
of Mont Ventoux (France). With
their decline, it’s thegeptile’s future
which is now at stake:
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[t is therefore through these multiple interac-
tions between ecological and social processes
that our actions have an effect. The first princi-
ple in the ecosystemic approach laid down by
the Convention on Biological Diversity clearly
states that “The objectives of management of
land, water and living resources are a matter of
societal choice” The question that remains is:
what level of society should make the decisions
— local? national? international? — and using
what criteria? ll
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When reed-beds benefit from exchanges
between Science and Society

EN YEARS. That is the time it took for the

Biological Station of Tour du Valat located

in the Camargue (Rhone delta, southern
France) to successfully conclude its programme
of research into the management and sustaina-
ble exploitation of the reed-beds. The multidis-
ciplinary project benefited from the varied skills
of ecologists, geographers, economists, hydro-
logists, local stakeholders and more. Thanks to
these fruitful exchanges, the reed beds and their
emblematic bird, the bittern, are now conside-
red differently by the local people. Fishermen,
ramblers, farmers, and hunters from the whole
region now know their environment better and
the role they themselves can play in its protec-
tion.

‘THOUSANDS OF REEDS

The beds of common reed occupy numerous
shallow marshes and cover about 8000 ha of the
Camargue. In spite of their simple plant structure,
they are the exclusive habitat of several species of
bird such as the moustached warbler, the great
reed warbler, the Eurasian bittern and the purple
heron. All these species are today considered to be
vulnerable and are protected throughout France.
In order to estimate their abundance and their
needs — especially their requirements for water,
vegetation and food resources — the Biological

north of Europe.

By BriGITTE POULIN
AND RAPHAEL MATHEVET

Station of Tour du Valat has undertaken several
studies on the basis of various European conserva-
tion programmes. The bittern, a vulnerable spe-
cies given high conservation priority in Europe,
had a whole LIFE-Nature programme devoted
to it. It is interesting to note that the range of
micro-habitats used by the birds of the reed beds
of Mediterranean France is significantly different
from that reported in the specialised literature,
which rather tends to concern northern Europe.
In the search for sustainable management of the

The Camargue marshes
(France) provide reeds.

a B
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environment, this result emphasises the utility of
studies carried out on a regional scale.

Another interesting point highlighted by the
studies is that local culture is also well rooted
in the reed beds. The reeds, or “sagne” as they
are called in the area, are for instance, harvested
for roof thatching. Hunters appreciate the water-
fowl, stock breeders graze their herds of bulls,
fishermen find fish and tourists enjoy a unique
landscape with its marsh fauna. These different
socio-economic activities do however have dif-
ferent water level requirements. Chronic con-
flict between users has often resulted in plots of
marshland being dyked off resulting in the frag-
mentation of the environment. To find the best
possible compromise between the requirements
of the vulnerable fauna and the needs of the peo-
ple using the reed beds, the Biological Station of
Tour de Valat experimentally tested management
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Many species of bird live in
the Camargue. This is the
night heron hunting.
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approaches and ways of using the marshes with
the support of the stakeholders. The aim was
to maintain the socio-economic activities in the
long-term while preserving the heritage value of

the reed beds.

COMPROMISE AS A POLICY

To reach these goals, actual land use was map-
ped at the same time as an extensive campaign
of surveys was run. It gave a clear picture of the
practices and strategies used by the stakeholders
in the management of the natural environment.
It also explained the logic and the way of thin-
king of those acting on the marshland. Following
this phase, the scientific data were confronted
with the empirical knowledge of the users in a
system set up for dialogue in order to reach opti-
mal compromise. The various compromises were
then integrated into a water and environmental
management plan (under the responsibility of
the Syndicat Mixte pour la Gestion et la Protection
de la Camargue Gardoise: Local Authority for the
Management and Protection of the Camargue in
the département of Gard) and into various agri-
environmental measures and Natura 2000 con-
tracts for use of the reed beds in cooperation
with the Chamber of Agriculture of the Gard.

To ensure the awareness of the stakeholders
as to the utility of collective management of the

resources, two multi-agent models were develo-
ped. The first, ReedSim, integrated a maximum
amount of data: abiotic (meteorology, water
level), ecological (the plant structure, the abun-
dance and the diversity of species of birds) and
socio-economic (the practices, loans, costs). It
simulated the impact of various hypothetical
management plans on the health, the use value
and the heritage value of the reed beds over
time. The second, ButorStar, a simplified version
of ReedSim, was applied in the form of a com-
puter-assisted role-playing game. It was a good
opportunity to get all categories of stakeholders
together around a table, in a relaxed atmosphe-
re, who could then benefit from exchanges of
knowledge about the way the reed beds function,
with a collective debate about the consequences
of the actions of each on the natural and cultural
heritage.

While the next step must focus on manage-
ment and on the institutionalisation of the rela-
tionships established between the different par-
tners to perpetuate the knowledge gained by the
study, one fact is well established: the advantage
for the sustainable development of the environ-
ment of combining understanding obtained
from research on biodiversity, engineering, social
sciences and public action. In brief, exchange
between science and society. B
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Specificities hard to define

ANY wouLD argue that the term bio-

diversity covers a fuzzy concept and

everyone sees what they want in it,
but at least it has the merit of encouraging peo-
ple to rally around the same cause: the loss of
all forms of diversity. Diversity of living orga-
nisms, naturally, but also human and linguis-
tic diversity. The diversity of peoples and their
languages closely parallels the distribution of
biodiversity. And all three types of diversity can
be threatened with extinction, which appears
to be increasingly frequent.

DIVERSITIES IN THE PLURAL

Since the Convention on Biological Diversity
of the Rio Conference, the concept of biodiver-
sity alone expresses the crisis of society with res-
pect to its environment. Scientists, politicians,
sociologists and economists all have something
to say about a term which starts to annoy by
its omnipresence. The reason is simple: for the
man who coined the word, Edward O. Wilson,
biodiversity represents the diversity of all forms

Just like counting the florets in this asteracae, listing all living species is a

meticulous task.

By LisA GARNIER

Measuring biodiversity

With its three main nested entities, there is no
simple yardsfick to quantify biodiversity. As there
is no universal system of measurement, those used
depend on the aim in question. The most frequent
method is fo calculate the species richness of a
given habitat. There is then a greater chance of
including a large genetic, phylogenetic, morpho-
logical, biological and ecological diversity. Ano-
ther approach is fo identify the diversity of the
habifats in an ecosystem or the ecosystems in a
landscape. But, here again, the method is not uno-
nimously accepted because it reduces diversity o
a non-exhaustive list of habitats. The development
of suitable indicators is today an active field of
research. L.G.

of living organism, it covers three different bio-
logical scales where man has a direct interest:
ecosystems, species and genes. Genetic diver-
sity is the diversity of the genes within the
individuals of one species, species diversity is
representative of the number of species and
ecological diversity refers to the different eco-
systems — habitats — in a landscape.
Each of these scales is dependent on
the two others and all are in perpetual
evolution. As it is the fruit of a long
history, of about 4 billion years, today’s
biodiversity represents past and pre-
sent life as it does future life. It is a
vast network of links between mole-
cules, complex organisms, viruses and
bacteria, biomes, etc. right up to the
whole biosphere.

If the specificities of biodiversity
are so difficult to define, it is becau-
se humans are included: biological
beings, resulting from a long line of
evolutionary events. Their survival
depends on other living beings — and
in particular on photosynthetic orga-
nisms able to transform carbon dioxi-
de into oxygen making earth’s atmos-
phere breathable. Humanity is also
largely dependent today on past life



In Practice

The continent of Europe is formed by a wide diversity Habitats at

of habitats which reflect the diversity of altitude (0 - > a Europea“ scqle
4 000m), latitude, geology and landuse. The map of
potential natural vegetation published recently inclu-
des approximately 700 units while the European Envi- many European languages recently and its use
ronment Agency'classification, EUNIS, has 323 units in in languages other than English owes much to

its first three hierarchical levels (see opposite). the 1002 Europeon Habitats Directive. In the

fields of nature conservation and biodiversity ifs
most common meaning is a group of animals
and plants in association with their environment.

The term 'habitat’ has come to be used in

— extraction of sedimentary rock, coal and oil

—upon which it has built its societies. It is very close to the concept of ‘biotope’ and
By integrating humanity into the concept, the two are often used as synonyms.

there is a logical increase in the number of inte- With the progressive implementation of

ractions linking ecosystems and human popu- environmental programmes and laws during

the 1990s the European Commission became
aware of the need for a classification system
covering ferrestrial, coastal and marine habitats

lations; but also in the number of points of view
on the question. The key to unifying opinion

could be in accepting the scientific definition in the European Union. The CORINE biotopes
of the term, the main cause of its enormous classification was developed as part of the
appeal. ® CORINE (Co-ordinated Environmental Informa-
fion) project and is a hierarchical classification

Further reading covering all habitats within the then 12 coun-

fries of the European Union. Later, the Council of

* EuropeaN Commission. 2007 . Interpretation manual of Europe produced the Palaearctic classification,
European Union habitats - EUR 27. DG ENVIRONMENT which covers the whole of Europe. Although
- Nature and Biodiversity. these classifications were useable, they suffered
http://ec.europa.eu/environment/nature/legislation/habi- from some inconsistencies, and particularly from
tatsdirective/docs/2007_07_im.pdf the lack of clear criteria to define the habitats.
 DeviLLERS, P, DEVILLERS-TERSCHUREN, J., LEDANT, J.-P. When the European Environment Agency was
1991. CORINE biotopes manual. Vol. 2. Habitats of the established in 1994 a new classification was

European Community. Office for Official Publications of
the European Communities, Luxembourg.

* DEVILLERS, P, DEVILLERS-TERSCHUREN, J. 1996. A classifica-
tion of Palaearctic habitats. Council of Europe, Strasbourg:
Nature and environment, N° 78.

 Evans, D. 2006. The habitats of the European Union Ha-
bitats Directive. Biology and the Environment. Proceedings
of the Royal Irish Academy, 106B(3): 167-173
www.ria.ie/cgi-bin/ria/papers/100619.pdf

¢ http://eunis.eea.europa.ewhabitats.jsp

developed by a group of experts from the two
previous classifications. This was the EUNIS
habitats classification, a part of the EUNIS infor-
mation system (European Nature Information
System). EUNIS redefined the first three levels
of the hierarchy for terrestrial habitats and the
first four levels for marine habitats with all cri-
feria used in the definitions clearly explained.
The lower levels of the hierarchy correspond to
those of CORINE-biotopes and the Palaearctic
classifications.

In figures Contrary to a widely held notion, the list of
B Man has 20 000 to 25 000 genes. A poplar tree has habitats of community interest, more commonlY
45 500 and the fruit fly over 16 548. knowq os.the hobﬁots of Annex | of The .Hobr
tats Directive, is not a habitat classification. It

B 2 million species have been described (excluding is a selection of habitats considered by experts
bacteria and viruses). fo require particular attention at a European
B [ is estimated that 3 to 6 million species actually live scale. With the addition of new member states
on earth (excluding bacteria and viruses). in 1995, 2004 and 2007 the list has been

amended. The majority of habitats are defined

B In four years, 530 species have been added to the . ’ N
using the Palaearctic classification.

red list of the [IUCN: i.e. 132.5 per year.

B | single biosphere exists: Earth. Douc Evans

-Which biodiversity ?
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A recipe based

AKE A plant community, add animals and
microorganisms, mix through gently
with the ambient habitat, water, air and
rocks. Let it act dynamically so that interactions
proliferate at all scales. The ecosystem is ready.
This recipe, poorly known to the general
public, includes a vital function of life on earth:
interaction — or interrelationship, or even reci-
procal relationship. Whatever the expression
used, it is now known that the relationships
between man and nature are the fruit of multi-
ple interactions, which should be a subject of
concern if each entity is to be sustainably main-
tained (see the article by I. Dajoz on p.22). It
was from this idea that the ecosystem approach
was born.

ON LAND AND AT SEA

Its application is only at its beginnings.
Adopted at the conference of the Parties to
the Convention on Biological Diversity in May
2000, it is now the driving force behind the
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Responsible fishing,
showing greater vespect
for the seabed in the 21st century?

on ecosystems
By Lisa GARNIER

Biosphere reserves. In 2003 the FAO instigated
responsible fishing practices by publishing a
document on the ecosystem approach to fishe-
ries. In 2007, the French Research Institute for
Exploitation of the Sea (Ifremer) followed suit.
Even the Health Service is taking an interest
(see box on p.21). In industry, industrial eco-
logy has seen the light, considering its activities
as particular ecosystems, characterised by flows
of matter, energy and information. In places all
over the world, the Ecosystem Approach has
found followers. But this does not mean that it
is always applied correctly.

By acknowledging that human beings and
their cultural diversity are an integral part
of ecosystems, the method suggests that the
management of land, water and living resour-
ces obviously depends on society’s decisions
and must therefore be decentralised and brou-
ght as close to the base as possible: a solution
difficult to accept for some. Its great advantage
is that it is completely independent of the scale,
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The choices made by society
must be decentralised,
reaching the heart of local

populations.
(Sicilian fisherman)

the ecosystem being, by definition, exempt of
any notion of scale. A leaf, a flowerpot, a fac-
tory or a mountain for instance can all be dealt
with as an ecosystem.

A GLIMMER OF HOPE

In a world where the exhaustion of resour-
ces, the erosion of the land and global changes
all affect human populations, the ecosystem
approach could give a glimmer of hope. In par-
ticular, we can mention the fusion of two for-
merly opposing notions: preservation of nature
and socio-economic interest. But, note that the
elegance of the words must not mask all the
work that lies behind them. Firstly, it should be
clear that each decision must be taken bearing
in mind the local biological diversity, which is
a source of goods and services on an econo-
mic and social level. Agriculture, fisheries and
forestry should therefore maintain close com-
munication — to satisfy the principle of inter-
relationships — in order to pool experiences
and thus progress by each taking the objecti-
ves of the others into consideration. And if the
approach assumes that the services given by
the ecosystems must be equitably redistribu-

-Which biodiversity ?

ted among the populations, it is also because
we now know that the links between poverty,
underdevelopment, the environment and natu-
ral resource management are all closely inte-
rwoven.

Maintaining or improving ecosystems and
productivity so that the production of their
goods and services is maintained and even
improved for present and future generations:
that is the challenge taken up by the ecosystem
approach. Will the recipe be a good one? All
depends on the last ingredient: humanity’s wil-
lingness to be reconciled with nature. ®

Further reading

» FAO. 2003. Fisheries management, 2. The ecosystem
approach to fisheries. FAO Technical guidelines for responsi-
ble fisheries, No. 4, Suppl. 2. FAO, Rome.
www.fao.org/docrep/005/Y4470E/Y4470E00.HTM

e FROMENTIN, J.-M., PLANQUE, B., THeBaUD, O. 2007. The
ecosystem approach to fisheries: What are the research priori-
ties? French Institute for Exploitation of the Sea (Ifremer).
www.ifremer.fr/docelec/doc/2007/sup-2567 .pdf

* UNESCO. 2000. Solving the puzzle: the Ecosystem Ap-
proach and Biosphere Reserves. UNESCO, Paris.
http://unesdoc.unesco.org/images/0011/001197/
119790eb.pdf

* www.chd.int/programmes/cross-cutting/ecosystem/de-
fault.shtml

» www.idrc.ca/en/ev-1-201-1-DO_TOPIC.html

Development through health

The EcoHealth approach of the International
Development Research Centre (IDRC), whose head
office is in Canada, is based on an ecosystem
approach. It recognises that the inextricable inter-
relationship between humans and their biophysical,
social and economic environments has direct reper-
cussions on human health. With over 6.6 billion
people on earth, the approach accepts that it is
difficult to ignore humans as stakeholders of eco-
systfems. Moreover, in spite of the progress that has
been made, environmental factors sfill dramatically
affect the health of numerous populations, Accor-
ding to the WHO, the environment has a signifi-
cant effect on over 80% of the main diseases. The
IDRC supports positive actions on the environment
fo increase well-being and improve the health of the
communities. One of the basic assumptions of the
EcoHealth approach is that the programmes it insti-
gates will be less expensive than health care. L.G.
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http://www.ifremer.fr/docelec/doc/2007/sup-2567.pdf
http://unesdoc.unesco.org/images/0011/001197
http://www.cbd.int/programmes/cross-cutting/ecosystem/de-fault.shtml
http://www.cbd.int/programmes/cross-cutting/ecosystem/de-fault.shtml
http://www.cbd.int/programmes/cross-cutting/ecosystem/de-fault.shtml
http://www.idrc.ca/en/ev-1-201-1-DO_TOPIC.html

The importance of interactions

There is increasing evidence for the importance
of species diversity in ecosystem processes. Although
many studies tend fo remain rather theoretical, an
increasing number of experimental approaches are
coming closer to the way real ecosystems operate.
Inferaction webs, which can be trophic — predation,
parasitism — or not — symbiosis, mutualism — are no
longer linked to a single trophic level but to several.

Higher plants are very suitable models o illustrate
these ideas; as sessile organisms, they grow both
above and below ground. They therefore participate
in a multitude of symbiofic and mutualist inferactions
with varied organisms — from microorganisms: bacte-
ria and fungi — which live in symbiosis with the roots,
fo the animals that pollinate the flowers. These symbi-
ofic interactions with soil microorganisms are very rel-
evant to agriculture (in particular to leguminous plants)
and forestry (trees with mycorrhiza, that also enable
wild mushroom harvesting). Each species of plant has
one or sometimes several strains of fungus, with which
it establishes an efficient symbiotic relationship — usu-
ally leading to an enhanced mineral supply. It has
been recently demonstrated that the more different
strains of fungi there are associated with roots, the

greater the number of higher plant species in the com-
munity. This suggests that a highly diverse soil fungus
microflora is necessary for each species of plant to
survive in a plant community.

Intermixed networks

Also, the biodiversity of the web of interactions
between plants and pollinators seems to play a deter-
minant role in the longferm survival of a plant com-
munity. A high density of pollinators is not enough to
ensure the reproduction of all plant species, what is
essential is the diversity of pollinators present. So, the
greater the number of plant species in a plant com-
munity, the more sensitive if is — in terms of extinction
probability for each of its species — to a simplifica-
fion of the web of interactions with its pollinators. In
summary, plants are extremely sensitive fo a loss of
biodiversity in their pollinating fauna. The importance
of biodiversity, in the way interaction webs operate,
also acts indirectly by linking different compartments
of an ecosystem, joining non-adjacent frophic lev-
els and even joining different ecosystems. A study
showed how a link existed between the biodiversity
of pond fish and the reproductive success of plants in

©Stéphane Durand
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When an interaction benefits
crop growers.
(Marrow flower)

L

the surrounding meadows. VWhen the ponds contain
species of fish preying on dragonfly larvae, the den-
sity of adult dragonflies decreases. Adult dragonflies
feed on airborne insects, and in particular on pol-
linators. If the density of adult dragonflies is lowered,
there will be more pollinating activity on the flowers
and the plants will reproduce better.

Humans, foxes and guano

But, finally, how do human activities affect the bio-
diversity of inferaction webs. At the sfart of the 20"
century, in several islands of the Aleutian archipelago,
man introduced the fox for the fur trade. Foxes feed
on the colonies of seabirds that nest on the islands.
The birds feed on fish and ferfilise the soil with guano
rich in minerals coming from the ocean ecosystem. In
the islands where foxes were introduced, the density
and the biodiversity of the populations of seabirds
rapidly declined, reducing the input of minerals from
the guano. In the space of a few decades, the prima-
ry production of these islands became negligible. On
islands where foxes have not been introduced and
thus the inferaction web not disturbed, plants continue
fo show strong growth. The high primary production
in tumn sustains very diversified primary and second-
ary consumers. The introduction of foxes therefore led
to drastic modifications of the landscape and the spe-
cies diversity on the islands.

Another example is the generalisation of infensive
agriculture, which has led, infer alia, to a decrease in
pollinating insects. In nine species of cultivated plant
— including the tomato, coffee and sunflower — it has
been proven that crop yields decrease with increased
fragmentation and degradation of surrounding habi-
fafs, which are then home fo fewer species of pol-
linator.

According fo ecologists David Hooper and Peter
Vitousek, the degradation of ecosystem processes
resulting from a loss of biodiversity is mainly due to
a reduction in symbiofic and mutualistic interaction
webs. In any case, the disappearance of species
leads to a simplification of the webs. In the future, it
will no longer be possible to ignore these inferrela-
tionships between living entities, which are now rec-
ognised as playing an active role in the stability and

the durability of ecosystems.
IsaeLLE Dajoz

Further reading

e Croir, D.A., MarIN, J.A., EstEs, J.A., DANNER, E.M.,
Byrp, J.V. 2005. Introduced predators transform su-
barctic islands from grassland to tundra. Science, 307:
1959-1961.

e FontaNE, C., Dajoz, 1., MERIGUET, J., Loreau, M. 2006.
Functional diversity of plant-pollinator interaction webs
enhances the persistence of plant communities. PLOS
Biology, 4(1):el.

e Ganct, A.C., BRown, VK., ApLin, D.M. 2005. Ecologi-
cal specificity of arbuscular mycorrhizae: evidence from
foliar- and seed-feeding insects. Ecology, 86(3): 603-611.
¢ VAN DER HEyDEN, M.G.A., KLiRONOMOS, M. U., MouTo-
GLis, P, STREITWOLF-ENGEL, R., BOLLER, T., WIEMKEN, A.,
SaNpERs, I.R. 1998. Mycorrhizal fungal diversity determi-
nes plant biodiversity, ecosystem variability and produc-
tivity. Nature, 396: 69-72.

* Hooper, D.U., Vitousek, PM. 1997. The effects of
plant composition and diversity on ecosystem processes.
Science, 277: 1302-1305.

e Knight, T.A, McCoy, M.W,, CHasg, J.M., McCoy, KA.,
Hotr, R.D. 2005. Trophic cascades across ecosystems.
Nature, 437: 880-883.

e Loreau, M., Nageym, S., IncrAusTi, P 2002. Biodiversity
and ecosystem functioning: synthesis and perspectives. Ox-
ford University Press.

e THEBAULT, E., LorEAU, M. 2003. Food-web constraints
on biodiversity-ecosystem functioning relationships.
Proceedings of the National Academy of Sciences of the Uni-
ted States of America, 100: 14949-14954.

* Worrk, B.E., Hussanp, B.C., Kuironomos, J.N. 2005.
Effects of a belowground mutualism on an aboveground
mutualism. Ecology Letters, 8: 218-223.
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N HIs conquest of earth, man has learned
how to tame and control many of the natu-
ral elements. Stone, fire, plants, animals,
iron, coal, oil. Each time, these resources
acquire a certain value, implying exchanges
or trade. Since the end of
the 20th century, man has
entered into a new era: that
of taming genes. While
knowledge is progressing rapidly, revealing
the astounding diversity of species and wild
populations, only a few plants — 15 out of the
100 or so currently domesticated — are used to
feed the great majority of mankind.
High-yield agriculture, in conjunction
with increasing demand and strong economic
constraints, has led to many local varieties

Man is tempted to take
“old” to make “new”.

By Lisa GARNIER

being abandoned. This trend has accelera-
ted over the last decades. At the same time,
more economically profitable varieties have
been developed through man’s understanding
of the laws of genetics. But, these species are
generally rather fragile.
Selected on the basis of
their high yield, they have
proved to be less resistant
to the vagaries of climate, bacterial and viral
diseases and attack from predators. Requiring
ever-increasing inputs in the form of pestici-
des, fertilisers and antibiotics, they are now
being criticized for the many types of pollu-
tion they cause. To reply to these problems,
genetics is again at the forefront. In particu-
lar with the creation of genetically modified
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Rural populations have long used peat bogs to provide game, fruit, animal fodder and peat for fuel.

(Vosges du Nord-Pfalzerwald Biosphere Reserve)




What does
‘genetic resources’ mean?

A genetic resource is a good that is both material
and immaterial. It is the combination of what we
now call “genetic information” and the physical
sample in which this information is contained (in
the form of seed, fragments of plants, living animal
tissue, sperm, cultures or microbial suspensions). It
can result from human intervention and/or adapta-
tion to environmental constraints.

organisms, which represent the ideal solution.
Producing plants that resist their predators
will indeed reduce the use of pesticides. But,
in terms of human health and impact on the
genetic diversity of wild species, genetically
modified plants have yet to prove their worth.
Another solution would be to return to the
gene stock of domestic species and even to the
wild species that were the ancestors of current
varieties. Unfortunately, many of those that
remain are disappearing.

A POTENTIAL FOR THE FUTURE

Man is therefore tempted to take “old” to
make “new”. He must use genetic sequences
laid down in the genome of domestic varieties
a long time ago in an attempt to respond to
current needs in terms of crops and livestock.
Just like nature, man must adapt. His selec-
tions are, of course, for his own benefit but he
uses all the resources available, all the possi-
ble genetic potential. This is why each species,
whether domesticated or not, has a definite
future potential.

So, although genetic resources have a real or
potential economic value, they also represent
an immaterial value. They are the guardians
of genetic information, which ensures their
potential. This particular situation, which is
quite unique, was recognised as humanity’s
heritage by the FAO in 1983. It is a paradoxical
situation however, as the management of the
genetic resources was made the responsibility
of each state. The Convention on Biological
Diversity (1992) therefore encouraged the-

-Which biodiversity ?

se resources to become a marketable entity.
Genes have become a resource almost equiva-
lent to coal or water. The laws protecting intel-
lectual property are one of the ways to survey
the conditions in which these resources are
used. But, the debate is wide open: firstly con-

- cerning the use of genetic resources and more

generally of biotechnology.

Beyond the debate, actions to preserve
genetic biodiversity, included in the overall
notion of biological diversity, have not led to
convincing results, as both domestic and wild
species still exist in alarmingly low numbers.
But, we may have forgotten the origin of gene-
tic resources: the evolution of living things
which, for domestic species, reflects cultural
and territorial diversity. Many follow man’s
social and cultural values: traditional uses,
techniques and craftsmanship that have to be
encouraged. W

Further reading

¢ LEvEQUE C., Mounorou J.-C., 2001. Biodiversité, dynami-
que biologique et conservation, Dunod, Paris.

» www.brg.prd.fr/index.php

° Www.cgiar.org

» www.fao.org/AG/cgrfa

The management
of genetic resources

Two management sirategies are used: in sifu
conservation in the natural habitat (gene banks in
fields, conservation on farmland) and ex situ con-
servation in orchards, seed banks or collections of
vitroplants (plants conserved in vitro). In France, the
Bureau for Genetic Resources — bringing together
6 ministries and 7 research organisations — has
adopted a national charter for the management of
genetic resources in France. It also parficipates in
European cooperation programmes. Seed produ-
cers too have a part to play. During their selection
activities, they maintain and enrich their working
collection without which the creation of new varie-

fies would not be possible.
LG.



http://www.brg.prd.fr/index.php
http://www.cgiar.org
http://www.fao.org/AG/cgrfa

©Stéphane Durand

The main currents in environmental ethics
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S THERE d need for a new, an environ-
mental ethic?” In 1973, the article by
the Australian philosopher Richard
Routley — who later changed his name to
Richard Sylvan — marked the start of moral
and philosophical debate on the environment
and the relationships between man and natu-
re. Especially in English-speaking countries
(Britain, North America, Australia), this went
on to develop into a current of environmen-
tal ethics, with its different schools of thought,
its peer-reviewed scientific journals, its asso-
ciations and its congresses. In his pioneering
article, the author describes an imaginary case:
that of the last survivor on earth after a global
catastrophe “Mr Last Man”. Before he in turn
disappears, he devotes his efforts to elimina-
ting every living thing, animal or plant, that is
around him. How should his acts be judged?

How do you see nature?
(Torpa Stenhus,
Sweden)

By CATHERINE LARRERE

Limiting our opinion to that of the ethics that
dominate in the western world — where the
only rights and duties are those between man
and man — he has done nothing wrong because
he has wronged no one. But, if we consider
that there are values in nature and that we have
a duty towards them, his act becomes morally
reprehensible.

INATURE AS A WHOLE ENTITY

The environmental ethics that evolved in
the wake of this article developed around the
central notion of intrinsic value - that of natural
entities or of nature as a whole. The expression
“intrinsic value” was used by Kant: for him,
every being whose existence in itself is an end
in itself — that is humanity and more generally,
rational beings — have intrinsic value. All the
rest is considered as a means, as an instrumen-
tal value. Environmental ethics will refer to this
position as “anthropocentric”. It only recogni-
ses the moral dignity of humans excluding the
rest, i.e. nature, which is considered simply as
a set of resources. What environmental ethics
aim to reach is the opposite i.e. to show that
natural entities also have moral dignity and
“intrinsic values”.

The idea is that where there are means, the-
re are necessarily ends. All living things, from
the simplest to the most complex, whether they
are animals (even lacking sensitivity), plants
or monocellular organisms, all maintain them-
selves within existence and reproduce. They
do this by using complex adaptive strategies,
which are all means to reach an end. There are
therefore ends in nature. All living beings can
be considered as the functional equivalent of
a set of intentional acts, like something that
is “an end in itself”. The opposition between
humans and things, characteristic of anthro-
pocentrism, becomes substituted by a whole
range of teleonomic individualities which can
all lay claim to being ends in themselves and
therefore to having an intrinsic value. Any




living individual is, being equal to any other,
worthy of moral consideration: this is what
is called biocentrism, its standard-bearers are
Paul Taylor and Holmes Rolston.

Biocentric environmental ethics thus reco-
gnise an infinite number of individual wills-
to-live at work in the whole of nature. These
ethics transfer to life, and to all that is living,
the moral dignity that
the ethics of Kant con-
fer to free beings. This
justifies an attention to
living things that has
rapidly gained supporters. The ‘intrinsic value’
has become the war cry of numerous nature
protection activists. The preamble to The Rio
Convention on Biological Diversity (1992)
stressed the “intrinsic value of biological diver-
sity” underlining the importance given to the
intrinsic value.

FROM BIO TO ECO-CENTRISM

However, this biocentric ethic can be cri-
ticised in that it does not satisfy the requi-
rements of the protection of nature. It only
grants value to individual entities while the
general aim involves protecting populations. It
only takes account of living entities whereas
ecosystems, the focus of nature protection,
also contain abiotic components. Some envi-
ronmentalists, such as Baird Callicott, consider
that value should be attributed not to separate
elements but to the whole that they form; the
“biotic community”. This approach, known
as “ecocentric”, is attributed to an American
forester in the first half of the 20th century,
Aldo Leopold, whose book A Sand County
Almanac presents environmental ethics that
Leopold names “Land Ethic” which can be
summed up in his maxim that “A thing is right
when it tends to preserve the integrity, stabi-
lity, and beauty of the biotic community; it is
wrong when it tends otherwise.”

Whether they are biocentric or ecocenrtic,
it is reasonable to expect that these moral posi-
tions, which confer an intrinsic value to non-
human entities, will not be found generally
acceptable by all. Certain philosophers, such as

-A different system of valuves

It's in our own interests
fo preserve the resources that
we find in nature.

Bryan Norton, have noted that in spite of any
philosophical divergences, environmentalists
generally agree as to the practical approaches
towards the protection of nature. They apply
a more pragmatic approach which considers
that convergence of the results requires finding
a common ground for agreement. This “exten-
ded anthropocentrism”, also known as “weak
anthropocentrism”
questions the distinction
made between intrinsic
value and instrumental
value by showing that
the criticisms of anthropocentrism are based
upon much too narrow a conception of what is
instrumental. We do not see that nature cannot
simply be reduced to a set of resources ready
to be consumed or destroyed. It is in our own
interests to preserve the resources that we find
in nature. This is true for the services that it
provides (e.g. pollination of plants, recycling
of waste), for its scientific interest (naturalists
should try to preserve the object of their work),
but also for its aesthetic interest or religious
interest. We wish to preserve the nature that we
admire, that we love, that makes us feel better
people. This attitude, which is philosophically
less demanding, and easier to understand, also
presents the advantage of taking into account
the dimension of time — it is for future genera-
tions that we are doing this — and hence aligns
more easily with the demands of sustainable
development. m

Further reading

e LicaT, A., Rotston 111, H. 2003. Environmental Ethics, an
Anthology. Blackwell.

* Larrere, C. 1997. Les philosophies de I'environnement.
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that the industrialised nations, on both sides

of the Atlantic became aware that nature nee-
ded protecting. Until then, the subject had recei-
ved no deliberate attention; there had been no
coherent programme. In Europe, and particularly
in France, the primary concern was to preserve
landscapes — the “artistic series” of Fontainebleau
were protected by measures taken in 1853, 1861,
1892 and 1902 — as being of exceptional patri-
monial, cultural and artistic value. In the United
States, attention was
more directly focused
on the protection of
nature in the wild sta-
te, nature which the
westward expansion of the pioneers was tending
to shrink. In 1864 Lincoln took the decision to
protect the Yosemite Valley in California, which
was followed by the creation, on March 1st 1872,
of the Yellowstone National Park. This was to
become the major element of a vast network of
36 national parks covering 1% of the surface of
the territory of the USA. In Europe, it was only
after the Second World War that similar concern
was paid to the protection of natural spaces.

But, although North America played a pionee-
ring role, this never led to a unified philosophy
of the protection of nature. In fact its history was
marked by the split of two of its founders: John
Muir and Gifford Pinchot.

IT was in the second half of the 19th century

AN IDYLLIC RELATIONSHIP BECOMES A SCHISM
All started well in the beginning. When
they met in 1896, during a National Forestry
Commission survey, Muir and Pinchot shared
the same love for nature and this led them on
long treks through the forests together. But their
friendship was not to last. The two men had dif-
ferent backgrounds and although they shared
the same desire to save the forests from being
clearcut, they did not have the same approach.
Pinchot was a forester who had received his trai-
ning in Germany and in France. He had learned
the methods that the Europeans used to regene-

On one side, the wise-use
advocates, on the other
the untouched wilderness defenders.

By CATHERINE LARRERE

rate and maintain forest cover, which had stron-
gly diminished since the Middle Ages, jeopardi-
sing the ability to satisfy the ever-growing need
for wood in Europe since technical development,
fuelled by military and economic growth, was
accelerating. On his return to the USA, where
he would later found Yale University’s School of
Forestry, Pinchot attempted to ensure the renewal
of the resources available for national develop-
ment by applying rational management techni-
ques to forestry based on scientific knowledge.
He was not against
the use of the forest
for man’s needs but
was against its abuse.
He denounced the
egotism of those who had trees removed for their
personal profit, and called for the “wise use” of
the forest resources for the good of the whole
nation and not for a minority of private interests.
In Pinchot’s view, the end was economic, and his
reasoning was utilitarian.

Considering a forest as a reserve of resources
at the disposal of economic development was,
for John Muir, like transforming a Gothic cathe-
dral into a warehouse. His thoughts are reminis-
cent of the transcendentalist principles of Henry
David Thoreau and Ralph Waldo Emerson, of
whom he was a disciple, praising the spiritual,
aesthetic and religious value of nature. But, his
dispute with Pinchot made him take one step
further and led him to clearly state that nature
had an intrinsic value which he wanted to pre-
serve. It was because of love of nature itself,
nature preserved in its original purity — the wil-
derness — that its destruction or modification
had to be forbidden. He opposed Pinchot who
was in favour of letting sheep graze in the forest,
he was violently against the idea that access to
the forest be granted to what he called “hoofed
locusts”.

This was how the movement for the defen-
ce of nature became divided. Under the
“Conservation” flag were those who, along side
Pinchot, defended “wise use” — the use of forests
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in such a way as to manage the resources sus-
tainably. Under the “Preservation” flag were the
supporters of Muir, the defenders of the wilder-
ness untouched, to be totally preserved. On one
side then, there was a concern for rational effi-
ciency, both technical and economic, with an
explicit reference to utilitarianism, i.e. the moral
philosophy which transposes the quest for indi-
vidual well-being to society as a whole. On the
other side, was the concern for nature, sentimen-
tal and religious, which gained impetus from the
American version of the romantic movement, be
it in the form of Emerson’s or Thoreau’s trans-
cendentalism, the American artists painting the
sublime, such as Thomas Cole, or the poetry of
Walt Whitman.

THE BIRTH OF MORAL PHILOSOPHY

This duality was not restricted to the USA. It
also split Victorian Britain, opposing the roman-
tic vision of John Ruskin, a critic of industrialism
and defender of an idyllic vision of nature, with
the position of John Stuart Mill who defended
a moral utilitarian philosophy. But also, as an
economist, Mill was a partisan of the stationary
state: a state which is opposed to growth, being
at the same time concerned with the protection
of nature to which however he refused to grant
any moral value whatsoever. More generally,

-A different system of valuves

the question arises as to whether this duality is
not a basic component of ecological sensitivity.
Donald Worster traced out the genealogy when
he distinguished, at the very origins of ecology
in the 18th century, two opposing perspectives:
the vision of Arcadia of Gilbert White, a country
vicar and the rational management programme
of Linnaeus, that of an “economy of nature”.

Subsequently these two currents, preserva-
tion and conservation, went through various ups
and downs. John Muir was not only the founder
of the Sierra Club, one of he most powerful orga-
nisations for the defence of nature in the USA,
he also became the inspiration for contemporary
environmental ethics. These ethics developed in
the USA and more generally in the former British
colonies in the late 1970’s and focused on two
questions raised by Muir: that of the intrinsic
value of nature — as opposed to its purely ins-
trumental value at the service of human needs
— and that of the “wilderness” as a model of
nature to protect. What came out of this was an
original moral philosophy, known as either bio-
centrism or ecocentrism, attacking what it called
“anthropocentrism” (see the article by C. Larrere
on p.26).

The heritage of preservation is not only theo-
retical. The Wilderness Act of 1964 — a public
law fixing the rules for the protection of nature




— embodies the victory of the supporters of pre-
servation, involved in drawing up the law, over
the supporters of conservation. The act gives the
following definition “A wilderness, in contrast
with those areas where man and his own works
dominate the landscape, is hereby recognized as
an area where the earth and its community of
life are untrammeled by man, where man him-
self is a visitor who does not remain.”

The document continues, stating that the
“wilderness” as it is defined, must retain “its
primeval character” and that it is protected and
managed in such a way that it “generally appears
to have been affected primarily by the forces
of nature”. Nature then appears like a radical
otherness, which must be preserved form being
trampled by humans, who can only be harmful.

PRESERVATION VERSUS CONSERVATION

But, although they have been overcome in
the US nature protection movement by preser-
vationists, conservationists have succeeded out-
side the US, their position now being dominant
worldwide. From the fifties, one of the largest
international NGOs for the protection of nature,
currently known as IUCN (International Union
for the Conservation of Nature) has in fact adop-
ted C (for conservation) to replace the original P

Unlike areas dominated by humanity, “wilderness” excludes
humans. A concept that has become old-fashioned following
the advent of integrative ecology which combines different

sources of knowledge. (Natural reserve of Hofsnds, Sweden)

(for preservation). Gifford Pinchot who, unlike
John Stuart Mill was not a supporter of the sta-
tionary state but upheld the principle that “the
first great fact about conservation is that it stands
for development”, could possibly be considered
as the instigator of the sustainable development
ethic. He was without doubt one of the first to
clearly express concern about future generations
when he adapted the classical dictum of utili-
tarianism “the greatest happiness of the grea-
test number” to include the notion of duration
“the greatest good, for the greatest number, for
the longest time”. The definitions of sustainable
development (both those of Brundtland’s 1987
report, which made the expression “official”, and
those of the Rio Declaration) did not use the term
Nature and only spoke of the environment as of a
need. These definitions are clearly anthropocen-
tric and just consider the instrumental value of
nature, absolutely not the intrinsic value. Must it
necessarily be concluded therefore that the vic-
tory of the principle of sustainable development
parallels the abandonment of the more radical
objectives of nature protection which in turn
would be finally sacrificed to human egotism?
However, the opposition between conserva-
tion and preservation may be neither irremedia-
ble nor unalterable. The opposition is especially
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clear when keeping to a static vision of nature:
a vision with balances to preserve, to which the
ecological notion of “climax” can give body. Here,
man is excluded from nature, leaving nature to
find its equilibrium state. It is this concept of the
protection of nature that was dominant as long
as the reference used was the systematic ecology
introduced by Arthur G. Tansley and genera-
lised by Eugene and Henry
Odum in Fundamentals of
ecology (1962). The vision
of nature in equilibrium
with the great regulating
mechanisms of circulation of the fluxes of ener-
gy guided a protection of nature regulated by a
principle of “naturalness”: the reference is nature
in a spontaneous state kept isolated from man.
The idea is therefore to protect existing equilibria
(the climax being taken as the ideal ecosystem),
to preserve the integrity of ecosystems by setting
them aside from human disturbances, and to let
the dynamics of secondary successions lead back
to the climax after abandoning exploitation.

ECOLOGY BECOMES DYNAMIC

But, conservationists were not always wrong
to reproach preservation supporters for loc-
king up or freezing the natural spaces that they
intended to protect. A more dynamic vision of
nature became predominant from the 90s on.
Distancing themselves from the Odum-type eco-
logy that focussed on the “balances of nature”,
scientists tended to adopt a dynamic concept of
ecology, integrating disturbances as factors acting
to structure the biotic communities. It became
acceptable to consider that our surroundings are
the product of history — that of the disturban-
ces they, or the environments with which they
interact, have undergone. The varying degrees
of species richness, just like the mosaic struc-
ture of ecosystems therefore result from a histo-
ric process where disturbances of natural origin
act in conjunction with disturbances of human
origin. This transforms the way in which human
activities are perceived since disturbance caused
by man is not necessarily more disastrous than
natural disturbances. If nature has a history and
co-evolves with human society, man can no lon-

-A different system of values

The opposition between
conservation and preservation
may be not iremediable.

ger be considered as the great disturber of natu-
ral balance. Human activities and human pro-
ductions can now be integrated into the global
picture of ecology. In parallel, various specialist
fields are developing such as landscape ecology
and conservation biology which together lead
to the discipline of ecological engineering. This
discipline enables the restoration of environ-
ments, the orientation of
biotic community dyna-
mics, the reinforcement of
certain populations or the
reintroduction of species
that have disappeared from a particular region.
The aim of ecology has now become to assist
nature in managing itself. The aim is no longer
necessarily to let specific environments dwindle
while forest claims more space for itself: open
areas can be maintained and biodiversity kept
richer.

The concept of “the wilderness” has played
an important role in the history of the protec-
tion of nature. It certainly still has its supporters
although the point of view is difficult to uphold.
It is strongly criticized in North America where
it led to the protection of natural spaces after
the expulsion of the Indians who lived there. It
cannot be applied in most non-western coun-
tries where the creation of natural parks based
on the wilderness model would in fact consist of
creating leisure space for western tourists from
which the local populations would be excluded.
It does not make much sense in Europe where
the last primary forests disappeared long ago
and where the driving force for creating natu-
ral parks has never been wilderness protection.
The objectives of biodiversity management do
have the merit of ending the opposition between
man and nature, an opposition that the wilder-
ness ethic tended to dramatise. They also seek
to identify the possible different ways of rea-
ching a happy coexistence of man and natural
spaces. This objective is not only grounded in
current scientific knowledge but also allows
local knowledge to play its role. Integrative eco-
logy practices can be in phase with the aims of
sustainable development without sacrificing the
protection of natural spaces. B




Nature conservation over the years

HE PROTECTION of Nature is not a modern

phenomenon. The first measures taken

can be seen in the beliefs and ideologies
of antiquity. Felling, pruning or even transplan-
ting a sacred olive tree was, for instance, strictly
forbidden in Greece. However, it was only in
the 19th century that the first treaties on the
protection of species saw the light.

It was during this period that the internatio-
nal community started to ask questions about
the dwindling stocks of sea mammals. The main
question in fact concerned the economic future
of those exploiting them. The first international
agreement covered the seals of the Bering Sea
and was therefore the first measure signed to
protect an economic resource. Then came the
treaty on the preservation and protection of fur
seals (Washington, 1911) and the first whale
convention (Geneva, 1931). However, these
wild species were only protected by interna-

By MARIE BONNIN

tional law when they were outside territorial
waters.

At the beginning of the 20th century, the
protection of species useful to man had made
its appearance on the international scene. Some
conventions, such as the Convention for the
Protection of Birds Useful to Agriculture (Paris,
1902), or the Convention on the Preservation
of Wild Animals, Birds and Fish in Africa
(London 1900) presented the particularity of
classifying species according to whether they
were useful or considered as pests. Pests could
be destroyed.

The protection of nature for itself without
taking into account the immediate benefit for
man was first heard of in the 20th century. The
International Convention for the Protection of
Birds (Paris 1950), laid down the general prin-
ciples of the protection of birds. Any utilitarian
references, like there were in the Convention
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for the Protection of Birds Useful to Agriculture
(Paris 1902), disappeared completely.

After the first steps, more were to be taken,
and in these pre-war years, international law
concerning the environment turned to protec-
ting remarkable landscapes. The convention
concerning the protection of nature in Africa
(London 1933) was the first of its kind. It obli-
ged the signatories to establish strictly protec-
ted national parks and natural reserves.

Several regional conventions of the same
type followed. They adopted the same objec-
tives. The world heritage convention (Paris
1972), however, stood out owing to its “world”
aspect. It brought together both cultural and
natural heritage. However, granting the areas
concerned “outstanding universal value” sta-
tus, from an aesthetic or a scientific point of
view, only had a limited effect on nature con-
servation.

A NEW TURN IN THE LAW

The 1970s marked a real turning point
in the ideas underlying nature protection.
Habitats were to become protected to maintain
the quality of the environment in which species
lived. The convention concerning Wetlands of
International Importance (Ramsar, 1971) is a
well-known example. It was from this moment
onwards that international nature protection
conventions sought to protect the habitats of
endangered species while conserving natural
habitats for their functions. Protection started to
become more universal. The Agreement on the
Conservation of Nature and Natural Resources
(Kuala Lumpur, 1985) notably imposed on the
contracting parties that they maintain maxi-
mal genetic diversity everywhere possible. The
protocol concerning protected areas (Nairobi
1985) to The Convention for the Protection,
Management and Development of the Marine
and Coastal Environment of the Eastern African
Region also stipulates “Contracting Parties
shall take all appropriate measures to maintain
essential ecological processes and life support
systems, to preserve genetic diversity, and to
ensure the sustainable utilization of harves-
ted natural resources under their jurisdiction.”

-An original legal framework

And, in addition to being universal, the protec-
tion also tends towards greater territorial cohe-
rence. Preserving a fragment of nature within a
strictly closed area is not satisfactory if, in the
surrounding area, uncontrolled activities take
place that threaten to damage ecological pro-
cesses. S0, numerous conventions attempt to
encourage the contracting parties to improve
the protection afforded by protected areas: it is
recommended to set up a transition or buffer
area, around the area to be protected. This is
for instance the case of the Protocol Concerning
Specially Protected Areas and Wildlife to the
Convention for the Protection and Development
of the Marine Environment of the Wider
Caribbean Region. As the end of the 19th cen-
tury approached, the isolation of habitats was
increasingly recognised as being a major obsta-

The main international conventions
for the conservation of nature

1902 - Paris
Convention for the protection of birds
useful to agriculture

1950 - Paris
International convention for the protection

of birds

1971 - Ramsar
Convention on Wetlands of International
Importance especially as Waterfow!] Habitat

1972 - Paris
The UNESCO convention concerning the
protection of the world cultural and natural
heritage

1973 - Washington
Convention on International Trade in
Endangered Species of Wild Fauna and Flora

1979 - Bonn
Convention on the Conservation of
Migratory Species of Wild Animals

1992 - Nairobi
Convention on Biological Diversity

1994 - Paris
Convention to combat desertification




cle for the conservation of wildlife populations,
especially because it reduces genetic exchan-
ge. This process is particularly evident in the
intensively farmed areas of north-west Europe
but also occurs in other landscapes. The forest,
for instance, where the management strategies
employed to satisfy the demands for wood pro-
duction lead to increasing fragmentation. This
leads to the isolation of
habitats and poorer bio-
diversity. The concept of
ecological network has
then become the preferred
approach in nature conservation. The ecologi-
cal network is defined as the set of natural areas
enabling the long-term conservation of the wild
species in a territory. It implies maintaining a
coherent network of natural and semi-natural
ecosystems. Ecological networks are generally
considered to be composed of three types of
zone: core areas, buffer zones and ecological
corridors. The core areas ensure the environ-
mental conditions required to maintain exten-
sive ecosystems, habitats and animal or plant
populations. They generally correspond to areas
already protected by international, community

Preserving a fragment of nature
within a strictly closed area
is not satistactory.
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or national law, where the measures taken can
provide efficient protection or not. The role
of the buffer zones is to protect the core areas
from negative processes brought about by the
activities going on outside the network. Finally,
the main function of the ecological corridors
is to link up the core areas in order to allow
species to disperse and migrate. The integrated
nature  conservation
approach therefore
has the advantage over
the simple protection
of a given area of land
governed by rules that are tend to be coercive.
The advantage is heightened by the choice of
new tools and the possibility to act at diffe-
rent decisional levels enabling all the stakehol-
ders of the territory to participate. Protecting,
maintaining or reinforcing biological diversity
by setting up protected zones does, however
remain a fundamental tool in nature conser-
vation. However, the species, populations and
habitats that were traditionally the sole goal
of protection, are now considered to only be
components of open, dynamic and hetero-
geneous ecological systems. In this period of
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In spite of international conventions
being signed to protect them in the 1930s,
whales are only protected

in international waters.

(Fin whale)

-An original legal framework




The particular case of biosphere reserves

T AN international level, the World

Network of Biosphere Reserves is admi-

nistered on the basis of two texts adop-
ted in 1995 by a resolution of the UNESCO
General Conference: The Seville Strategy and
the Statutory Framework. Before that date, bios-
phere reserves were simply a project, more
precisely the eighth, in the larger programme
on Man and the Biosphere
(MAB) initiated at the end of
the 1970s.

Unlike a  convention,
neither of these two texts is
legally binding. However, it can be considered
that as they were established by consensus and
adopted by the UNESCO General Conference,
so UNESCO Member States are bound to
honour them.

The Seville Strategy describes the goals to be
reached in the fields of conservation, develo-
pment, research and education, i.e. the three
functions of Biosphere reserves. The strategy
makes recommendations to achieve the objec-
tives and defines implementation indicators.
As its title suggests, it is a strategic document
and its role is to guide.

The Statutory Framework, on the other
hand, fixes the rules of the game. These rules
have been debated, through sometimes-diffi-
cult negotiations, and established over a good
number of meetings. They are also the fruit
of a broad consultation by correspondence,

Biosphere reserves
are much more than just
profected areas.

Elements of the Statutory Framework

Definitions and criteria (articles 1 to 4)
Designation procedure (article 5)

Obligations of the individual states to promote their
biosphere reserves (article 6), to participate in the
World Network (article 7) and to participate in the
regional and thematic subnetworks (8)

Submission to periodic review, every ten years (9)

Secretariat functions (10)

By MIREILLE JARDIN

allowing numerous amendments to be made.
During the Seville Conference (1995) the
text was reviewed and discussed before being
submitted to the International Coordinating
Council of the MAB where it was again amen-
ded.

All these stages showed that the Member
States — and at that time even non-member
states, because the USA par-
ticipated actively in the dis-
cussions — were favourable
to applying the provisions
of the agreed text, including
compulsory periodic review. None of the States
involved have ever disputed this point.

The official designation of a Biosphere reser-
ve, by the MAB Council, after examination of
the proposition by the Advisory Committee,
represents both recognition of the correct imple-
mentation of the concept and admission of the
site into the world network. It is interesting to
note how the Seville Strategy and the Statutory
Framework are complementary. The explana-
tions and recommendations of the Strategy can
often be used to enlighten and illustrate the
provisions of the Statutory Framework. This
is particularly the case for the provisions that
concern the definition of Biosphere reserves:
the three functions (article 3) and the criteria
(article 4). If these criteria often appear to be
vague, this is in fact due to the great variety
of situations that must be covered and the
Member States’ needs for flexibility.

As stressed in the Statutory Framework and
in “The Vision From Seville”, “ Biosphere reser-
ves are much more than just protected areas.”
In other words, they have progressively become
actual sites for the demonstration of the prin-
ciples of sustainable development. This is what
has led to the difficulties in incorporating the
Biosphere reserve concept into national legis-
lations for protected areas. The same is true for
classifying Biosphere reserves in the categories
of protected areas established by the TUCN.
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There were 502 biosphere reserves in 2007.
Spread over the whole globe,
they reflect the diversity of ecosystems.

The founding principles

B The three functions (conservation, development
and logistic support) and their complementarity. The
key element here is that the three functions must be com-
bined (article 3) implying that they provide each other
mutual support. Also, the three functions are accorded
equal importance: no funcfion predominates over any
other. The integrated approach is encouraged.

B Zonation is relafed to the three functions without
overlaying them. A single zone must be covered by
legal protection: it is the core area (or areas), which
are usually composed of a protected area of the “full
reserve” or “national park” type. The buffer zones are
mainly defined by their contribution to the conservation
objectives. Finally the transition area is more directly
devoted to development and sustainable resource
management. The way the zonation is applied varies
with the confext: many biosphere reserves are com-
posed of a mosaic of protected areas, with various
degrees of coercive status, and of areas without pro-
tected area status, which make up the fransition area.

B Parficipative management, as allowed for in the
statutory framework and explained in the Seville Stra-
tegy, deals in particular with (Objective II.1: Secure
the support and involvement of local peoplel: the reso-
lution of conflict, provision of local benefits, respect
of traditional life styles and knowledge, maintaining
cultural diversity, local uses of biodiversity, alternative
sources of revenue and profit sharing.

B From an insfitutional viewpoint, the Statutory
Framework recalls that each Biosphere reserve must
have an effective management policy or plan and an
appropriate authority or mechanism to implement it.
This is laid out in Objective II.2 of the Seville Strategy,
which recommends setting up institutional mechanisms
fo manage, coordinate and integrate the Biosphere
reserve’s programmes and activities and fo establish a
local consultative framework: i.e. to allow participative
management.

B Programmes of research, monitoring, education
and fraining must be set up. This is the socalled logis-
fic support function. Objective lll of the Seville Strategy
describes the types of activity to be carried out in this
respect. Biosphere reserves are designed to be sites for
the demonstration of sustainable development approa-
ches.

B Finally, the Statutory Framework states in article @
that each Biosphere reserve should be subject to a
periodic review, every fen years, with the aim of inci-
fing the authorities concerned to evaluate the general
condition and the state of operation of their Biosphere
reserve. The report, forwarded to the Secrefariat, is
submitted fo the MAB Council which can recommend
improvements, and, in cerfain cases, consider that the
site no longer satisfies the criteria.

M.J.
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And yet this broader vision of protection, the
will to escape the mould of protected areas sen-
su stricto is becoming increasingly widespread.
Now, means must be found to introduce the
principles of biosphere reserves into the various
legislations so that they become included in the
policies of resource management and land-use
planning. The main focus is the complementa-
rity between conservation and sustainable use
of the resources, the presence of people in the
protected areas, access to the resources, partici-
pative management, profit sharing, etc.

Should biosphere reserves have their own
legal status? From an administrative point of
view, setting up a management authority would
be easier for the whole of the territory concer-
ned, even if certain areas have a “protected”
status. Moreover, the Biosphere reserve could
be granted its own budget and would be bet-
ter equipped to receive international backing.
Countries including Argentina, Brazil, China,
Mexico, India, Madagascar, Mali, the Ukraine
and recently Germany, have opted for this solu-
tion. Legally recognising biosphere reserves
also comes up against some serious difficul-
ties. The first is that these reserves are not sim-
ply protected areas. Their legal status should

The Mediterranean coast is particularly
desirable for tourism and development.
Legislation has been set up to limit

and orient urban development

in the area.

explicitly refer to a multifunctional area with
human presence and with utilisation and land
planning objectives. It should also foresee that
a Biosphere reserve can be superimposed on
existing or planned protected areas. A Biosphere
reserve is both the application of a concept and
an international designation. Inevitably, some
biosphere reserves already established in natio-
nal legislation are not included in the World
Network as their country did not forward any
nomination to UNESCO. This is the case, for
instance, in India, China and Mexico, where
national networks are active. However, remai-
ning outside the world network is not a major
issue in as far as the MAB concept is actually
being implemented and disseminated. These
reserves must be considered as national bios-
phere reserves.

To conclude, the legal recognition of
Biosphere reserves in national law occurs in
response to a more general evolution. The
trend is towards a broadened concept of biodi-
versity conservation which should be encoura-
ged whenever possible. It also corresponds to
a tendency to draw up new biodiversity mana-
gement policies that favour contractual tools
rather than regulations. ®

©lisa Garnier



Law’s first steps in nature protection

RANCE HAs a broad range of tools to help

in the protection of natural areas. They

can be used to support the protection
procedure, to enhance the powers granted to a
particular territory, or to emphasise the objec-
tives pursued on a particular site: areas that
are, for instance, wooded, fragile or just rare.
Each time, the legal structure can vary. For ins-
tance, conservation of rare and fragile natural
areas has taken the shape of protection of sites
representing a general interest from an artistic,
historic, scientific, legendary, or picturesque
point of view. The main procedures in France
are not mutually exclusive: all can be combi-
ned in policies of land planning, development,
and economic and social cohesion.

LEGISLATIVE TOOLS

These tools aim to preserve fragile areas that
are under particular pressure: for example,
mountains and the coastline. The idea behind
French law N°85-30 of 9th January 1985 rela-
tive to the development and the protection of
mountains was to protect the characteristic
areas, landscapes and habitats of the natural and
cultural heritage in eight designated mountain
regions: Northern Alps, Southern Alps, Corsica,
Massif Central, Jura, Vosges, Pyrenees, Reunion
Island. The protection measures accorded by
this law can be modified by local directives
established in each mountain range, depending
on particular local conditions. Law N°86-2 of
3rd January 1986 relative to planning, protec-
tion and valorisation of coastal areas also acts as
a town planning law. It enables selected urba-
nisation, limited near the coast, and protects
remarkable areas and the habitats required for
the maintenance of ecological balance.

LEGAL PROTECTION

Legal protection offers a series of instru-
ments that can be useful in certain territories
with several levels of management. In this
framework, the territorial planning directive
fixes the choices made by the state concer-

-An original legal framework

By AGNES MICHELOT

ning planning and achieving balance between
the development objectives, protection priori-
ties and the recognised value of the territories.
Approved by Decree of the Council of State, the
Territorial Directive then associates the relevant
regions, départements, and possibly communes
and groups of communes.

And around the world?

On a world scale, the protection of natural spo-
ces is organised around various international con-
ventions. The conventions lead the states to protect
areas, sites, ecosystems or habitats that present par-
ficular ecological characteristics. Good examples
are the Ramsar Convention on Wetlands of Interna-
tional Importance, the Convention concerning the
Protection of the World Cultural and Natural Herita-
ge, the Convention on the Conservation of Migrato-
ry Species, the Convention on Biological Diversity.
One of the most successful of all programmes on
an infernational level is UNESCO's MAB, which,
although it does not have the force of a convention
has led fo the consfitution of a large international
network of nafional and cross-border reserves.

Regional initiatives support this global network
of natural spaces, which is currently based on an
ecosystem approach to conservation. In Europe,
we can mention directive 92/43/CEE concerning
the conservation of natural habitats and in Africa,
the Convention on the Conservation of Nature and
Natural Resources adopted in Maputo in 2003, in
which the member states of the African union pled-
ged to create or enlarge their conservation areas.

The World Conservation Union — IUCN - esta-
blished an internationally recognised system for the
classification of protected areas in which the sfafes
rank their protected natural areas depending on
their management objectives. Community Conser-
ved

Areas linked to local communities and native
populations are encouraged. In addition, increasing
numbers of natural spaces are run privately, or run
as joint projects with public organisations or local
communities. The terms of biological corridors,
cross-border protected areas or ecological networks
stress the variety of protection regimes that exist for
the natural areas that have been established in rela-
tion with the development of international coope-
ration.

AM.




Among the instruments, some were designed
to provide more specific protection. Examples
are the decrees for the protection of biotopes,
biological reserves, game and wildlife reser-
ves, fishing reserves, regional natural reserves,
national natural reserves, national parks, listed
sites and classified sites.

The aim of the decrees for the protection
of biotopes is to prevent the disappearance of
protected species in natural areas not heavily
exploited by man. Here, ‘protected species’ are
necessarily non-domesticated animals or plants.
The decrees are made on the initiative of the
state, which chooses the most suitable instru-
ment for the protection objectives of the spe-
cies concerned and for local conditions. They
are under the responsibility of the Prefect.

Biological reserves instituted by joint decree
of the ministries of the Environment and
of Agriculture concern the areas under the
control of the Forestry Commission (Office
National des Foréts). The aim of these reserves
is to ensure the conservation management of
natural habitats that are particularly interesting
or rare, of rare or endangered species and also

The Mont Ventoux (France)
is home to some rare species
such as this alpine poppy.

other resources of the environment. This inclu-
des maximum protection reserves, which pre-
serve habitat dynamics.

The game and wildlife reserves are decreed
by the prefecture following a request by the
party holding the hunting rights or on the pre-
fect’s initiative. Their aim is to protect popula-
tions of migratory birds, to ensure the protec-
tion of natural areas and to contribute to the
sustainable development of hunting in rural
territories.

National and regional natural reserves are
created at the instigation of the administra-
tion or of associations for the protection of
nature. They preserve endangered animal and
plant species by removing any harmful activity.
They contribute to the protection of ZNIEFFs
(Natural Zones of Animal and Plant Ecological
Interest), which were launched in 1982 to
establish a national inventory of the ecological
heritage of France.

The creation of the national parks satisfies
a will to conserve habitats in their natural sta-
te. A reform was engaged by law N°2006-436
of 14 April 2006 relative to national parks,
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The aim of the legislation covering the protection of the biotope is to
prevent the disappearance of protected species such as the lynx.

marine natural parks and regional parks. The
generalisation of charters, associating the local
stakeholders, for the management of the pro-
tected areas illustrates how the legal context of
national parks is approaching that of the regio-
nal parks.

Regional natural parks also involve a con-
ventional approach. The charter project appro-
ved by the Regional Council is in fact the fruit
of discussions between all the partners concer-
ned. The parks participate in the policies of pro-
tection of the environment, town and country
planning, economic and social development
and are instituted for a maximum period of 12
years.

THE CONVENTIONAL WAY

The conventional way proposes other legal
tools for the protection of areas. They include
Major Site Operations, country charters, Natura
2000 sites, which come from the 1992 EC
Habitats Directive, conventions for the mana-
gement of sites belonging to the state and also
protection by contract.

Protection by contract is a voluntary
approach by anyone having rights on a piece
of land and who wishes to entrust the manage-
ment and the preservation of the species that
live there to another person.

PROTECTION THROUGH PLANNING PERMISSION

Protection through land ownership offers a
series of possibilities by means of various tech-
niques: acquisition, donation, legacy, exchan-
ge, etc. Regional conservatories of natural spa-
ces, the Coastal protection agency, and various
foundations and departments enable the sustai-
nable management of selected areas in a pers-
pective of preserving nature, the species, the
habitats and the landscapes. Land purchases by
the local authorities are frequent: by amiable
agreement, by pre-emption and by expropria-
tion. Natural areas can also be acquired by pri-
vate organisations devoted to the conservation
of nature. ®

Law is established by human societies. It controls the
relationships between people and its purpose is not to
preserve natural balance. But, in the 1992 Convention
on Biological Diversity, biodiversity is defined as “the
variability among living organisms from all sources in-
cluding, inter alia, terrestrial, marine and other aquatic
ecosystems and the ecological complexes of which they
are part; this includes diversity within species, between
species and of ecosystems.” Owing to the challenge put
forward by the convention, the legal systems in place
had to evolve. Historically, nature protection law only
took into consideration the preservation and the pro-
tection of species and of their habitats and not genetic
diversity or the diversity of ecosystems. In contrast, the
Cartagena Protocol on Biosafety of 29th January 2000
illustrates one of the novel aspects of biodiversity law.
What it attempts to do is to limit the potential risks
posed by modern biotechnology and the spread of
living modified organisms.

-An original legal framework

Biodiversity law

Biodiversity law now covers all the usual notions of
nature protection with all the measures related to the
identification and the management of activities and
processes harmful to biodiversity. It includes rules
covering various human activities involving taking
and using species such as hunting, fishing, gathering
and trade, but also the creation of protected areas, the
protection of certain categories of animals and plants,
the preservation of certain habitats and the integration
of conservation objectives into, for instance, town and
country planning objectives.

Biodiversity law also implies an inter-sector or even
trans-sector approach. In practice, it must no longer
simply be related to environmental services but must
reach all the fields of public action including agricul-
ture, business, tourism and education. All these fields
are covered by the Convention on Biological Diversity
with direct implications on the evolution of national

legislation and planning. A.M.







The benefits of interdisciplinarity,
at the crossroads of many domains

Developing]’ll- new science
to serve action .
and research. '

©Stéphane Durand

By KATIA SCHMITZBERGER
AND MARIE WINTERTON

UTTING A halt to the erosion of biodiversi-

ty. That is the task facing modern society.

But, without conciliating quality research
and efficient management, improving interac-
tions between man and nature will be difficult.
We are becoming increasingly aware that inte-
ractions between living systems are essential
for those systems to function adequately. Is it
not remarkable then that the people the most
deeply involved in this awareness do not inte-
ract much more? The reciprocal transfer of
knowledge between researchers and managers
is becoming increasingly urgent. Conservation
research should be anchored in the reality of
society, and likewise, managers should work
towards gaining a multidisciplinary scientific
culture to enable them to correctly orientate
reflection upstream of any action or decision-
making.

Researchers in ecology should therefore
become familiar with the precepts of mana-
gement and social sciences, and managers
should become aware of the fundamentals of
research. Conservation biology is the disci-
pline directly involved in the maintenance of
biodiversity and would like to be thought of
as a multidisciplinary science. However, this is
not, as yet, fully the case. Conservation biology
was first developed by a group of researchers
in population biology and was based on the
so-called “virgin land” notion of large areas of
the USA. This origin has weighed heavily on its
theoretical foundations. But, the management
of land, whether protected or not, must also
take into account the omnipresence of man in
the ecosystems. In spite of the principles laid
down by conservation biology (see box on
p.44) the social sciences are poorly represen-
ted, the major issues being biodiversity rather
than man-nature interactions. So, is the term
“biology” really appropriate? This is why the
expression “conservation sciences” appears to




correspond better to the notion of bringing the
various disciplines together.

Conservation sciences are the meeting point
of disciplines as varied as population biology,
population genetics, functional ecology, ani-
mal behaviour sciences, geography, law, poli-
tical sciences, economics, sociology, ethnology,
anthropology, philosophy, and many more.
In addition to their multidisciplinarity, the
conservation sciences must foster reciprocal
mutual interactions with the local stakeholders’
activities such as agriculture, fishing, forestry
or hunting, and must act as an ambassador
encouraging links between researchers and
managers. From the stage of recording various
phenomena as they occur, conservation scien-

The basic principles of
conservation biology

The aims of conservation biology are to unders-

k
tand the impact of human activities on species, com- P
€ in English, is difficult and most organisations

munities and ecosystems and to develop concepts
fo prevent the extinction of species, and even fo
reinfegrate them info functional ecosysfems.

Principle I. Maintenance of healthy populations of
wild living resources in perpetuity is inconsistent

with unlimited growth of human consumption of and

oo

ces must now pass on to the stages of action
and anticipation. The added value of conserva-
tion sciences will be their theoretical approach,
which will allow not only specific recommen-
dations resulting from case studies but also the
definition of global concepts that should give
rise to general management principles.

THE RIGHT FORM OF COMMUNICATION

This interactive mode of operation stres-
ses the necessity for the transfer of knowled-
ge between researchers and managers. In the
direction manager to researcher, dialogue can
be set up on the condition that the researchers
fully accept the absolute necessity to satisfy
social demands and understand the objectives
and constraints of management. In the other
direction, it is not as simple.

It is difficult to achieve dissemination of
knowledge to all those involved: organisations,
private people, the media, local populations,
etc. Access to scientific publications, basically

have neither the will nor the means to subs-
cribe to them. Even when they are available,
they require time to read and to understand,
and a busy manager’s priorities are elsewhere.

d?m?”ﬁ for Thhose fes|OUfrces~ b a: Different forms of dissemination of information
Principle Il. The goal of conservation should be 10y o} 11d be encouraged such as meetings, where
secure present and future opfions by maintaining | the d d 1l

biological diversity at genetic, species, population, & the at% are presented orally, or more com-
and ecosystem levels. tl prehensible documents where all parties can
Principle lll. Assessment of the possible ecological P explain their work.

ij 530?09100' egeds of ;lesource Uge should pre- & Researchers and managers have different
cede bolh proposed use and proposed resiriction or objectives. Researchers attempt to understand
expansion of ongoing use of a resource. h q 0 q b
Principle IV. Regulation of the use of living resources © @ phienomenon and so put forward a number
must be based on undersianding the siruciure and @ of working hypotheses that they then seek to
dynamics of the ecosystem of which the resource  © validate or invalidate. Managers must resolve a
is @ porf'ond must fake into account the eco|og|cq| v problem, make decisions and act in order to put
and sociological influences that directly and indi- d . o v th
recﬂy A — P an en to or 1mprove a situation. Usua Y, t ey
Principle V. The full range of knowledge and skills @ look for rapid solutions to problems that in fact

from the natural and social sciences must be brou-  l¢
ght to bear on conservation problems. h
Principle VI. Effective conservation requires unders- s

tanding and taking account of the motives, interests,
and values of all users and stakeholders.

Principle VII. Effective conservation requires com-
munication that is interactive, reciprocal, and con- T
finuous. R

have multiple facets e.g. ecological, political,
scientific, social or economic. For managers, it
is the results that count: their work is evalua-
ted by assessing the technical success-to-cost
ratio for the actions planned and carried out.
Researchers on the other hand seek answers to
questions that can be highly specific, and they
do not have the same tight time schedule to



Interdisciplinarity as seen by a natural heritage manager
INTERVIEW of Johan Chevalier

specialized in natural heritage management

After having been a natural heritage manager, you
are currently preparing a thesis on the definition
of objectives in natural heritage management — a
subject that lends itself to interdisciplinarity. How
do you explain your change of activity?

Johan Chevalier: Anyone who is responsible for the
management of natural heritage must ask themselves
certain difficult questions. For instance: How can the
objectives of our activity be defined? What is deci-
sion-making based on and how can the choices made
be justified? These questions are not just related to
biological sciences, there are others such as anthro-
pology, economy, political science, sociology and
cognitive sciences that clearly give better grasp of how
natural heritage managers operate and the questions
that may arise.

But do you think that it is important to improve
the contribution that interdisciplinary research
makes towards the management of natural heri-
tage?

JC: 1 see three lines of debate that need to be develo-
ped: firstly, the position of the manager. It is striking
to note that during congresses and symposiums on
biodiversity conservation, managers are accorded
such little importance, especially when the aim is to
determine the general lines of research for the future.
This observation raises the question of which interdis-
ciplinary approach we want to develop. Do we want
theoretical interdisciplinarity, constructing bridges
between laboratories — which is already a positive
move — or do we want applicable interdisciplinarity?
The fact that interdisciplinarity is often referred to as
being at the crossroads of various domains llustrates
current trends. Replacing the term domains, which re-
fers to scientific disciplines, by Practices or Activities,
which are also at the crossroads of disciplines, would
appear to me to be more judicious. Such a change
would indicate a more applied approach for interdis-
ciplinary research — likely to give applicable results.
Research involving various disciplines and targeting
practical objects does appear to be the most fruitful.

What about the second subject for debate.

JC: Tt concerns the current role of anthropologists and
sociologists in the development of interdisciplinarity.
The Rio Convention points out that our motivations
with respect to biodiversity conservation are partly
cultural, social and aesthetic. It would appear logi-

cal then that locally, natural heritage management
practices are inseparable from the representation that
society has of the cultural, social or aesthetic object

in question. In this context, sociology and anthro-
pology will clearly make a useful contribution. This
is regularly pointed out in meetings and discussions
concerning biodiversity conservation. However, in
practice, numerous environment managers have had
regrettable experiences with some French scientists
from these disciplines. The general impression is that,
for some of these researchers the desire to tackle the
“environmentalists” takes precedence over describing,
then explaining their practices. These confronta-
tions, which are becoming increasingly frequent, are
making environmental managers, and also numerous
ecologists, weary of anthropologists and sociologists
in general. However, we should be cautious that the
rejection of certain researchers does not become a
rejection of whole disciplines, which are particularly
important for the development of natural heritage
management.

Previously, you spoke about the role of political
sciences, is this the third subject for debate?

JC: Yes, and curiously they are all but absent. Today,
the objectives of natural heritage management are
generally considered as resulting from a choice made
by society. This position is the first principle of the
ecosystem approach of the Rio Convention on Biolo-
gical Diversity. This novel vision has, logically led to
a change in the modes of decision making towards
taking more account of the desires of the people. In
reality, natural heritage managers are faced with a
practical problem, best dealt with through the poli-
tical sciences: choosing and managing participative
democracy procedures. In spite of this, researchers in
political sciences are poorly represented in the current
development of interdisciplinarity in biodiversity
management.

So your point of view is not really negative.

JC: In fact, it quite positive. However, now we ab-
solutely must define the goals of interdisciplinary re-
search in natural heritage management. To my mind,
the aim should be to allow more efficient and more
legitimate management policies to emerge. Although
interdisciplinary research enlightens decision making,
in no way can it replace the choices of society and
hence democratic procedures. So, the current deve-
lopment of interdisciplinarity stresses the necessity to
clarify the role of the different sciences in defining the
objectives of natural heritage management. l

Johan Chevalier was interviewed
by Lisa Garnier




The interdisciplinary approach to biodiversity management

As conservation sciences can be defined as occur-
ring at the interface between very varied disciplines in
interaction with the local stakeholders, the use of interdis-
ciplinary scientific approaches becomes a necessity. The
emergence of new needs for knowledge af the junction
between science and society appeared with the problem
of biodiversity erosion and then again with the growing
awareness of the increasingly rapid and radical interac-
fions between the evolution of knowledge and social
dynamics. In this context, it is difficult for managers,
alone, fo establish a programme of sustainable mano-
gement. Also, the notfion of sustainable development
implies a difficult conciliation between the often-contra-
dictory conservation objectives and the sustainable use
of resources, economic development and social equity.
At the origin of the need for interdisciplinary research is
therefore the complexity of the research objectives and
of the decisions that must be made.

But, what interdisciplinarity are we talking of2 The
ferm is often used for multiple nofions and so must be
defined for each scientific field. Interdisciplinarity can be
defined as a research approach, methodically building
up a collection of knowledge, opinions, concepts and
working fechniques coming from various disciplines. In
the case of biodiversity management, however, this col-
lection is not simply based on proximity, i.e. is not limited
simply to obvious complementarity totally accepting the
division of labour and the paradigms of the different dis-
ciplines. The interdisciplinarity we are dealing with here
must, from the very sfart, take info account the structural
and infrinsic duality of the issues that are to be dealt with.
It must also be seen as a methodological construction,
or even as the frajectory taken by the method. Step by
step, it requires the evaluation of the compatibility of the
space and time scales of the various disciplines and also
the evaluation of any shiffs in the meaning of vocabulary
and even false similarities. Finally, it must be conside-
red in the way it relates to the action. It is around the
complex question posed fo the researchers by the mana-
gers and their requirement for action that the interactions
between the natural and social dimensions of the issue
can be clarified.

Some examples of the inferdisciplinary approach,
although they do not concern the management of biodi-
versity in Biosphere reserves, illustrate the situation well.
Research into urban cockroaches and asthma in rural
life, gave a concrefe illustration of the way in which
the approach and the encounter of two disciplines can
occur: life sciences met social sciences and ecology met
geography. Here are some of the lessons learned.

Practicing the interdisciplinary approach is a choice,
that of embracing complexity and social ufility. It is defi-
ned around a problem that is finalised by the pariners
wanting fo pool theoretical knowledge to solve a com-
plex problem by constructing a pragmatic and adapta-

ble methodology. It is in contradiction with a hierarchical
vision of sciences but this does not exclude the practice
of “ancillary” tasks, i.e. when necessary, it is important
fo be able to accept fo “serve” a discipline that is more
central to the study and which tends to “dominate” the
research in question.

To overcome the mechanism of using technical or
legal solutions fo introduce sustainable development into
land management, action must be taken fo stimulate awa-
reness in all those involved at all levels and to convince
them of the efficacy of their actions on the environment.
This is what was revealed by studies based on the social
concept of the “nature culture”: within any given person,
there is a certain degree of incoherence between their
desire to live in an environment and the destructive prac-
fices that enable them fo live there. Finally, the analysis
of what people say and the evaluation of environmental
policies can only be effective if they are adjusted to the
knowledge of the ecologists who make up the “objec-
five" aspect of the research. The “objective part” has to
be considered and confronted with the representations
and the observed practices of the inhabitants.

The practice of inferdisciplinarity, as we have presen-
fed it, is in fact heuristic for each of the disciplines invol-
ved, since it always leads to new results. It is the indis-
pensable basis without which the negotiated resolution
of neighbourhood conflict and the sharing of resources
and common goods would be unrealistic or impossible.
NicoLe MATHIEU
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== New ideas and approaches

find the answers. For researchers, finding the
right method to deal with the question is more
important than the result itself. Their work is
evaluated by the number of articles that they
manage to get published in high-level interna-
tional journals.

When researchers and managers are not
aware of these basic differences in aims, misun-
derstandings can be numerous. A good exam-
ple is the frequent confusion between research
work and consultancy work. The studies that
managers require from researchers are often
technical and thus consultancy work rather
than research. In the field of conservation scien-
ces, this trend is accentuated by the fact that
most work is urgent. But, if researchers do not
show much interest in this sort of challenge, it
is partly because they are asked to do the work
of a consultancy office during their research
time. If this incoherence is not identified early
on, the managers risk seeing the researchers
drifting away from the goals initially fixed. The
results obtained will be considered unsatisfac-
tory. Situations such as this can be avoided by
referring to consultancies qualified to regularly
follow-up scientific progress. However, when
this solution is not feasible, recruiting a resear-
cher to define the methodology for a techni-
cal study can prove useful. But, here again, the
same pitfalls must be avoided, such as working
in parallel without ever comparing the logic
with the questions. The work must be done
together.

Very schematically: managers decide and
researchers understand. But, in a context of
Conservation Sciences, the researchers must
also conclude. At the end of the study, they

must be able to say: “if you act on this particu-
lar factor, these are the possible consequences
and their probabilities”. Their indications must
be sufficiently clear for managers to be able
to make a decision, even if not all the criteria
required for total objectivity are simultaneous-
ly present. But, the managers must not expect
the researchers to do the decision making for
them.

On the research side, basing the work
on technical aspects and using the practical
knowledge provided by the managers will
definitely save time in selecting the most rele-
vant theoretical issues to be developed. On the
side of the Biosphere reserve coordinators and
managers, the definition of appropriate mana-
gement strategies is a good way to control spen-
ding. It would be good to take these advantages
into account to reach the natural superimposi-
tion of management issues and scientific ques-
tions. All that remains to be done is merely to
find a common language and establish a new

!
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For one, two or several

species, the advantage of
conservation sciences is to

bring different disciplines together.
(Alpine Poppy)
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N THE French part of the Biosphere Reserve
Vosges du Nord-Pfalzerwald, for the last
20 years and more we have been closely
following the populations of a favourite night
raptor: the Little Owl. As a result of this close
collaboration between the coordination of the
Biosphere reserve and the researchers invol-
ved in the project, this owl, also called the
Little Owl of Athene — Athene noctua — has
become the symbol of the renewal of tradi-
tional orchards.

THE ORCHARD FESTIVAL

Since 2002, the French part of the Biosphere
Reserve Vosges du Nord-Pfalzerwald, has orga-
nised an Orchard Festival, in the aim of pro-
moting the use of full sized trees, i.e. with a
trunk about six feet tall (1.8 m). These tradi-
tional orchards are the traditional habitat of

Full-sized fruit trees are
the preferred habitat
of Athene’s little owl.

The story of an owl and an orchard

By JEaN-CrLaube GENOT

the Little Owl whose population started decli-
ning in the region in the mid 1980s. At that
time, knowledge of the biology of the species
was totally insufficient to take suitable protec-
tion measures. Studies were carried out on the
habitat, the reproduction biology, the home
range, the diet and the population dynamics
of the owl, but unfortunately, no clear answer
was found to account for their decline. The
Biosphere reserve coordinator then decided to
invite researchers to collaborate in resolving
the problem.

After various analyses, particularly in
demography and population genetics, it was
found that the Little Owl population acts like
a metapopulation, depending strongly on the
input of immigrants coming in from outside
the region studied. Rather than attempting to
restock the population, the researchers rec-
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The little owl has
become the symbol
of a renewed

local culture.
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ommended acting on its main habitat, the
orchards of the French part of the Biosphere
reserve. In parallel to this study, another study,
oriented more sociologically, analysed what
the local people thought of the orchards. It
revealed that in fact the people had lost inter-
est in this type of farmland, even though it
helped to diversify the landscape.

WHEN CONSUMING RHYMES WITH DIVERSITY

Following these results, the French part of
the Biosphere reserve launched a programme
to encourage the orchards. The programme
was ecological but also social and economic
at the same time. The reserve continued to
coordiante the monitoring of the population
of Little Owls in the framework of a national
observatory.

Over nine days every two years, the Orchard
Festival brings together numerous local and
regional partners, proposes multiple activi-
ties centred around the upkeep and expan-
sion of the orchards: arboriculture, learning
about the different varieties of apple, cook-
ing demonstraitons based on fruit and done
by local Grand Chefs, taste workshops to
learn about friut tasting and to have fun at
the same time, exhibitions and conferences,
shows, educational activities, fruit markets,
etc. The French part of the Biosphere reserve
also helps groupings of communes to prepare
action programmes called Vergers Solidaires
d’Alsace [Solidarity in Alsace Orchards]
funded by the Region. It has set in motion
a project with the Food Bank of Bas-Rhin to
pick fruit left unharvested by the owners. In

2004, almost 15 tonnes of fruit were picked.
Finally, to cope with the success of the pro-
gramme of actions in support of full-height
trees in the orchards and the dynamics creat-
ed by the Orchard Festivals, Vergers Solidaires
d’Alsace recruited a person to look after the
marketing side of the orchard products. They
are running an awareness campaign directed
at various publics to increase the demand for
apple juice and other products.

The double effort made by researchers
and Biosphere reserve stakeholders required
a quantity of thought, fed both by manpower
and financial power, and the involvement
of numeroius partners. Today, although the
right approach seems to have been found,
what will happen next is still unknown. The
future of the little owl depends upon the
goodwill of the inhabitants, linking a land-
scape to a consumer choice. B

Further reading

* FErrus, L., GENoOT, J.-C., ToriN, E, Baupry, J., GIRAUDOUX,
P 2002. Répartition de la Chevéche d’Athéna (Athene
noctua Scop.) et variation d’échelle d’analyse des paysages.
Rev. Ecol. (Terre Vie), 57: 39-51.

e GENOT, J.-C. 2005. La Chevéche d’Athéna, Athene noc-
tua, dans la Réserve de biosphere des Vosges du Nord de
1984 a 2004. Ciconia, 29: 1-272.

e LETTY, J., GENOT, J.-C., SARRAZIN, E 2001. Viabilité de

la population de Chevéche d’Athéna Athene noctua dans
le Parc naturel régional des Vosges du Nord. Alauda, 69:
359-372.

The conservation programme of traditional fruit trees has also
favoured the diversity of processed products.
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Fragments of nature: elements of
a heterogeneous landscape fashioned by man

OoUr-FIFTHS of the terrestrial ecosystems
on earth are under the direct influence of
human activities. It is through the rapid
changes in land use due to urbanisation, road
building, deforestation, changes in agricultural
practices, etc., that man is remodelling ecosys-
tems. As fragmentation has
become a major cause of the
rarefaction of species and the
modification of the dynamics
and function of ecological
systems, it has become a priority in conservation
biology research. For the last 30 years, studies
have focused on the positive or negative effects
of landscape fragmentation. Now, the subject
should be broadened and the underlying socio-
economic mechanisms and the direction in
which species are evolving must be identified.
By definition, fragmentation is the action of
separating into fragments. It is thus a process
in which a habitat is divided into fragments of
various sizes, more or less isolated from one
another and which have a total surface area
smaller than that of the original habitat. The
consequences of such fragmentation for the spa-
tial configuration of the habitat are also highly
variable.

T T T

Islands surrounded by hostile seas:
this is how scattered populations
have long been considered.

(The Seychelles)

The notion of threshold
population size takes on
its full importance.

By JOHN THOMPSON

Today, no one refutes the negative impact
of patchy habitats on the species richness of
communities. One reason for this is that, at the
scale of individual populations, small popula-
tions suffer more from random events — clima-
tic events for instance. Such processes erode
the number of individuals
and hence the genetic diver-
sity of the populations. In
addition, a small number of
individuals will decrease the
possibilities for reproduction, again reducing
the chances of survival of the population. In
plants, for instance, a low abundance of polli-
nating insects will limit pollination. Likewise, a
reduction in the diversity of the genes involved
in the compatibility of pollen between plants
can decrease fecundity and the chances that
offspring will be produced.

How low can the number of individuals get in
a population without jeopardising its near futu-
re? Here, the notion of threshold population size
takes on its full importance. In contrast, popu-
lations that are isolated at the limits of the distri-
bution of a given species may experience hardly
any exchange of individuals or genes through
reproduction with other populations; and in
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this way show marked genetic differentiation
from other populations. This potential for evol-
ution should not be neglected. The same is true
for the evolution trajectories of species having
to cope with the fragmentation of their habitat.
In cities, where habitats suitable for wild plants
are extremely patchy, the populations of a little
yellow-flowered Asteraceae appear to be redu-
cing their investment in means of dispersal: the
size of the winglets on the seed has decreased.
The study of the adaptation of such species to
a fragmented habitat is therefore a particularly
relevant path to follow.

THE LANDSCAPE AS A MOSAIC

Owing to the isolation of populations that
have become separated, they have often been
compared to islands surrounded by a hostile
sea. It appears, however, that this image is erro-
neous. In reality, the ecological dynamics of
these populations is dependent on the effects of
the environment that surrounds them — these
effects can be exerted through various external
influences such as pollution or the introduc-
tion of species. Also, it should be noted that the
surrounding habitat is itself not uniform — it
can also occur in the form of patches of land-
scape. In fact, the “ensemble” of heterogeneous
fragments produces a mosaic-type landscape.
Fragmentation should thus be considered and
defined in relation to landscape structure if it
is to be correctly integrated into conservation
management strategies.

Spatial singularities? Variable scales? Here
we recognise terms used in geography. Indeed,
the science of ecology must learn to live and
work with the tools and the principles of geo-
graphers. This is all the more important in that
questions relevant to conservation, such as
those concerning fragmentation, can no longer
be dissociated from economic and social issues
such as those of the rural economy and cultural
values. Awareness of the impact of man on the
erosion of biodiversity can be an extraordinary
tool to encourage interdisciplinary cooperation:
a major goal in the coming years.

Interdisciplinarity, however, is not as simple
as that. It is first necessary to analyse the vul-
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nerability of each type of species to fragmenta-
tion of a single type of habitat paying particular
attention to the ecological mechanisms invol-
ved (modifications of the reproductive pro-
cesses, offspring dispersal, interactions within
communities, etc.). This should be done in the
context of the socio-economics of the landscape
dynamics (the costs entailed by conservation,
the evolution of human pressure on natural
habitats, etc.). One should remember here that
the effects of fragmentation also depend on the
regional context. The uncontrolled urbanisa-
tion of the Mediterranean coast and the frag-
mentation of the tropical forests do not pose
the same ecological problems and their solu-
tions cannot be found in the same socio-eco-
nomic mechanisms. In addition, we must not
forget that the importance of fragments in a

From populations
to metapopulations

As landscapes are becoming increasingly frag-
mented, a key question involves the relationships
between individuals and the space they live in. A
fragment is in fact often considered to represent an
area covered by a population or an area suitable
for a population to become insfalled. It should be
recalled that a population is defined as a sef of indi-
viduals of the same species living in the same spo-
ce. However, populations rarely live as sealed units,
with some individuals moving out and some moving
in. In plants, seed and pollen enables exchanges
of genes via reproduction. The existence and the
dynamics of populations are therefore dependent
on interactions of varying sfrengths and frequency:
these collections of inferactive fragmented populo-
tions are called metapopulations. And, just like a
string of fairy lights: one population can be seen
to die out while another comes to life elsewhere,
others remain “alight” for long periods, and finally
new populations can be seen to kindle dead sites.

Some species function naturally in metapopula-
fions. This is the case of the Rock Hyrax (Hefero-
hyrax brucei), a small African antilope called the
Klipspringer  (Oreotragus  oreofragus), marmots,
the American pica (Ochofona princeps) and other
species living in relictual mountain habitats or on
islands.

Most, however, make the change from a con-
finuous population to a metapopulation following
fragmentation of their habitat by human activities.

Lisa GARNIER AND KATIA SCHMITZBERGER




landscape can become exacerbated when they
become sources of recolonisation for the dis-
turbed areas. A pertinent example of this can
be seen in the fragments of forest left intact by
the lava flows on the flanks of the Piton de la
Fournaise volcano on Reunion Island. These
fragments represent the source populations for
dissemination and recolonisation of the slopes
by forest species.

INEW CHALLENGES

In order to arrive at a constructive level of
interdisciplinarity, ecologists must firstly cla-
rify their aims. As today the processes of loss
of area, isolation, and increased fragmentation
— including the multiplication of forest edges
— are so closely mixed that certain authors have
suggested that the notion of fragmentation has
no real meaning. Such confusion weakens the
recommendations that scientific ecology can
make to environmental managers. If this con-
fusion is to be overcome, a threefold challen-
ge requires attention. The first is to provide a
more exact definition of the conceptual basis

From metapopulations
to metacommunities

While the theory of metapopulations has ena-
bled a spatial dimension to be added to exchanges
between individuals of a species, community ecology
considers exchanges between species and their envi-
ronment. Instead of taking communities of species as
being isolated from eachother, they are condisered fo
undergo exchanges of organisms, of nutrients and of
energy. The concepts of metacommunities and meto-
systems have seen the light. Metacommunities link
communities together through processes of dispersion
— e.g. of genes or of individuals — and mefaecosys-
fems link ecosystems by fluxes of energy and matter.
The two are indissociable since an ecosystem, by difi-
nition, encompases a community of individuals and its
environment. These notions are used as soon as there
is a pre-existing sfructure or when the characteristics
of the organisms enable several scales of organisa-
fion. For instance, we can consider interconnected fish
communities in a river catchment area or a coral reef:
the plant communities benefiting from the presence of
a fallen free in a tropical foresf; the microorganisms
found in mosses, or on the leaves of carnivorous plants
or of the bromeliad family.

behind the ecological and socio-economic pro-
cesses involved in fragmentation. The second is
to describe the specificity of the biological level
of organisation that could be affected (rare spe-
cies, communities, taxonomic groups, etc.) and
the third is to clarify the spatial scale and the
landscape model considered. The spatial layout
of habitats differs between ecological gradients
and natural landscape mosaics where fragmen-
tation is a natural component of the distribu-
tion in space.

Globally, the simultaneous analysis of ecolo-
gical processes and social mechanisms should
enable new recommendations to be made for
the preparation of conservation strategies.
However, in parallel, the evaluation of the eco-
logical efficiency and the socio-economic dura-
bility of management measures should become
the norm. The type of recommendations that
scientists will be able to provide managers will
depend on the precise identification of the pro-
cesses that determine the nature of the frag-
mentation process. It will be necessary here to
identify the point to which the development of

These concepts are very new and still mainly theo-
refical, having been developed just over the last 5
years. Their greatest quality is to have enabled cons-
fructive dialogue to be established with the specialists
of population genetics, who use similar concepts. In
conservation sciences, their use in the study of the
conditions required to maintain biclogical diversity is
certain fo have a rosy future especially in questions
involving the fragmentation of habifats. How could it
be possible to not reconsider the consequences of the
modification of natural lanscapes by man if we accept
that ecological systems are not just organised locally
but make up complex spatial networks?

Nicotas MouQuet

Further reading

e Hanski, L., Gacalortl, O. E. 2004. Ecology, Genetics
and Evolution of Metapopulations, Elsevier, London.

* Horvoak, M., Lesorp, M. A., Horrt, R. 2005. Meta-
communities: Spatial dynamics and ecological communities,
Chicago University Press.

* Loreau, M., Mouquert, N., Hort, R. 2003. Meta-eco-
system: a framework for a spatial ecosystem ecology.
Ecology Letters, 6: 673-679.



an area involves loss of surface area or chan-
ges in spatial configuration and connectivity for
suitable strategies of conservation to be adop-
ted. If the main threat is the loss of surface area,
investment should be made towards the upkeep
of the remaining patches. Isolation of patches,
however, calls for the patches to be connected
by corridors or the creation of new populations
to minimise the isolation of the existing ones.

Close collaboration between ecologists, geo-
graphers and socio-economists is thus beco-
ming necessary to identify the causes of the
changes, areas at risk and develop strategies
that are ecologically efficient and economically
acceptable and viable in the long term. Habitat
fragmentation can be crucial for deciding how
to target conservation priorities beyond the
simple identification of new areas for protec-
tion as suggested by Miguel Ortega-Huerta in
his recent study of the fragmentation of habitat
in three biosphere reserves and other biodiver-
sity hotspots in Mexico. Our ongoing studies
on the endemic and protected plants of the
Mediterranean region suggest that the most
efficient and cost-effective conservation strategy
would be to develop a network of small reser-
ves, as proposed for other areas (for instance in
South Africa and the Appalachians in the USA).
But, this type of network would not be suffi-
cient to satisfy the demands of biodiversity in
general, as most species cannot survive in small
areas: they require large reserves to ensure their
future.

PRIORITY TO INNOVATION

Anew strategy for nature conservation should
now be thought out and applied, with larger
areas of land needing less protection through
regulation. A charter, using suitable scientific,
legal and financial tools, could be drawn up to
define ecological management. But, as noted
by Jean-Claude Génot and Robert Barbault
“the choice of global integrated management of
areas of land where nature conservation occurs
outside of the highly protected areas encounters
a certain number of difficulties”. A major chal-
lenge for interdisciplinary research is to provide
decision-making tools that allow these problems
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to be resolved and the fragmentation issue to be
integrated as a major priority. In this way, the
conservation of the biodiversity of “fragments
of nature” could be developed not only over a
larger spatial scale where the fragments repre-
sent elements of a heterogeneous landscape but
also in the broader perspective of the general
impact of human activities on biodiversity. B

Further reading

* BroTtons, L., MONKKONEN, M., MARTIN, J.-L. 2003. Are
fragments islands? Landscape context and density-area
relationships in boreal forest birds. The American Natura-
list, 162: 343-357.

* FanriG, L. 2003. Effects of habitat fragmentation on bio-
diversity. Annual Reviews of Ecology, Evolution and Systema-
tics, 34: 487-515.

* GENoOT, J.-C., Barsault, R. 2004. Quelle politique de
conservation? In: Biodiversité et changements globaux,

R. Bareautr, B. CHevassus-au-Louis (dir.), A. TEYSSEDRE
(coord.), pp. 162-191. Enjeux de société et défis pour la
recherche, BADPF et ministere des Affaires étrangeres,
Paris.

* LAVERGNE, S., THOMPSON, J. D, GARNIER, E., DEBUSSCHE, M.,
2004. The biology and ecology of endemic and wides-
pread plants: A comparative study of trait variation in 20
congeneric pairs. Oikos, 107: 505-518.

* LINDENMAYER, D. B., FIscHER, J. 2007. Tackling the habitat
fragmentation panchreston. Trends in Ecology and Evolu-
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Evolution, 20: 422-423.

* Martison, E. H. A., Noreis, K. 2005. Bridging the gaps
between agricultural policy, land-use and biodiversity.
Trends in Ecology and Evolution, 20: 610-616.

* OrTEGA-HUERTA, M. A. 2007. Fragmentation patterns and
implications for biodiversity conservation in three bios-
phere reserves and surrounding regional environments,
northeastern Mexico. Biological Conservation, 134: 83-95.
* PEARSON, R. G., Dawson, T. P. 2005. Long-distance plant
dispersal and habitat fragmentation: identifying conserva-
tion targets for spatial landscape planning under climate
change. Biological Conservation, 123: 389-401.

* SANDERSON, E. W., MALANDING, J., LEvy, M. A., REDFORD,
K. H., WannEgso, A. V., WoorMmeRr, G. 2002. The human
footprint and the last of the wild. BioScience, 52: 891-904.
* TheauD, C., STRASBERG, D. 1997. Plant dispersal in frag-
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Naturalised species and biological invasions

ITH  increasing demands placed

on agriculture, growing trade and

transcontinental transport, biologi-
cal invasions following introductions of species
to areas outside their original distribution, have
increased in vast proportions. These invasions
are often cited as the second cause of biodiver-
sity extinction on a world scale, after habitat
fragmentation. Interpreting this phenomenon
and its consequences opens a debate which
could cast doubt upon current practices in
management of the environment.

Opinions about introduced species are great-
ly affected by their “alien” character. Society
usually comes to the foregone conclusion that
they are noxious, making any objective analy-
sis of the phenomenon and its consequences
virtually inapt. All introduced plants are taken
as being hardened invaders. And yet, many
finish by disappearing or becoming integrated
into natural communities. Who, in metropoli-
tan France would complain about the presence

Well loved in gardens,
pampas grass has spread
to roadsides .and rough land.

By Eric TABACCHI
AND ANNE-MARIE PLANTY-TABACCHI

of the genet (Genetta genetta), an animal intro-
duced in the Middle Ages as a pet and which
is now protected? Has the sour fig (Carpobrotus
edulis) not become the emblem of Sardinia,
known there as “Garibaldis Flower”, even
though it is a real threat to both habitats and
species? Others remain latent for long periods
after their introduction waiting for environ-
mental or genetic changes to occur. This was
the case with Pampas Grass (Cortaderia sello-
ana) and the butterfly bush (Budleja davidii),
grown for one and a half centuries and just for
the last few decades invading roadsides, river-
banks and rough land. Others existed in our
territory, disappeared during the ice ages and
have been re-introduced, such as the common
walnut (Juglans regia). Paradoxically, some of
these species have changed our landscapes and
have become a positive element in our men-
tal representation of nature: the sweet chestnut
(Castanea sativa), for instance. Finally some,
the most spectacular invaders are accorded the
worst attributes whereas we know nothing — or
almost nothing — of the consequences of their
presence on the native species or on the way
the ecosystems function.

DOMINATION 1S IN THEIR NATURE

If we do not take into account the responsi-
bility of man — willing or not — in the transfer
of species, then introductions are no different
in terms of ecological mechanisms from the
natural migration of species that has occurred
over the millennia. There are however some
basic differences. The first is the rate and the
frequency of the introductions. We are perma-
nently facing a large number of novel intro-
ductions, and the trend is increasing. The ease
with which we can cross borders and particular
behaviour patterns we have acquired — for ins-
tance the taste for novel pets — is exacerbating
this pressure. The second difference is due to
the fact that the newcomer has not co-evolved
— in the Darwinian sense — with the invaded
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In some cases,
treatment with.chemicals
can provide asplution.

(Camargue, Evance)

populations. This explains the high failure rate
of invasions — due to lack of adaptation of the
receiving environment. But, this can also be
seen as an advantage, as after being introdu-
ced, a species no longer has its natural enemies
— predators, diseases, parasites, etc. — confer-
ring a clear advantage in the fight to dominate.
Finally, what characterises invasions is that one
species outcompetes all others in a habitat from
which it had been absent. Note that even native
species can cause invasions (see box on p. 56).
Biological invasion can be identified as
being detrimental to the environment and to
man but is this really the case? It is a fact that
involuntary introductions often have a negative
outcome, at least in the mid-term. But often,
surprising results can come out of longer-term
analyses. The introduction of ornamental fresh
water molluscs in the West Indies was first per-
ceived as a catastrophe since the local species
could — and this was a real danger — become
threatened. Then, later, it turned out that the
decline in the population of intermediate hosts
led to a strong decrease in the risks of bilhar-
zia. Similarly, in Reunion Island, the massive
invasion of the understorey by Kahili ginger
(Hedychium gardnerianum), locally known as
longose, led to a considerable decline of local
biodiversity. However, in the longer term it
became clear that the plant made a very useful
refuge for endemic plants and animals, which
were disappearing from their original habitat.

A LACK OF RULES
Scientists now have sufficient information
to conclude that almost no ecosystem, no
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type of organism and no region of the globe
has escaped from introductions. The more an
ecosystem is geographically isolated from its
context, the more it appears to be vulnerable.
Ocean islands like Hawaii, Reunion Island, the
Kerguelen Islands, New Zealand and Australia,
are rife with invaders each creating its own
threat to endemic species. In a continental con-
text, natural reserves paradoxically are particu-
larly vulnerable targets. Ordinary landscapes
are also heavily invaded but the environmental
risks are less. A distinction should however be
made between habitats simply having a large
number of introduced species and habitats
completely taken over by the ‘aggressive mino-
rity’ (see box on p.56). In some cases, such as
areas disturbed by normal hydrological events,
exotic species represent over a quarter of the
species present without the native biodiversity
being adversely affected.

Pioneer or mature, all types of commu-
nity are vulnerable. The most disturbed habi-
tats host more introduced species while more
mature and stable habitats are more vulnera-
ble to invasion by a small number of aggressive
species. Each case appears to be unique. As yet,
none of the characteristics of an invasive spe-
cies — its competitiveness, its growth, its size or
its mobility — have been able to allow a rule to
be established, which would be useful to pre-
dict invasions.

Once invasion has been achieved, eradica-
tion is extremely difficult. Examples of inva-
sions that have been successfully prevented

A garden escape in France, the water hyacinth (Eichhornia
crassipes) has a world-wide reputation for being invasive.
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are extremely rare. Detecting them at an early
stage proves problematic. Many remain totally
undetected, either because of lack of historic
information, or because nobody is interested
in them — the organisms may be too small or
not have a strong economic impact. Also, as

Introduced, naturalised
or invasive?

It is generally acknowledged that only about 10%
of intfroduced species develop autonomous populo-
tions in the wild — species referred to as naturalised
—and that 10% of these species become potentially
invasive. So, the proportion of infroduced species
in a community only indicates a potential, and in no
way does it indicate vulnerability. Recurrent physical
disturbance of a habitat - fires, floods, ploughing
— can regularly rejuvenate the habitat and redistri-
bute the ecological resources. In these instances,
there is often a very high proportion of exotic spe-
cies, without affecting native diversity. Actual invo-
sion only concerns a limited set of species, which
become — or which are — super-competitors. This type
of invasion, which is generally durable, can also be
achieved by native species. This is the case, for
instance, of a couch grass, which recently invaded
the bay of St Michael's Mount in France, benefiting
from an excess of nutrient from urban effluent and
agricultural activities in the watershed to develop
physiological defence against the salt. We can also
mention the Great Cormorant proliferating in most
waterways following protection measures voted at
the European level at a time when the species was
endangered.

Calling a species “invasive” therefore does not
mean that it has any particular geographic origin,
or that there is any prejudice fowards it, and is also
imespective of the duration of the invasion.
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(Myocastor coypus) is considered to be a pest.

mentioned, an invasion can take off a long time
after the original introduction. This stresses the
importance of surveillance, and even the pre-
vention of introductions. A legal arsenal is star-
ting to be built up in most countries but slowly
and with little coordination. It is however at
the very early stages that the invasions can be
stopped. This is the case today in France, in
the Gironde département where the American
bullfrog (Rana castesbeiana) is threatening the
diversity of native amphibians.

Once an invasion has been identified, it
seems natural to want to eradicate the invader.
But do we have the means to do it? It is clear
that a considerable effort has been devoted to
eradication the world over with a success rate
that is often dismal. In addition, public poli-
cies most often lead to exorbitant costs borne
by the people, who are clearly dissatisfied with
the lack of efficiency. A critical analysis of the
process thus starts to take form. Firstly, the real
impact on biodiversity or on the positive effects
of ecology is often masked by the identity of
the invader. The estimated impact is frequently
based on presumption or analysed in the extre-
mely short term or just locally. Secondly, the
invader can rapidly become a scapegoat, so we
pretend not to see the real reasons behind the
invasion or the perpetuation of the invasion —
usually linked to a disturbance or dysfunction
of the ecosystem. Finally, it is rare that studies
take into account the beneficial effects of inva-
sions.

THE BENEFIT OF THE DOUBT

Moreover, are there really any valid reasons
for eradicating these species? The principle of
precaution would require the eradication of
any exotic organism. But, we can stress three
reasons that stand in the way. The first is the
impossibility to prevent, at reasonable cost,
the recolonisation of the eradicated sites by the
same species. The second is that the habitat can

¢ be modified to such an extent that that returning

to the original state — turning back the clock
— is impossible. The increased salinity of the
banks of the Colorado due to invasion by the
tamarisk (Tamarix sinensis) and the saturation



with organic matter of Canadian marshland by
the invasion of loosestrife (Lythrum salicaria)
are good illustrations of this. Thus, successive
introductions following minor modifications of
the habitat can make the native communities
increasingly fragile and lead on to a cascade
of invasions. Finally the cost of the eradica-
tion could become unjustifiable if it is thought
that the species may become integrated or if its
decline has been predicted. Environmental or
economic benefits can even result. In India, an
introduced tree, Mesquite (Prosopis juliflora) has
very rapidly turned from being an invasive spe-
cies to being essential for the survival of some
of the poorest populations in the country. In
Europe, the Himalayan balsam (Impatiens glan-
dulifera), hated by environmental managers,
has been reported to enhance bacterial denitri-
fication in the riparian forests along waterways,
and not to impoverish local biodiversity.

It should be noted that control or eradica-
tion methods are far from perfect. Wanting to
eradicate the Melaleuca (Melaleuca quinquinerv-
ia) which was invading the Everglades National
Park in the USA, the periods when the marsh
was flooded were prolonged, also getting rid of
Bahia grass (Paspalum notatum), another inva-
sive plant. But, this left the habitat wide open
to a third invasive — Torpedo grass (Panicum
repens) — and controls have again become
necessary. Direct, “non-surgical” methods such
as the use of earth-moving equipment, extensi-
ve trapping, or the use of pesticides often pose
as much threat to native species as to the inva-
sive ones. As for the alternative of using bio-
logical methods to fight the invader by intro-
ducing its pathogens or predators, the results
have in some cases proved disastrous: the pre-
dators and pathogens being themselves intro-
duced species, their specificity to the invasive
host and the immunity of the native trophic or
functional chains are rarely guaranteed.

Resolving such a problem seems to be a
serious challenge. Must we therefore be resi-
gned to watching biodiversity become globa-
lised and just ordinary? Probably — the increase
of human disturbances, including man’ invol-
vement in global changes is a cause of invasion.

-Biodiversil'y as the way in

But, certain basic rules should be applied in
situations where eradication is a realistic pos-
sibility. First, it is essential to fully understand
the process, without forgetting the mid- and
long-term aspects as some invasions die out
before they are even detected. In addition, inva-
sions are often now multiple. We are no longer
dealing with isolated species — whole future
assemblages of species are being exported. This
complexity must be taken into account in the
analysis.

Acquiring this knowledge must, from now
on, have a more cooperative basis, firstly
between countries, then between social part-
ners (scientists, managers, decision-makers,
producers of goods). It is also important not
to ignore the empirical experience of the users,
which is an undeniable advantage for scientific
analysis. Historians and sociologists will help
us to describe the trajectories of the species in
each of our societies over the years.

Finally, objective analysis of the costs and the
benefits attached to the invasion and to possible
curative actions, backed up by reasoning that is
unbiased by appearances or by cultural preju-
dice, should allow the development of advan-
ced management techniques and arguments for
suitable decisions to be taken in each society
and by each international consortium. M

Further reading
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Corridors: the need for thought

COLOGICAL, conservation or dispersion
corridors, greenways, biological corri-
dors habitat and landscape corridors,
line corridors, landscape link, river corri-
dors, wildlife corridors: the term corridor has
become familiar not only in nature conserva-
tion, but also in landscape ecology, and town
and country planning. But, although there is a
general rush to protect or develop these “cor-
ridors”, the lack of coherence and clarity that
exists around the terminology should encoura-
ge more consultation and synergy between the
various people involved, in their various dis-
ciplines. Since the 19905, corridors have been
presented as a cure-all remedy for all the con-
servation problems typically met by intercon-
nected protected areas. In such a context, how
is it possible to conciliate biodiversity conser-
vation with sustainable development?
Several ecological functions have been attri-
buted to corridors. Most frequently mentioned
are habitat for species, providing a link between

In expansion since the 80s, green corridors
tend to follow the natural relief — mountains or
rivers for instance — fo create lines connecting pro-
tected areas in the centre with urban areas at the
edges. American professors Julius Gy Fabos and i
Jack Ahern classified them info three groups. The
first, which covers ecological corridors, are mainly |\
found along rivers, following the coast, or in chains
of mountains. Their aim is fo conserve biodiversity.
The second category corresponds fo recreational
corridors whose role is to link different natural sites P
that have tourist attractions. The last group concerns ¢
sites with high heritage value. Here, the corridor
highlights the history of the economic and social
relationships existing between the different points
along its path. Most often the path follows rivers il
and embankments, and sometimes former roads or i
railways which have played an important role in
economic exchange. The most famous example is ¢
that of the canal linking Chicago and Lake Michi-
gan fo the Mississippi.

Green Corridors 5
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two similar ecosystems through which fauna
and flora can move, or creating a barrier which
would slow or even stop migratory movements
of other species. On the subject of these func-
tions, no two conservation biologists seem to
be in complete agreement. In reality, very little
data is actually available to enable a connec-
tion to be made between the theories used to
justify corridors and the data collected in the
field. Studies at different scales of investigation
concern the appropriate size and the level of
efficiency. Each corridor differs in the way in
which the species use it and the scale of space
and time considered.

In practice, an abundant literature shows
the positive effects of the corridors on the flux
of animals but much more rarely, the actual
gene flux — genetic variability of the popula-
tions along a corridor — which would enhance
the adaptation of the species in the long term.
Moreover, some authors raise the question of
the lack of knowledge about the possible roles
played by corridors in the transmission of epi-
demics, diseases, predators, and invasive spe-
cies. Considering the cost, in economic terms,
of setting up corridors, their restoration and
their upkeep, do they really provide the bene-
fits anticipated?

NO CLEAR DEFINITION

In the absence of concrete information, a
corridor would only play a positive role in a
particular context dependent on a particular
landscape or species. Scientists and conser-
vationists generally consider that a connected
landscape is better than a fragmented one, even
if the acts carried out for the sake of conserva-
tion are costly. It is the principle of precaution
that takes precedence in most arguments used
to justify the actions of the large international
conservation NGOs such as the WWE WCS
and TUCN.

Also, the absence of clear definitions makes
it difficult to obtain concrete data concerning
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The village of Befijera is located within the limits of the forest corridor
linking the national parks of Ranomafana and Andringitra in the
region of Fianarantsoa (Madagascar).

one or several species directly usable by mana-
gers responsible for establishing and running
conservation corridors. The situation has
become even more confused since the concept
has spread to other fields. In economy, there are
transport corridors where the focus has been
placed on the interconnectivity of merchandise
with a strong territorial aspect, as well as deve-
lopment corridors which focus on networking
(of varying degrees of complexity) of data flow.
On the outskirts of certain urban areas, green
belts were set up to stem the pressure of human
activity and now act as migration corridors for
wild species.

CONSISTENCY AND INCONSISTENCY

Madagascar is, on several accounts, a case
study to understand the life and evolution of
environmental policies, but also the friction
encountered in setting up protected areas in
developing countries. The Madagascan story
takes place in an international context where
the “corridor approach” has been singled out
as the preferred tool to mark out and justify
future tracts of protected land. In 2003 in the
5th World Parks Congress in Durban, South
Africa, the president of Madagascar, Marc
Ravalomana, boosted environmental action
in his country by expressing his wish to tre-
ble the area protected by 2008. Considering
the extremely short period for such measures
to be taken, urgency became a keyword in all
the post-Durban conservation actions in the
country.

-Biodiversil'y as the way in

In Madagascar, a large majority of the remai-
ning forests — mainly in the east of the country
— are basically strip shaped. It was therefore
natural that the Madagascan forest corridors
be designated to reach the aims of the “Durban
Vision” in the framework of the Protected Areas
of Madagascar (SAPM), in spite of the caution
expressed by scientists concerning their poten-
tial ecological role.

While the NGOs specialising in nature con-
servation worked to protect these corridors,
others involved in rural development and eco-
nomic policies focused their efforts on the deve-
lopment of Integrated Growth Poles 1GPs i.e.
clearly defined locations for the development
of a certain type of economic activity: in Nosy
Be it is tourism, in Antsirabe it is agrofood, and
in Tolagnaro it is mineral extraction.

Conservation through
development

Run as a joint venture by the WWF and the
Coopération Frangaise, the pilot project around
the Onilahy river in Madagascar was born from
the desire to combat the deforestation of the Belo-
motse Plateau, where the forest was being cleared
fo grow maize and for timber. A social study revea-
led that the federating force uniting the people of
the area was the river at the foot of the plateau. It
was along this river that sacrifices were made and
weddings celebrated but the river also served for
fishing, and for transport. Moreover, biodiversity is
greater there. The project therefore concentrated on
the conservation and development of a much smal-
ler area structured around the river. It provides an
inferesting comparison fo the river corridors of Euro-
pe and cerfain North American greenways. One
of the innovations made here was the creation of a
structure known as the Public Organisation for Inter-
communal Cooperation, which brought together the
mayors of the 12 communes concemed. In reality,
the protected area is made up of a strongly pro-
fected central core, the forest running next to the
river, and a buffer zone containing an area in which
usage rights are granted, and a restoration area.
This approach makes a very useful addition fo the
national network of profected areas by enabling
the creation of regional schemes run by decentro-
lised structures, conciliating general conservation
aims with local aims of development and the fight
against poverty.

S.C. aND P.M.




Corridors in Europe

legal recognifion of the corridors known to exist
across Europe can be explained both by the individual
history of each country and by ecological preoccupa-
fions. In eastern and central Europe, for instance, plan-
ning out the territory which today distinguishes natural
areas, urban areas and agricultural areas was actually
done following Soviet principles. In other countries of
Western Europe however, the establishment of corridors
appeared as the only solution considering the deteriora-
fion of natural spaces, the density of the population, the
fragmentation and the isolation of the natural habitats
responsible for the decline of biodiversity. The Czech
Republic and Slovakia chose to integrate ecological
corridors in a nature profection law. The law, of Febru-
ary 19" 1992 defined the “ferritorial system of ecologi-
cal stability” as a complex of interconnected natural or
seminatural ecosystems. This ecological network is com-
posed of "biocentres”, which make up the core arecs,
and of "biocorridors”. Composed of linear elements of
the landscape, their legal recognition could facilitate
their future conservation.

In the Flemish region of Belgium, the ecological net-
work concept has also been integrated in the decree
of Ocfober 214 1997. The legislator afiributed a dis-
finct legal framework for the core areas which differs
from that of the buffer areas and the natural transition
areas. The transition areas are essential for the migration
of plant and animal species between core areas and
between certain natural areas of the region. They there-
fore more specifically constitute ecological corridors.
The text stresses that they must form a sfrip or a line that
includes small landscape elements. As the identification
of these areas is difficult, the application of the law also
remains difficult.

In France, the 1999 bill conceming “sustainable
interregional planning” was the first stage in the legal
recognition of the notion of ecological networks. It sfipu-
lates that the “structure of collective services in natural
and rural areas” must identify the ecological networks,
the continuities and the extensions of protected spaces
(article 23]. This structure, finally adopted in April 2002
plans the creafion of a natfional ecological network
over the coming 20 vears. It should ensure continuity
between all the sites of major ecological interest, via
corridors serving as links between core areas, with the
final aim of providing the biota with sufficient possibili-
fies of dispersion, migration and genetic exchange. It is
however difficult to evaluate the future impact of these
lows as their wording is insufficiently precise. Esfonia,
Switzerland, Germany, Macedonia and Croatia have
given legal subsfance to ecological corridors but their
fexts are very recent and need some time before they
can be implemented. The effect af the local level of set-
fing up the corridors is as yet unclear, but deserves to be
followed carefully. MARE BONNIN

The future protected areas, are laid out all
along either side of the great Malagasy Forest
Corridor between the IGPs. Communication
routes between the 1GPs will probably contri-
bute to the disruption of spaces and commu-
nities but will also improve their accessibility
to tourists and can also have a positive effect
on rural development. To avoid these contra-
dictory undertakings, it would be necessary
to consider the whole range of possibilities
rather than driving for conservation at all costs
without attempting to include aspects that will
affect sustainable development. The approach
used for the Territories of Development and
Conservation (TDC), for instance, developed
by the Coopération francaise, Intercoopération
Suisse, the WWF and Fanamby association,
is very different from the ecological corridors
of the East of Madagascar. It is based on the
notion of a coherent territory, where the local
populations show strong attachment to their
cultural and natural heritage (see box on p. 59).
This territorial coherence can be made stronger
and thus the notion of the corridor be put to
the service of sustainable development and not
just conservation. Without economic develop-
ment, there cannot be efficient conservation.

Further reading
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* BEiER, P, Noss, R. 1998. Do habitat corridors provide
connectivity? Conservation Biology, 12: 1241-1252.
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Local knowledge: limits and opportunities

INCE THE environmental crisis of the 1970s

and the signing of the Convention for

Biological Diversity (CBD) in 1992, local
knowledge has been recognised as being able
to play a key role in environmental manage-
ment and biodiversity conservation. The stu-
dy of local knowledge, which aims to shed
light on the relationships that human societies
have with nature is based on an ethnological
approach. It provides explanations for the role
of local knowledge in its context and how that
knowledge can be applied to environmental
management.

However, even though the importance of
local knowledge is recognised in biodiversity
management and taken into account for instan-
ce in certain protected areas, farming and her-
ding practices, as well as collecting wild pro-
ducts, are usually forbidden in areas given over
to the conservation of nature. There is often a
strict separation between cultivated land and
areas entirely devoted to conservation. The
use of the resources remains concentrated in
the land surrounding the protected area where
access is limited. It is becoming increasingly
clear that if the integration of human practices
into the management of protected areas is to be
a success, the dynamic relationships between
the mosaic of landscapes and the local practi-
ces that influence biodiversity must be taken
into account.

Focus oN THE DoLPO

In the Himalayas, for instance, and more
precisely in Shey Phoksundo National Park,
the activities of the local farmer-herdsmen have
transformed the landscape. The long evolution
shared between man and nature has genera-
ted a unique patchwork of fields, forests and
high-altitude pastureland. The landscape is the
result of naturalist knowledge, and the practi-
ces that it allows, and local social organisation.
The division of power between religious autho-

-Sociel'y and what caused it

By Yipiz AUMEEBUDDY-THOMAS
AND ERriC DE GARINE

rity and laymen, as well as the transmission of
property down patrilineages — filiation groups
that for matrimonial rules and decisions,
favour the male descendents — has led to the
dispersion of homesteads over the whole area
belonging to the village. The head of each hou-
sehold uses all that the complex landscape has
to offer, even for specialised activities — Tibetan

An ethnobiologist
identifies

dried medicinal plants
brought in by

the herbalists

of the Dolpo.

: =)
medicine for instance in families that practice
it. The different usages of the various elements
in the landscape are based on man’s knowledge
of the diversity of cultivated species, adventi-
tious plants, and other species used in food,
construction, religious ceremonies, and so on.
The knowledge and the values associated to
biodiversity vary with the user: farmer-herds-
men have a poor opinion of certain plants that
occur with overgrazing but the same species
are keenly sought by practitioners of Tibetan
medicine who appreciate their healing proper-
ties. Thus, the heterogeneity of grazing and
gathering activities at various levels — for ins-
tance due to measures taken to prevent over-
grazing — favours the dynamic management of
this patchwork landscape with its various plant
communities.

The greatest plant biodiversity is found in
the high pastures subjected to intermediate
grazing and gathering pressure. The areas of
highest plant biodiversity lie half-way between
the summer lodges and the most remote gra-
zing areas. The summer grazing areas are not
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within the agricultural part of the park but in
the protected sector. This means that access is
problematic and traditional means of manage-
ment are no longer possible. The national park
regulations are in fact relatively recent — enfor-
ced only from 1984 — and could, in the long
run, completely destabilise the balance between
local practices and the resulting biodiversity.

CLASSIFICATION A CASE STUDY

Integrated management not only takes local
practices into account, it also involves taking
what local society feels about nature into con-
sideration. Society has its own way of classi-
fying the objects of nature, and this leads to a
certain number of practices. Folk classification
criteria are numerous and can overlap, unlike
systematic scientific terminology. Overlapping
is doubtless one of the universal characteristics
of folk classification. Common names prima-
rily refer to the role of objects in society and
to the concrete or symbolic practices related to
them. Various groups of plant species can for
instance be gathered under a single name that

This shared field at high altitude (4 200 m) belongs to the village of Pungmo (Dolpo). It is surrounded by pasture

could derive from their ecological attributes,
uses, shapes or by analogy, for instance based
on colour. In addition, symbolic classifications
that cannot be accounted for by scientific taxo-
nomy divide plants into species that are for
instance hot or cold, male or female, and can
make reference to mythological or superhuman
entities, ceremonial uses, etc.

We experimented different ways of inte-
grating scientific knowledge with the local
knowledge in a conservation ecology experi-
ment concerning Himalayan medicinal plants.
Based on a co-construction approach, the aims
of the experiment were firstly to better unders-
tand the practical effects of highly endangered
species on population dynamics and secondly
to set up a process to monitor the populations
using information collected by the traditional
practitioners themselves. This work required
collaboration to determine e.g. which species
were relevant, knowledge of the types of risk
that they are subjected to, and the degree of
heterogeneity of the populations on the scale of
the landscape. Our experiments simulated local

in which the plant community

is different from that located half way between the summer residences and the furthest pastures.
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gathering techniques and an ecological follow-
up was carried out that was based on indicators
using local perceptions of the growth cycles of
the plants. But, in addition to this knowledge,
which was essentially that of a naturalist, the
great success of the project was the creation
of an association for
practitioners of tra-
ditional medicine in
the Dolpo region of
the Himalayas. They
became the driving
force, on a national level, of the participation
in debates concerning the conservation of the
medicinal plants of Nepal. This demonstrates
the role that folk knowledge can play in envi-
ronmental debate.

A very different situation occurs in the
Cévennes National park, France, where the
managers take landscape dynamics into
account, especially those of open country, whe-
re biodiversity is dependent on human activi-
ties. The park does however come up against
various problems arising from the moderni-
sation of agriculture. Changing practices have
had a negative impact on certain species and
habitats of heritage value. This has led to ten-
sion between the farmers and the managers.
The biodiversity managers then found them-
selves drawn between the will to integrate the
dimensions of a vast landscape that includes
remarkable and also more ordinary elements,
and on the other hand the strict obligation to
protect species of heritage interest and their
habitats. Management by contract was adop-
ted, aiming to compensate the farmers for their
losses due to the perpetuation of less intensive
ancestral methods of agriculture, integrating
ancient knowledge and know-how. The con-
tracts only affected relatively few farmers and
the durability of this mode of management was
questioned, considering the limited duration
of the contracts. The issue in this case is not
so much maintaining ancient knowledge and
know-how — most of which is surviving, such
as that surrounding transhumance (the yearly
cycle of high and low-altitude pastures) — but
the question of the decline in agriculture and

-Sociel'y and what caused it

Traditional knowledge also covers
the hundreds of plant varieties
occurring in a locality.

the unavoidable changes occurring in local
farming techniques which are giving way to a
more modern approach. Do options exist for
sustainable agricultural development favouring
the conservation of biodiversity? The park has
tried to promote local agriculture, for instance
by setting up labels
of quality such as
the label “agneau de
parcours” (free-range
lamb reared by the
ewe), which enhances
the protection of biodiversity. This approach
however is rather limited. On the other hand,
the growing weight of the European agri-envi-
ronmental measures seems to be a possibility
to preserve agriculture. The measures assume
that naturalistic and organisational knowled-
ge and know-how of the farmers will evolve.
These farmers have today become environment
managers or, as some like to put it, the “Park
gardeners”.

DOMESTICATED SPECIES

The layman’s knowledge of nature not only
concerns the species growing spontaneously in
natural habitats but also all those which have
“co-evolved” with various societies and have
been domesticated. Domestication is a long-
term process involving an often random blend
of the evolutionary fate of species with the
steady stream of inventions made by human
societies throughout their history. Abstract
knowledge as much as empirical knowledge or
the unconscious practices of the farmers of yes-
terday and today have all played their part in
the long history of domestication. An unders-
tanding of the local knowledge underlying the
control of genetic resources of crop plants is a
major issue, especially from the point of view
of conservation, as manipulations of plant and
animal material by indigenous farming socie-
ties have produced an astonishing variety of
breeds and varieties. There are dozens, some-
times hundreds of varieties of the same plant,
which occur in the same area — such as potatoes
in parts of the Andes, or rice in Southeast Asia.
This multiplicity cushions the ups and downs
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This practitioner

of traditional Dolpo medicine

is holding a plant called Dhupzari.
The plant is not used

in his village but is sold

in the valleys to the south.

and the general heterogeneity of the environ-
ment and contributes to a balanced diet and
enables horticulturists and farmers the world
over to pursue their various goals.

Although little is known of the underlying
genetic mechanisms that are influenced by the
knowledge and practices of the farmers, some
improved local varieties are suitable for indus-
trial applications, raising the thorny problem
of the recognition of and even payment for
this traditional expertise. A large proportion of
the total number of diverse cultivars occurs in
the habitats where the wild ancestors of many
crops still grow and it is through complex cros-
ses often involving a mix of spontaneous and
cultivated forms that agrobiodiversity is rein-
vented on a daily basis.

To study the overall context, including the
social context, of these practices and local
knowledge, an interdisciplinary approach is
required which could then become the basis

of biodiversity and agrodiversity management.
However, simultaneously using folk knowledge
and know-how as well as scientific knowledge
requires effective collaboration between resear-
chers, managers and users. A formal framework
for this type of approach does not always exist
in public biodiversity or agrodiversity manage-
ment policies. New approaches to governance
have developed at the international level and
in France using the concept of participatory
management and negotiated approaches, invol-
ving different groups of stakeholders, inclu-
ding scientists on various boards and commis-
sions and in applied projects. There are now
a number of participatory tools such as multi
agent systems. The results of these different
efforts deserve to be evaluated. The position of
the researcher as a mediator between scientific
knowledge and folk knowledge has yet to be
confirmed. ®
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On the access to and the use of biodiversity

IODIVERSITY is a global public good.

It results from dynamic interactions

between ecosystems which have, in the
course of time, been modified by human socie-
ties. Societies, each with their own social stan-
dards, have created rules determining access to
land and to natural resources. Thus, the deci-
sions made by local communities, industry and
government will determine the future of biodi-
versity, the goods and the
services that future genera-
tions will rely on.

Until now, and on a
world scale, biodiversity
conservation politics usually focused on limi-
ting rights of access and use by the local popu-
lation. This is particularly the case during the
creation of protected areas covering large areas
of land — often common land where social
organisation previously played an important
role. By considering common property as pro-
perty with free access, the restrictions have led
to significant loss of social identity. And biodi-
versity continues to decline. Sustainable mana-
gement of biodiversity and of common natural
resources is possible if a system of legitimate
authority defines and guarantees the rules of
access and use.

-Socieiy and what caused it

The rules of access and use
have to be
defined and guaranteed.

By RAPHAEL MATHEVET

In most societies, western or not, the use of
natural resources is dependent on the beha-
viour of the users who are generally subjected
to the rules and code of conduct laid down by
society itself. Social groups own the rights to
access and use land that belongs to them and
these rights then structure the customs of the
people and the way the land is used. In the
Sahel for instance, rain is insufficient and too
irregular to grow crops.
Pastureland with  grass
and trees, also closely
dependent on unpredicta-
ble rains, feeds the flocks
of sheep and goats, the camels and the cattle.
Stock breeding can therefore only be extensive
— the cattle must follow the best pastures. When
water starts to get scarce, animals must come
and drink at wells , that are traditionally dug
and maintained by a family or a group of her-
ders who then have priority access. They can
also ask passing herdsmen for a fee to use the
water and acquire the right to use the pastures
surrounding the well. During the last decades,
the creation of new wells or the replacement of
traditional wells has generally increased water
availability. The herds then grew in size though
the amount of pasture still depends on the same

In the Sahel area, the livestock is
dependent on wells for

drinking water, especially
outside the wet season.

The water goes first to the family
or group of stockmen who dug
the well and who

look after it.

(Niger)
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the desertification
of the semi-arid Sahel region.

variable rainfall. This has led, locally, to over-
grazing and increased desertification, especial-
ly during the dry season. Easy access to water
has led the owners of wells to increase the size
of their herds without questioning traditional
social relationships but it has also led to redu-
ced mobility; exacerbating tensions with the
herdsmen who do not have priority rights to
water. For the new wells, as no customs regula-
ted access to the water, there were no rights and
free access and free use has led to the overex-
ploitation of the resource. In the face of conflict
and the need for regular maintenance, attempts
to establish rules for a “water roster” have failed
in many places and a lot of the herdsmen have
returned to their traditional pasture, turning
their backs on the new wells. This short exam-
ple illustrates how technical progress can lead
to unexpected ecological problems and social
conflict through a lack of understanding of the
traditional rules and customs in operation.
Over history, and in current practice, the
occupation of land and the need to use a
resource to live from one’s work have fashioned
the rights of access and use of the land. The
European settlers in North America illustrate
this pattern. But the rights of access and use
can also have resulted from state legislation.
This was usually the case of the land colonised
throughout the world by the western countries.
When the rights of access and use are managed
by the collective legislation of a local popu-
lation and if they are not recognised by the
central state authorities, the resulting conflict
between the two sides over access to the resour-
ces can degenerate into tragedy. In Indonesia,

for instance, the state granted forestry rights
to private companies that were incompatible
with the management of the natural resources
by the local population. This antagonism led
to the overexploitation of the resources. The
companies insisted on their rights while the
local population continued to use the forest
resources. The destruction, intentionally or by
negligence, of the traditional systems of regula-
tion leads to authorities from outside the local
system claiming ownership of the resources
— this can destabilise traditional societies. The
creation of privileges for access and use of land
have contributed to the erosion of the bonds
of solidarity and confidence that were there to
unite those who used the land. This situation
has also indirectly participated in the degrada-
tion of the environment and of its biodiversity.
The non-recognition of local rights by the cen-
tral authorities and dysfunction, mainly due to
corruption, of the official management of rights
of access and use lead to conflict and penalise

The rules of access and exploitation

Typically, there are five types of rights related to
access and exploitation:

M The right of access allows access to a resource
whose use does not imply consumption.

B The right to extract authorises the extraction of
elements from the resource.

B The right to management determines how, when
and where extraction can take place.

M The right to exclusion defines the authorities
with the rights of access, extraction and manage-
ment and those that are excluded.

B Finally the right of alienation authorizes the sale
or rent of the resource to a third party.

These rights are usually combined. Thus, manage-
ment rights usually include the rights of access and
extraction. The more rights the stakeholders have,
the more they can exercise effective control over
the resource and the development of the principles
governing those rights. This means that any biodi-
versity management project would be inconceivable
without first analysing the institutional arrange-
ments that regulate the natural resources so as to
better evaluate the social and strategic impacts of
the conservation and development projects.




the poorer people. Thus, numerous social and
ethnic groups such as the Inuit in Canada, the
Kanaks in New Caledonia, and the Amerindian
communities of the Amazon basin are now
demanding autonomy to run their territories
and manage their natural resources.

Each of these groups wants to preserve its
fundamentals, control outside economic inte-
rests and recover financial returns for them-
selves. The whole question is then to know
whether these political and economic claims
allow real independence within national terri-
tories and how these societies intend to manage
their biodiversity once the decisional power has
been decentralised or handed over to them.

THE IMPLICATIONS FOR THE PLANET

With the commodification of biodiver-
sity, biological resources are no longer consi-
dered today as a free common heritage, with
open access. Globalisation, of both exchange
and production, has resulted in the creation
of markets, patents and privileges in access
and use, gene sequences, local knowledge, the
rights to produce, to market, to hunt, to fish
and to “pollute”. This increase in the returns
from ownership of both land and resources has
an impact on the conservation of biodiversity.
International conventions and certifications on
sustainably exploited environmental resources
have allowed certain rights to be respected and
environment-friendly practices to be promo-
ted. The Convention on Biological Diversity has
helped in the recognition of the sovereignty of
states over their genetic resources, mainly used
in agriculture, pharmaceuticals and cosmetics
through biotechnology. The Convention has
also made the states face their responsibilities
for the management and conservation of these
resources. Each state must therefore define the
rights of access and use of their plant, animal
and microbial genetic resources. These rights
have, since 1992, been granted either to the ins-
titutions — such as ministries in charge of forest
operations, as in certain African countries — or
to the local population within the framework
of collective property rights — as in some forest
ecosystems of Mexico — or to private compa-
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nies through rights to private ownership of the
resources in question — such as certain phar-
maceutical companies in Latin America.

Knowing today that the management of
biodiversity primarily concerns knowledge
and local practices, we can no longer ignore
the communities living off their own land.
The desire to integrate these communities and
to encourage sustainable development must
be translated into the promotion of equitable
sharing of the benefits from the use of the ele-
ments composing biodiversity. The protection
of nature, which used to primarily consist in
the exclusion of humans, has now taken the
shape of creating biodiversity territories where
nature is accepted as being the social product
of local communities.

More than ever, the interdisciplinary interac-
tions between researchers, stakeholders, fun-
ding institutions and managers are needed to
develop collective arrangements guaranteeing
access to the resources and equitable partici-
pation of the partners. While globalisation, the
development of markets, immigration, poverty
and a growing population contribute to a gene-
ral weakening of traditional systems of social
regulation, the challenge is to promote the
values of equity, sharing the profits of material
and intellectual property, safeguarding cultural
identities and establishing access rules. B
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Public policies and biodiversity:
towards another “silent revolution”?

N 2002, after ten years of blockade, France

transmitted to Brussels, an extensive list of

Natura 2000 sites with the conservation
objectives for each site so as to be in compliance
with the requirements of the European Union.
However, owing to the lack of a legal instru-
ment, and especially of a financial one with a
corresponding budget, the transmission remai-
ned unimplemented in the field. This episode,
which is still the current situation, shows how
French political priorities do not include biodi-
versity conservation. Yet, there have never been
so many conferences and international con-
ventions signed on biodiversity protection. In
fact, the resources devoted to the preservation
of biodiversity remain meagre compared with
those devoted to other public policies, especial-
ly concerning agriculture. This general remark
includes both international policies and trade-
off at a national level. So, what is at the origin of
this contradiction between the national level of
implementation of public policies and the rheto-
ric at an international level? Should this be taken
as the effect of politicians’ duplicity, playing with
words and taking advantage of the ambivalence
of the texts, or as a faithful representation of the
values and priorities of society at large?

Landscape and biodiversity

are both a global public good — they
concern humanity — and a local
public good — they are linked to

a territory and a population.

(Cote d’Or; France)

By RoBERT LIFRAN

To answer this question, it is necessary to
understand that the agricultural moderniza-
tion of the twentieth century has conveyed
a very particular model of the relationship
between agriculture and nature. Today, the far-
ming community — including the farmers and
their organizations — show great resistance to
European biodiversity policies, and, in general,
to all environmental policies. These policies are
taken as being technically unqualified, lacking
credibility or as creating constraints whose
social legitimacy is challenged. Nevertheless,
going beyond the conflict it is a vital issue in
the conservation of biodiversity in Europe and
in developed countries, where nature is mostly
managed by farmers. The training and educa-
tion that has been received by farmers for more
than half a century are not unconnected with
this rejection. The agronomic model develo-
ped in the nineteenth century and completed
in the last century was built on the progress
of chemistry and generalised dissemination of
insecticides and other pesticides. The objective
was to free agricultural production from the
“constraints” of nature, such as the natural fer-
tility of the soil, to approach the conditions of
industrial production. The mental framework
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Crops use just

a handful of plant
species = the same
is true for livestock.

at work mechanically responded to each issue
separately, by an action based on proportio-
nality, without taking into account the inte-
ractions between variables, or phenomena of
adaptation. Its slogan? “If man is not master of
nature, then at least he can be master of his
fields!” This “silent revolution”, long praised by
the leaders of agricultural modernization, such
as Michel Debatisse, has
imposed this model as
a social norm and as
an economic and orga-
nizational standard, mimicking the world of
industry. The key words were specialization,
economies of scale and growth, integration and
social division of labour, with the consequen-
ces that production is concentrated in regions
in the best economic position and that the link
with the territory and landscapes has been bru-
tally severed.

The strength of this model-cum-ideology is
seen through the rejection long expressed by
the farmers and their unions to be perceived
and acknowledged as “gardeners of nature.”
Gradually, agricultural modernization began
to rhyme with industrialization and mass pro-
duction, while eroding the advantages of the
diversity of production processes and products
offered in favour of standardization and spe-
cialization. In economics, as long ago as the
nineteenth century, the general line of thinking
paralleled that of Thorstein Veblen who pro-
claimed the preference for diversity: diversity of
assortment and of choice, was rapidly erased.

For example, in agriculture, it is worth
noting that among all known cultivated spe-
cies, just thirty are now sufficient to feed the
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Non-profitable species
have been consciously forgotten.

entire world population . This figure could be
challenged but will still remain small in com-
parison with the thousands of cultivars and
local races previously grown on our planet.
The species that did not seem directly useful or
profitable have simply been consciously forgot-
ten. Moreover, the new agricultural model has
done everything to escape from nature, or at
least it would appear so. The performance cri-
teria used, such as productivity per unit labour
or capital, have completely ignored the use of
natural resources. The consequence is what we
see today: over-exploitation of the resources
and the destruction of biodiversity.

The success of the model though, rapidly
reaches its limits. In developed societies, from
the moment that basic needs were met by mass
production, an interest in diversity again emer-
ged among consumers, and among concerned
producers too. People
have different needs
and each of us would
prefer more than a limi-
ted range of choice. Standardization creates the
need for diversity in consumption patterns and
lifestyles. This need for diversity is a tremen-
dous asset for biodiversity. By {reeing time for
recreation, the industrial society of tourism,
which can be divided into both little concen-
trated local areas and industrialized and inter-
nationalised areas, has allowed the advent of
tourism and the discovery of the multiplicity
of landscapes.

Landscape and biodiversity are not only glo-
bal public goods — they relate to mankind and
its destiny on the planet — but also local public
goods — they are linked to a territory and a spe-
cific population. Is it possible to hope that local
initiatives based on a more refined perception
of the challenges and benefits for local people,
can compensate for the shortcomings of natio-
nal governments? If the landscape becomes a
resource for tourism, at both local and national
levels, some states may see an economic advan-
tage to becoming involved in the conservation
of biodiversity. This is the case in the countries
of southern Africa or Central America which
benefit from their wildlife through luxury




tourism. These countries have reversed their
priorities: tourists first, then agricultural deve-
lopment. In Southern Africa, elephants are
preserved and farmers receive compensation
when they are victims of elephant damage.
This is also the case in Australia, where tourism
receipts have exceeded those of the mining and
agricultural sectors, and where protection of
the Great Barrier Reef has become a national
priority, imposing constraints on mining and
agriculture.

In France, landscape diversity is recognized
as having a heritage and identity value, but
also as a resource to preserve. However, the
landscape and biodiversity are closely linked
through habitats and ecosystems. Would the
local level not be more suitable than the natio-
nal level for the collection and management of
complementary interests? The difficulty here
lies in the disparity between the resources that
can be devoted by local authorities such as
Public Establishments for Cooperation between
Communes [Etablissement Public de Coopération

Intercommunale] and the “inter-municipality
unions” and those that can be devoted by the
large political sectors. Thus, the budget of the
Common Agricultural Policy is much higher
than that of all the Regional Natural Parks
and that devoted by municipalities to develop
their tourism. However, this does not mean
that local policies are doomed to be inefficient.
Quite the contrary. A strong consensus of opi-
nion around a local development project or
coordinated local initiatives can have effects
that are far more lasting and that lead to more
permanent structures than national policies of
income redistribution.

When consumers feel the need for consu-
mer products that are varied and for different
lifestyles, they can more easily understand that
biodiversity is also important in nature. This
may induce a change in priorities at the local
level first, then at national and European levels.
But these new needs for diversity, service and
environmental quality must be echoed by far-
mers who should then critically review all their
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references and their practices. We defend the
idea that it is at the local level that this encoun-
ter should take place, especially because far-
mers have a direct interest in the development
of new goods and services related to the lands-
cape and to biodiversity. But we must be aware
of the intellectual, social and information work
needed to make farmers’ practices and mental
schemas coincide with the new expectations of
society. It is quite clear that this “revolution”,
already well under way at the local level and
put into practice by many farmers, will not be
feasible without a parallel change in the ways
of thinking and working in research itself,
whether in ecology or agronomy.

One of the most striking examples of the
rediscovery of the role of diversity in agricul-
ture comes paradoxically from one of the most
controversial innovations of recent decades. In
the USA, genetically engineered varieties resis-
tant to pests have been grown for several years,
and it was soon realized that this had led to
the occurrence of species of insects that had
become resistant to the genetically engineered
variety. Accordingly, the cultivation of geneti-
cally engineered-free zones — so-called refuges
—1is now advised to maintain parasite diversity
and avoid the emergence of resistance. Neither
new nor different from the emergence of anti-
biotic or pesticide resistance, it is the promotion
of these refuges around genetically engineered
crops that is an innovation which demonstra-
tes an awareness of the limits of man’s omnipo-
tence over nature. But it is also the proof that
it is in the interests of agronomy and economy
to conserve biodiversity! Moreover, the model
of production based on standardisation, mass
production and the dissociation of agricultural
production and nature — including biodiversity
and landscapes — is beginning to be challenged
by scientific studies, as illustrated by the report
of Bernard Chevassus-au-Louis published in
2006.

By the end of the Second World War, scien-
tists faced with the damage caused by the
massive use of synthetic insecticides such as
DDT imagined using the regulatory mecha-
nisms observed in nature to control crop pests.

-Sociel'y and what caused it

The concept of biological control, symbolized
today by the widespread sale of ladybirds to
combat aphids, was born and showed that it
is possible to use ecological knowledge of bio-
diversity for the benefit of agriculture. Today,
the International Organisation for Biological
Control (IOBC) identifies and explains exam-
ples of the effective use of the methods advoca-
ted, their failures and their protocols.

A final example of relevant research with a
direct impact, both for biodiversity conserva-
tion and for agriculture, is the recent discovery
of the positive role of habitat diversity at the
local level. Landscape elements outside the
fields: hedgerows, wooded strips along rivers
and streams, copses, woods, and so on, are all
habitats for species useful to agriculture. These
functions of biodiversity are now internatio-
nally recognized by the Millennium Ecosystem
Assessment. They must now be applied to the
design of agricultural production systems inte-
grated into the ecosystems. Now is the moment
for the “silent revolution”! m
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Dynamic conservation where biodiversity occurs

EARNING by experience. This should

now be the motto of many managers

of natural areas. Implemented succes-
sfully in English-speaking countries, adap-
tive management still deserves better press
in a number of other countries including
France.

The approach responds to the challenge of
conserving biodiversity in particularly com-
plex ecological and social systems. By con-
sidering management options as hypotheses
and management actions as experiments, it
continuously adapts the choices made based
on local experimental results. Different from
learning based on trial and error, it concen-
trates on creating a close link between scien-
tific research and the management of natu-
ral spaces — this supports the reflection and
learning structures arising from the specific
actions performed.

The dynamic management
of species is part of
~ the adaptive managemen
mr_oach. (Osprey,
margue, France)

e

By FREDERIC BIORET
AND RAPHAEL MATHEVET

Adaptive management may be analogous
to certain traditional practices. Constant
feedback from local experiences has often
helped people adapt to changes in their
environment. In North America for instance,
and especially in subarctic ecosystems, Cree
Indians, managed their wildlife successfully
and coherently, for several centuries. With
capricious weather varying from one year to
the next and affecting the distribution of ani-
mals, the number of individuals they hunted
and fished was compatible with the biologi-
cal productivity of that year. The ecological
crises of populations of caribou or beaver,
their main game, were usually quite well
managed. Even today, Cree Indians consider
the hunter as an integral part of their eco-
system. Thus, they apply to human-animal
relationships, values not unlike respect and
sharing. These values transmitted by the
elders seem to have played a major role in
their social system. It is they who legislate,
adapt and enforce the rules of hunting in the
community. Reality, however, is not always
idyllic. During their history, the Cree Indians
have sometimes questioned their values and
changed their practices. The consequen-
ces were immediate: their natural resour-
ces became overexploited. But their social
system based on cooperation and respect
for the rules of access to resources, enabled
them to take appropriate corrective steps to
overcome these episodes.

Thus, the daily observation of wildlife, in
conjunction with local institutions capable
of adapting to prevailing situations, allowed
man to manage his environment sustaina-
bly.

What is the similarity with adaptive mana-
gement? Learning while being able to modi-
fy management practices from the analysis of
one’s experiences in the field. The effects of
ecological thresholds that may threaten the
existence of socio-economic activities are



thus partially avoided. A notable difference,

however, emerges with respect to traditional Biodiversity management
systems: the decidedly scientific approach to in 7 steps
adaptive management. Rather than Tel}’mg Adaptive management is a systematic and iterative
on moral or religious beliefs, it is based on process. It implies interactive management organi-
testing hypotheses and generalising theo- zed following seven steps.
ries. In the protected area of the marshes of B 1st Step: Phase of identification of the issues
Vigueirat in the Camargue (Rhone delta), for involved
example, after making such an approach, the It is based on an overview of the corpus of
experimental results from the management existing knowledge. It is assessed whether the
of water and pasture in the plant succession knowledge is up to date, and complete, and if
. . . . not, defines the gaps. This is also an opportunity

occurring in fallow rice paddies, were suc- :

; ) ) to develop a theoretical model of the system to
Cessful.ly ap.phed to ecological restoration obtain estimates of what alternative methods of
operations in other wetlands around the management could do. Different management
Mediterranean. scenarios are thus developed.

M 2nd Step: The selection of indicators

LOCAL DECISIONS The development of a management scheme and

However, owing to the risk of being a monitoring program is accompanied by the
unsuccessful, adaptive management must choice of indicators, which depend on the ob-
not be imposed but rather developed in con- jectives and time scale taken into account: short,

junction with the local stakeholders. This medium or long term. If gaps had been identified
during the first phase, Step 2 is useful to try to

is particularly important for the processes fill them. Studies or specific updates are neces-
taking place in areas outside the reserve. sary in this case.

In the lower plains of the river Aude in the
south of France, for example, the organisa-
tion in charge of preserving the natural heri-

M 3rd Step: Implementation

The management methods chosen are implemen-

ted.
tage and water management has developed
an approach of joint management with the W 4th Step: Monitoring indicators
key players Of the Wetland ngorous moni_ The information is collected in real time.
toring of gqvironmental variables — water B 5th Step: Assessment
levels, Sal'lnlty’ area quered by reedbgds Comparing the results and the indicators for
— and a highly responsive decision-making different scenarios can lead to the development
mechanism allowed water management to of new hypotheses on the dynamic management
be adjusted according to the needs of the of the ecosystem.
local stakeholders, the ecosystem require- B 6th Step: Adjustment management plan
ments and the hydrological variations. This and experimentation
co-management strengthened and enhanced Depending on the results of the evaluation, the
the responsiveness of local management. It management goals, procedures and predictive
brought together the knowledge of scientists models can be revised.
and laymen, arising from experience in the B 7th Step: Use of the results
field, with established rules of usage that The last phase is the use of the experimental
had been validated collectively. It also led to results to better understand the “cause and
the replacement of informal management by effect” relationship of the selected management

practices. These practices will then be adapted

) depending on the evolution of the ecosystem and

committee. the management objectives. Finally, and in con-
Adaptive management is a process of lear- clusion, returning to Step 1 can pursue improve-

ning “as-you-go”. It makes an effort to reduce ment in knowledge and management practices.
the social and environmental costs of mana-

a management plan and an ad hoc decision




gement experiments by increasing know-
ledge about the system. It seeks to facilitate
social learning by setting in train a combina-
tion of evaluation, modelling and experiment
to identify uncertainties and test hypotheses
to explore questions asked by managers and
scientists. But, despite the excellent press it
has had for the last 25 years, too few mana-
gers and policy makers dare to implement
it for fear of having to bear the monitoring
and testing costs, but also of confronting its
inherent uncertainties.

In the future, however, it will be desira-
ble that these principles be included in the
management planning documents of protec-
ted areas in France, and particularly in natu-
ral reserves and biosphere reserves. This is
one of the keys to the co-construction of a
viable project in a locality, involving all the
stakeholders in the different approaches to
modelling, dialogue and commitment of the
local people. m

In North America,

the Cree Indians managed their wildlife
successfully for several centuries.
(Jasper National Park, Canada)
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Taking global changes into account

The inferactions between changes in our way of
life and changes of climate — gathered under the
ferm ‘global changes’ — and biodiversity make up
a situation that our planet had never experienced
before. Numerous profected areas have been crea-
ted and are still managed with the aim of conserving
'representative’ ecosystems, which might no longer
exist following the changes in progress.

The improvement of the planning and manage-
ment of these areas would, a priori, involve climate
change scenarios and their potential effects on bio-
diversity. It is becoming necessary for managers to
plan 30 to 50 years ahead, instead of the currently
practiced 3 to 10 years. In this perspective, the
improvement of management approaches for current
and future protected areas must incorporate certain
elements: the construction of climate change scena-
rios linked to analysis of model sensitivity, an increase
in continuous surveillance monitoring, taking inferac-
fions info account in the biological inventories to con-
serve the potential of species to evolve, and finally
critical  analysis
and the revision
of  management
practices.

Projecting into
the future is also
indispensable
fo enhance dio-
logue  between
researchers, deci-
sionr-makers  and
managers.  The
projections  into
the future concern
both  wild and
domesticated  or
cultivated species.
Certain models relafed to climafe change already
predict that species will have to migrate by a kilome-
fre per year fo reach suitable new distribution areas.
This is the speed at which postglacial recolonisations
took place. The new distribution areas must therefore
be the object of a redefinition of land use and new
legislation.

Nevertheless, the species and their populations
do not react simply by changing their distribution
areas. Climate change is going fo affect the proces-
ses of selection and the biotic inferactions occurring
([predation, parasitism, symbiosis). This should give a
better picture of the adaptive responses and the abi-
lity for populations and species to evolve. Moreover,
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Fluctuations of climate
affect fish populations.

fisheries, forestry and agriculture will all be subjected
fo global changes. But in what wayse How can we
foresee the adaptation to global change effects of
human activities that involve the use of living resour-
ces?

Other questions concern biological invasions.
Which regions are at risk and from what type of
organisme What will their average effects be? If sui-
fable antiinvasion management solutions are fo be
found for quarantine and other methods of control,
answers fo these questions are indispensable. The
climate also has repercussions on health, in particu-
lar on the relationships that occur between the patho-
gens and their hosts. Climatic episodes such as El
Nino are not only causing the death of coral, but
also cholera epidemics among the human popula-
tion. Increases in the levels of CO, can exacerbate
plant pathogen attack.

The simulation and forecasting work done on
the effects of climate change provide a better pic-
ture of the modifications that may occur in the dis-
fribution  areas
of species. But,
the  ecological
footprint left by
man could be
foo extensive fo
allow the neces-
sary  poleward
ecosystem  shiffs
owing fo urba-
nisafion or other
land use. Great
difficulies  will
be met in par-
ficular in  the
areas known for
their high levels
of endemism in the socalled biodiversity hotspots.
These protected areas, which often coincide with
political hotspots, compromising their durability in
fime, absolutely must anticipate the effects of global

change.
SERGE MORAND

Further reading

e IFB, 2004. Biodiversité et changement global : dynamique
des interactions. Actes des deuxiemes journées de I'Insti-
tut francais de la biodiversité (IFB). IFB, Marseille.
www.gis-ifb.org/

* Intergovernmental Panel on Climate Change (IPCC):
www.ipcc.ch
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Six biosphere reserves

UTTING hunters, livestock breeders,
fishermen and beekeepers round the
same table to work collectively on
Society-Nature interactions — that is what
co-construction is all about. Co-construction
cannot, however, be done without the use of
biodiversity and interaction indicators rele-

It is within local communities
that the discussions are opened.
(Okavango, Angola)

vant for local stakeholders and which facili-
tate dialogue about biodiversity management
(see the article by M. Etienne on p.98 and by
H. Levrel on p.105). It is with this aim that a
study was conducted in six biosphere reser-
ves in West Africa: Pendjari in Benin, “Mare
aux hippos” in Burkina Faso, Comoé in lvory
Coast, Baoulé loop in Mali, W in Niger and
Niokolo-Koba in Senegal.

Coordination of the co-construction work,
which lasted a fortnight, was organized in
each country by a person with experience of
the indicators. Also taking part in the study
were the managers of each of the biosphere
reserves, scientists from the natural and social
sciences, local arbitrators, and obviously rep-
resentatives of local activities. The first step,
which is to meet the representatives of the
local communities — a group of villages, an
association, an individual, an economic grou-
ping — enabled the objectives of the program
to be presented and discussions opened on
the issues concerning access to and uses of

By HAROLD LEVREL

biodiversity. In particular, the identification
of resources, the decrease of some, conflicts
of uses or of access, the relationship of local
communities with the staff of the reserve, and
SO on.

PUTTING NEGOTIATION ON THE SCHEDULE

The second stage lasted between 3 and 4
days and brought together representatives of
local activities. Those concerned could be the
sedentary herdsman, the grower of bananas,
cotton or peanuts, the forester, the weaver,
and so on. The scientists’ main function was
to inform the participants and to organize the
information without ever interfering in the
process of negotiation and collective choice.
The mediators noted the outcome of discus-
sions by arrows in diagrams, using figurines
and icons to formalize the point. They also
established an atmosphere of trust evening
out the balance of power in the negotiating
process. The choice of stakeholders, resources
and interactions was the object of the discus-
sion necessary to reach a consensus. Which
was not always possible.

Several indicators were tested. The first,
based on a Pressure-State-Response model,
which can be used to assess the pressure
of human activity on the state of biological
diversity, in fact had the effect of exacerbating
conflict rather than appeasing it. Even though
participants often evoked pressures as causing
resource degradation, their own work was
never questioned. The pressures came from
“use by others.”

On the other hand, some of the pressures
on the environment were not necessarily of
human origin. Certain invasive plants that
changed the working environment were felt
to be causing pressure. Biodiversity itself was
considered in some cases as representing a
pressure for man — for instance, the warthogs
and hippopotamuses that cause damage in
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the banana plantations of Niokolo-Koba. The
indicators focusing on the state of ecosystem
services and how the services are used, were
more successful. With local people first, who
could take the indicators to describe their
own experiences, but also with managers and
scientists who saw an interesting opportunity
to develop low-cost biodiversity management
indicators.

UNDERSTANDING OTHERS

To make the indicators more lively, setting
up role-playing was especially appreciated
because it gave the participants the oppor-
tunity to use them. In role-playing, effects
due to customs and social interactions were
made visible and the importance of certain
individual or collective behaviours, on the
dynamics of the relationship between man
and nature became clear. This approach gave
the occasion to launch a dynamic interaction
between players not used to communicating
with each other. It provided the opportunity
to produce indicators that made sense for all
stakeholders and that benefited from local
legitimacy. B

The co-construction approach is first based on
the identification of territorial vesources

and on the access to biodiversity and its use:
(Niger) - - - _ i e

The fishing community took part
in the co-construction work in the same way
as the stockmen; weavers and farmers.

(Niger)

Further reading

e LEvreL, H., AMBouTa, K., Issa, M.-S., KANE, L., Maiga, M.,
MiLLoGgo-RasoLopimsy, J., Prty B. 2006. Co-construction in
six West African biosphere reserves: in search of interac-
tion indicators for biodiversity management, Technical No-
tes, Ecological and Earth Sciences in UNESCO, 1: 53-64.
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When the past recounts process dynamics

ECAUSE everything undergoes constant

change in living systems and because

time is irreversible, it is with caution that
we should use the terms of naturality, stability,
and reference ecosystem. Naturality proves to
be quite relative and also subjective as virgin
territories that have never been touched by
man must be a rare thing indeed. In Western
Europe, over 75% of the land has been com-
pletely transformed from its “initial” post-gla-
cial state. The concept of naturality has, howe-
ver, been widely used to choose territories for
protection. An empirical selection was made
of areas unaffected by human impact, at least
not noticeably. The selection favours patches of
vegetation where the species that are dominant
and constantly present are native and where
the structural characteristics of the ecosystems
remain close to those presumed natural.

Recent changes of land cover,

such as woodland recolonisation,

have imposed new management approaches.
(Mont Ventoux; France)

By FREDERIC MEDAIL

Paleoecology:
the main fields covered

Paleoecology, in the strict sense, is the study of
the ecological history of ecosystems, commu-
nities or species by means of localising, identi-
fying, quantifying and dating biological remains
— pollen (palynology), charcoal (anthracology),
mollusc shells (paleomalacology), etc. — on time
scales of a few hundred to thousand years. His-
torical ecology focuses on more recent periods
—about 50 to 200 BP — and is based on archive
documents such as the Doomsday Book, Napo-
leonic land-use records, religious records, old
maps, such as the Cassini maps drawn up in the
18th century, or aerial photography. In parallel,
disciplines such as historical biogeography, phylo-
geography and molecular phylogeny can provide
precious information, with very fine taxonomic
resolution on colonisation and evolution occur-
ring in fauna and flora in a given biogeographical
region.

©SMAEMV




Furthermore, some communities or popu-
lations that are isolated and usually conside-
red as relictual by biogeographers — and thus
to have a high priority for conservation — can
even be the result of voluntary extensions by
man. Most landscapes
and plant communities
in temperate Europe
and the Mediterranean
basin in fact date from
the end of the Holocene
— at the earliest 1000 to 1500 years BP — and
have been fashioned by centuries of occupation
by man and his flocks. In addition recent chan-
ges in the way land is used — shrinking agricul-
ture, reforestation — impose new dynamics that
must be placed in a broader time context.

AID FOR DECISION MAKING

To get a better overview of the trends in
process dynamics and hence the manage-
ment orientations that should be promoted,
we should try to understand the relatively
recent history of areas of land and habitats
— from a few decades to one or two centuries.
Paleoecological approaches (see box on p.80)
can provide objective information about how
native the key species are and allow decisions to
be made about the real biogeographical signi-
ficance of the habitats or the populations to be
conserved. These approaches also indicate how
the area to be managed is affected by natural
local and regional disturbances and determine
the type of effect occurring and its intensity.
When conservation ecology is considered as
something that is constantly evolving, the abo-
ve notions play a determinant role because dis-
turbances are the main driving force behind the
dynamics and the heterogeneity — and thus the
biodiversity — of ecological systems. Assessing
the way landscapes change with time can ena-
ble an estimation to be made of whether their
current structures and their animal and plant
compositions are the result of historically tra-
ditional land management practices.

To evaluate the “fragility” of ecosystems and
the status of endangered species — giving an
overall picture of the sensitivity of the ecosys-

-References to define

/5% of all land has been

transformed from
it's “initial” postglacial state.

tem, community or species in a changing envi-
ronment — examining the resilience capacity
appears to provide useful information. Some
habitats must in fact remain on the knife-edge
of instability to retain the biological interest
attributed to them, and
keeping them there
requires taking specific
management measures.
Paleoecology can con-
tribute to evaluating the
fragility and the causes of change in the envi-
ronment. For example, paleolimnology stu-
dies carried out in lakes in southwest Scotland
showed that the disruption of the aquatic com-
munities noted from the 1870s was due to the
acidification of lake water due to a rise in levels
of man-made sulphur dioxide..

While the expressions “balance”, “equili-
brium” and “ecosystem stability” are still fre-
quently found in conservation ecology and
biology, it would be more suitable to firmly

When one “natural reality”
is masked by another

The forests of holm ocak (Quercus ilex) of the
Mediterranean basin were long considered to be
in ecological equilibrium, commonly referred to
as the climax. As typical Mediterranean forests,
they were considered by many authors to be
classic structures of the region and were used as
a reference frame to mark out the extent of the
Mediterranean bioclimate. However, palececolo-
gical data show that the extension of these oak
woods is linked to the actions of man. The holm
oak in fact gained ground in preforest structures
that include frees like junipers and pines but it also
in post-glacial deciduous oak forests (pubescent
oak, Quercus pubescens) when man probably
already sfarted fo destroy it or at least make cleo-
rings.

Today, after almost half a century of non-use,
the holm oak forest is again undergoing transfor-
mation. The species composition of this forest is
starting fo include deciduous trees or shrubs while
the preforest species are disappearing. Finally
just representing a fransient stage in a dynamic
sequence, the evergreen oak forest is thus the

result of traditional land use over the past centu-
ries. F.M anD F.M




Naturalness: respecting
spontaneous nature

Abandoned pasture and arable land, artificial
lakes left to silt up, peat bogs drained and left to
manage on their own, town parks, canal banks,
etc. By ceasing all human infervention, how will
these habitats evolve? What will the heritage of
man be and what new trajectories will emerge from
his landscapes? Naturalness is associated with
the spontaneous state of nature. VWhen man stops
acting voluntarily on his environment, whether it be
urban, agricultural or woodland, he is in fact acting
on "ordinary nature” which, more often than not,
leads to the proliferation of opportunistic plants such
as nettles, brambles and neophytes, i.e. exotic gar-
den escapes.

Not greatly appreciated because they are
synonymous with human non-infervention, this type
of growth is known as weed, scrub or wasfeland.
These terms are found all the way through to scien-
fific literature. In the current context where in fact
we preach the virtues of saving species and rare
habitats, it seems peculiar not to atiribute an infrinsic
value fo the spontaneity of processes. If there is no
reference to a past situation, owing to the multiple
modifications that have been made to the so called
"natural environments”, weed, scrub and wasteland
will be the references of the future. New paths info R
the future will be taken via the occurrence of stages @
and series of unknown species, including “undesi-
rables”. It is for these reasons that, for the sake of
a new biodiversity, sponfaneous nature deserves o I
be profected. li

ANNICK SCHNITZLER AND JEAN-CLAUDE GENOT

The emerging concept
of ordinary nature

If one were to plot a gradient of how artificial
land is, ordinary nature would be the large section
between the gates of the city and the entrance to the
national park. It is that immense shared area where
man and biodiversity must live together and where
neither of the two can possibly be considered as negli-
gible. The ferm ‘wider countryside’ has been coined
for what ecologists would call anthropo-ecosystems.
It is the countryside with its farmland, scrubland and
commercial forests. Ordinary nature is now part of the
scientific approach to conservation. Ordinary nature
is closer to man than extraordinary nature — the way it
changes is an indicafor of our quality of life. Ordinary
nafure takes up a great proportion of the land area
and provides us with the ecological services that we

© Stéphane Durand

Rough land and scrub, synonymous of lack of human intervention,
are not greatly appreciated.

establish a context of adaptation, migration,
movement, opportunism, flexibility and resi-
lience, concepts much more suited to study the
complex dynamics of ecological systems which
are undergoing constant change in both space
and time.

need. It governs the fertility of the soil, the quality of the
water, the pollination of plants, the resistance of eco-
systems fo noxious introduced species, the control of
crop pests, and on a different scale, the attenuation of
the effects of global warming: creating carbon sinks,
blunting the force of floods and storms, rapidly resto-
ring biotopes following fires and other catastrophes.
Finally global changes, particularly climatic changes,
will lead to the complete reorganisation of biodiversity.
Firstly, endangered species will be made to come out
of their sanctuaries and move through ordinary nature,
and secondly, the main body for the potential for evo-
lution is located within large populations of common
species — the reservoir for biodiversity of the future.
Showing concern for the state of health of ordinary
nature is therefore acting by anticipation on that of
extraordinary nature.

ROMAIN JuLLARD



The extension of evergreen oak forest

in the Mediterranean basin is correlated to
the extension of human populations.

(Cote d’Azur; France)

©Llisa Garnier

UNDERSTANDING FROM HISTORY Further readlng

As nothing is stable, making conservation

decisions and wanting to maintain the funda- ,
lecological faland Fan palaeoecology and palaeohydrology. John Wiley, New York

mental ecological processes of a landscape oran (o in The Blackburn Press).
ecosystem requires taking a sufficient timescale  « Brgs, H.J.B. 1996. Contributions of Quaternary
into consideration. But, although conservation  palaeoecology to nature conservation. Journal of
biologists have sufficient practice at working  Vegetation Science, 7: 89-98.
along spatial scales of various sorts, time sca- DeLcourr, H. R., DeLcourr, P A. 1991. Quaternary

. . : ecology, A paleoecological perspective. Chapman & Hall,
les receive much less attention. Conservation Londgc}))n. P gleatpersp P

sciences — conservation ecology, conservation  « Ferriere, R., Dieckmany, U., Couver, D. 2004
biology and restoration ecology — often igno-  Evolutionary conservation biology. Cambridge University
re information to be gained from history and ~ Press.

. . . * Grovg, A.T., Rackaam, O. 2001. The nature of
focus on a time window that is too narrow to ) o

] Mediterranean Europe, An ecological history. Yale
CorreCdy follow the dynamlc trends of popu- University Press, New Haven & London.
lations and habitats and the actual magnitude -« Lecay, J.-M. 2000. Les temps de I'environnement.
of man’s impact, whether ancient or current. In: Les temps de environnement, M. BARRUE-PASTOR,
Conservation sciences therefore require a his- (T3 BlERTRAND (eds). Presses Universitaires du Mirail,
. . o oulouse.

torllcal perspective as it is necessary tp know | Wittss, K., Breks, H.J.B. 2006. What is natural?
which Nature needs protecting and in what  Tpe need for a long-term perspective in biodiversity

way. i conservation. Science, 314: 1261-1265.
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City flora

RAMPLED, squashed, dehydrated and even
eradicated, wild plants in town have a
hard life. Yet they resist and return to
grow in the smallest of available cracks. With
its hectic pace, the city is not built for nature
but, in the midst of these entirely artificial sur-
roundings, a flora and a fauna manage to live
even though their future seems anything but
secure. Extinctions and colonisations follow
one after the other with plant populations that
can contain just one or two individuals. At this
density, reproduction is clearly a challenge!
Urban floristic inventories are not new
—in 1635, Jacques Cornut was already listing
the plants growing in the Paris region in his
Enchiridion botanicum Parisiense — the study of
urban ecosystem dynamics has today reached a
peak. After having studied nature from which
man was excluded, the scientist became aware
of the interest of towns and cities as experimen-
tal laboratories. Also, with the impetus of sus-
tainable development, cities have started to pay
attention to their biodiversity. In Europe, cit-
ies like Berlin and Halle in Germany, Plymouth
and Birmingham in the United Kingdom, Rome
and Brussels have taken a closer look at the
plant diversity growing out of their walls. In
the National Natural History Museum in Paris,
we looked at the flora of the Hauts-de-Seine,
just outside the Paris city walls. This départe-
ment is the most densely populated in France,
with 8118 inhabitants per km”.

COUNTING AND NAMING

As seen in other studies, the mosaic of urban
habitats favours a variety of species — in Hauts-
de-Seine, we counted 626. In Halle, in Germany,
the urban area contained almost 20% more
species than the surrounding agricultural land.
Mostly, these plants are cosmopolitan and do
not represent much conservation value for bio-
diversity. Many colonise the cracks and gaps
in the tarmac, paving and walls of the built-up
areas. Others are found in urban lawns, waste-

By NATHALE MACHON
AND AUDREY MURATET

land, ornamental hedges, roadsides or railway
embankments, along waterways, ponds, etc.
But some rare species, usually living in rath-
er special habitats, natural relicts in an urban
setting, resist. In Hauts-de-Seine, we found 5
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Plants colonise the slightest
crevice, like here on the banks
of the Seine near Paris
(France).

plants that have heritage value, and three of
them — Cardamine impatiens L., Cuscuta euro-
paea L., and Thelypteris palustris Schott — live in
the wet habitat bordering the river that flows
through the département, the Seine. The cosmo-
politan species live alongside a fair proportion
of exotics — 16% in our study. Whether they
were introduced voluntarily or not, they now
behave like native plants. Difficult to eliminate
when they become invasive, they sometimes
cause management problems in parks and gar-
dens. They are mostly found in sites left vacant
by the local flora and thus in fact do not cause
much disturbance of the urban ecosystems that
they invade.
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(QUESTIONS AROUND TOWNS

Concerning the dynamics of gene flow in
the urban habitat, it appears that in spite of
the high proportion of built-up area in the
département — it accounts for about 70% — the
seed and pollen migrate from one habitat to
another. The exchanges are however more
numerous between sites of over 2500 m*. A
low density of buildings and an urban struc-
ture crossed by numerous communications
networks favours exchanges between popula-
tions.

The floristic inventories will serve as refer-
ences for the future and will allow the priorities
of urban management to be better identified.
Do we wish to preserve the natural mecha-
nisms of species dispersion — facilitated for
example by a lower proportion of built-up area
— or have relict populations? Are city dwellers
ready to put up with wild plants in town? As
these questions try to make themselves heard
at the city gates, it becomes increasingly neces-
sary to find answers: one human being out of
two today lives in an urban area. B

-Referem:es to define - The city: a new reference

Are townsfolk
ready to accept wild plants
in an urban setting?

Further reading

* ANGolp, PG., SADLER, J.P, Hiir, M.O., Puruin, A., Rush-
ToN, S., Austin, K., Smatr, E., Woob, B., WapsworTH, R.,
SANDERSON, R. and others. 2006. Biodiversity in urban
habitat patches. Science of The Total Environment, 360(1-3):
196-204.

* GopEFrROID, S. 2001. Temporal analysis of the Brussels
flora as indicator for changing environmental quality.
Landscape and Urban Planning, 52(4): 203-224.

* McKinNEY, M.L. 2006. Urbanization as a major cause

of biotic homogenization. Biological Conservation, 127(3):
247-260.

e MiLLER, J.R., Hosss, R.J. 2002. Conservation Where Peo-
ple Live and Work. Conservation Biology, 16(2): 330-337.

* MURATET, A., MacHoN, N., JiGUET, E, MORET, J., PORCHER,
E. 2007. The Role of Urban Structures in the Distribu-
tion of Wasteland Flora in the Greater Paris Area, France.
Ecosystems, 10 (4): 661-671.

* Sukopp, H. 2004. Human-caused impact on preserved vege-
tation. Landscape and Urban Planning, 68(4): 347-355.
* ZERBE, S., MAURER, U., Schmitz, S., Sukorp, H. 2003.
Biodiversity in Berlin and its potential for nature conser-
vation. Landscape and Urban Planning, 62(3): 139-148.




The city, a common denominator

N spiTE of popular images that reduce nature

to virgin spaces, fauna and flora really are

present right in the city centre. Closely lin-
ked to man, urban nature concentrates parti-
cular qualities that make it different from the
surrounding communities. And what if the city
became a place of exchanges, a place of recon-
ciliation between two totally
different concepts of nature?
One concept, that of the
protectors of nature, which
is objective and rational,
based on fact and the other, which is subjective
and cultural, that of the general public, based
rather on sentiment. Many authors express their
regret at the increasing distance that separates
the general public from nature. The popula-
tion, mainly living in cities, imagines nature as
something far away. Just like nature conserva-
tion, for which city dwellers consider that they
can only act in a limited way. Paradoxically,
many of those living in western countries say
they would like to live outside town to get clo-
ser to nature but while they are in the city they
look for areas that are clean, well kept, mani-
cured.

Which city-dweller has never
been in a municipal park

or garden? Light and greenery
are sure to be there.
(Buffon Park,
Montbard, France)

Urban parks:
a calming influence and

place of liberty.

By ANNE-CAROLINE PREVOT-JULLIARD
AND VERONIQUE SERVAIS

Cities do however offer a large number of
ecological niches ready for colonisation by
fauna and flora, even though they are stron-
gly disturbed and present particular environ-
mental conditions — temperatures, dryness of
the air, etc. — generated by the urban layout
and the architecture of the buildings. Finally,
they also house a mosaic of
human populations with
various socio-economic sta-
tuses, which act on the colo-
nisations and the long-term
success of the plants and animals. Generalist
wild species suited to the urban conditions
are the first to benefit from this environment.
Other “less wild” organisms were voluntarily
implanted in the 19" century in the first urban
projects — city parks — to bring light and green-
ness. Tamed via the garden, this nature is sou-
ght for its calming influence and the impres-
sion of security that it provides. Wild parks
and urban wasteland, qualified by some peo-
ple as dirty and even frightening, can in fact
represent an area of freedom and exuberance
for others. Finally the inhabitants themselves
have introduced feral (usually exotic) species

hel
c
=}
S
a
o
c
S
=
ol
b
P2l
©



into cities. They make up the third category of
urban species and are a subject of active debate
in the scientific community (see the article by
E. Tabacchi and A.-M. Tabacchi on p.52).

Voluntarily introduced species, such as the
Florida terrapin released into decorative ponds
and lakes, or escaped species, such as para-
keets and coypus, give a perfect illustration of
the opposing conceptions that divide the pro-
tectors of nature and city dwellers. The protec-
tors consider them as dangerous because they
threaten the nature around them whereas the
public quite likes them. Not too frightened of
people and easy to observe, they look like the
pets they once were and give the impression
that wild nature is in fact accessible. Sometimes,
they can be the only link between certain city
dwellers and nature on a daily basis.

WHEN ECOLOGY AND SOCIAL WORK MEET

These three categories of species show that
there can be many conceptions of nature and
that they all depend on the history and the cul-
ture of each person. Childhood is often descri-
bed as being a key moment in the development
of ecological awareness, which is reported to
have consequences beyond simple superficial
attraction and consumer attitude. Knowledge
resulting from direct daily confrontation with
nature is very different from that obtained from
books.

Urban systems should therefore be conside-
red to be socio-ecological systems for which bio-
logists and social-sciences researchers should
work in symbiosis. From an ecological point
of view, the construction of shelters and fee-
ding cats and pigeons, acts on animal and plant
populations but, from the social sciences point
of view, the presence of parks in town affects
the physical and psychological well being of
the city population. The need for a relationship
with nature, also known as biophilia, is thou-
ght to be one of the reasons for which people
surround themselves with animals and plants,
feed stray cats and pigeons, and frequent public
parks and gardens.

By working hand-in-hand, sociologists and
biologists will help to construct operational

-References to define - The city: a new reference

Plants act on,the .
psycholagical health
of-urban populations.

©Llisa Garnier
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models for these socio-ecological systems. They
will be able to propose policies for the manage-
ment of natural and urban areas that are more
understandable for the city dwellers. We only
wish to conserve what we know well. So, con-
serving and making urban biodiversity better
known, represents an immense opportunity to
conserve nature in general. ®

Further reading

* KeLLert, S. R., WiLson, E. O. 1993. The biophilia hypothe-
sis. Island Press, Washington DC.

e MALLER, C., TOwWNSEND, M., PRYOR, A., BROWN, P, SAINT
LEGER, L. 2005. Healthy nature healthy people: ‘contact
with nature’ as an upstream health promotion intervention
for populations. Health Promotion International, 21: 45-54.
* Moucenort, C. 2003. Prendre soin de la nature ordinaire.
Maison des Sciences de 'Homme, Paris

» OzGUNER, H., KenpLE, A. D. 2006. Public attitudes
towards naturalistic versus designed landscapes in the

city of Sheffield (UK). Landscape and Urban Planning, 74:
139-157.

* PickerT, S. T. A., CapENASSO, M. L., Grovg, J. M., Niton C.
H., Pouvar, R. V., Zipperer, W. C., Costanza, R. 2001. Urban
ecological Systems: linking terrestrial ecological, physical
and socioeconomic components of metropolitan areas.
Annual Review of Ecology and Systematics, 32: 127-157.
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HROUGH “eco-gardening” practices, that

are sometimes quite “hard”, a certain

number of managers of protected sites
attempt to save species living in open habitats.
This type of management usually consists of
perpetuating traditional far-
ming practices — mowing,
cutting back scrub, grazing
— on sites specially devoted
to preserving biodiversity.
This approach is not exempt from deviances,
suchas that, for instance of declaring war against
habitats spontaneously evolving towards forest.
This is the case on limestone meadows with
large numbers of orchids, treeless peat bogs,
alpine meadow no longer grazed. When these
areas are protected, managers favour action
by felling trees, and can even resort to the use
of chemicals to eliminate tree-stumps and the

Unlike this old Corsican black pine
dominating the valley,

humanity must ease its grip

on spontaneous nature.

(France)

Why declare worthless
the spontaneous return
of the foreste

Towards non-interventionism

By ANNICK SCHNITZLER
AND JEAN-CrLaube GENOT

stripping of areas of peat. Some specialists of
marshland question the suitability of this inter-
ference by the manager recalling that the wood-
ed stage is just one stage in the life of the bog
and that it is not always incompatible with the
continued accumulation of
peat.

Ponds are another habi-
tat that nature managers
love. They have become a
must for small, protected areas. In places where
they never occur naturally, they appear along-
side nesting boxes and sites where young trees
are removed. Grazing appeared very early as a
miracle tool in many protected areas to ensu-
re the upkeep of the herbaceous habitat. It is,
however an approach that can fail. Cultural atta-
chment to the landscapes of the past prevents
the intrinsic value of the spontaneous develop-
ment of the forest from being acknowledged.
Sheep are even introduced to places where they
were all but absent; to prevent the growth of
woody plants. This is the case of the German
Islands in the upper Rhine.

A DIFFERENT TYPE OF MANAGEMENT

The management of biodiversity poses ethi-
cal, strategic and scientific problems. Ethically,
in the protection of nature, the relationship
between man and nature must be thought out
again. A new approach should be imagined, not
one of domination and control but of humility
and refusing the temptation to actively model
nature, allowing it to blossom spontaneously
(see box on p.82). The association of natural
reserves in Belgium also regrets that nature is
“washed, scrubbed and monitored”. The socio-
logist Catherine Mougenot poses the question
as to whether the usual expressions of “cons-
tructed or re-formed nature, tamed nature,
intensive ecological gardening” do not simply
signify “the end of nature”. Strategically, the
management of natural areas is part of a pat-
tern of specialised areas: an area for agricul-
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the region of the Allier gorges now has
young forests with a high level of naturalness.
(France)
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Tomorrow’s forests

The area covered by forests has risen significantly
in France over the last two centuries. From 9 million
hectares in 1820, the estimation for 2002 is over
15 million hectares, and more if heath and scrub are
included. Of this expansion, a litle over 2% corres-
ponds to sponfaneous recolonisation. These young
forests, now aged between 10 and 130 years are
the product of changes in society brought about by
wars, the rural exodus, the shrinkage of agriculture,
various economic crises through history, the Common
Agricultural Policy (CAP) and its fluctuations.

The arrival of the forests indicates the end of a
traditional rural society. They are not very attractive
because they are dark and difficult to walk through
owing to the high density of trunks, the presence of
thorn-bushes and creepers, and the accumulation of
dead wood. They are also poor for birdlife and, espe-
cially in the Mediterranean area, prone to fires. There
is not much to attract hikers, or even naturalists, who
prefer open spaces.

These considerations mask the numerous qualities
of these unique and yet so poorly protected ecosys-
fems. Recolonisation forests do however render mul-

-References to define -

fiple services to man: they are carbon sinks, enable
conservation or reconstitution of forest soils, buffer
climate fluctuations, shelter rare forest species. The
larger the areas concerned and the less their fragmen-
fation, the more efficiently they fulfil these roles. Their
infrinsic value resides in the sponfaneity of their forest
dynamics which gives them a high level of natural-
ness rarely found in European ecosystems. This value
increases with time if they are left fo develop without
disturbance. It also increases with the area of land
that they cover: occurring in a single block of several
thousand hectares, they make a powerful response to
the increasing artificialness of French landscapes. The
young Mediterranean forests are growing relatively
undisturbed on the plateaux formerly used as pasture-
land and on the slopes of the leftbank affluents of the
Rhone: the Ardéche, the Céze, the Gard. After count
less centuries of being constantly cut back and the
resources exhausted, these new forests are showing
strong dynamics and a large capacity for regrowth,
suggesting that stable, resilient and rich forest systems
are becoming esfablished. These will be tomorrow's
"virgin forests”.

ANNICK SCHNITZLER

DEBATE: Active management or letting things happen?




tural products, one for forest products a third
for biodiversity. This unambitious vision aban-
dons any idea of overall management of the
land on an ecological basis. However, should
the Defenders of Nature not show the example?
From a scientific point of view, the opinion that
biodiversity will be lost if areas are not actively
managed is difficult to uphold. Why declare
worthless the spontaneous return of the forest
with the temporary clearings and maturation
phases that sometimes last a long time? These
areas with new assemblages of species deserve
a second look. Of course habitats change with
farmed land being abandoned but why is our
attention attracted purely by the disappearance
of emblematic species and “heritage” landsca-
pes?

It would however be illusory to consider
that the scrubland — one of the names given
to forests undergoing spontaneous expansion
— growing outside protected areas could be
considered as future natural reserves. Since the

1950s, it is estimated that spontaneous fores-
tation has covered two million hectares and no
evaluation of its ecological situation has ever
been made.

Humanity has built its traditional landsca-
pes out of the original forests, whose associated
processes and biodiversity have been changed
forever. Without being able to put the clock
back, expansion of new forest could create a
forest landscape of a different type, with spe-
cies that had become rare elsewhere. In the new
situation we will have to accept scrub, species
known as “invasive”, the silting up of artificial
lakes, the disappearance of peat bogs and we
will have to stop using certain parts of forests,
but this wild nature, spontaneous, unexpected,
exotic even, with its own intrinsic value will
be a new support for the understanding of our
world. m

All “ecological” gardeners must have a pond.
Taming of nature that, for some,
indicates its “end”.

©Stéphane Durand



DEBATE

HE MANAGERS of protected areas, and parti-
cularly of natural reserves, continue prac-
ticing ecological gardening and should
justify this by the elite character of the habitat in
their reserves. This type of “gardening” could even
lead to making nature like a sanctuary. It is howe-
ver Utopic to preach that maximum naturalness

Management at the service of nature

By FREDERIC BIORET

would follow the principle of precaution whose
aim is to preserve — or at least favour — threatened
species, communities or habitats. In certain cases,
gardening of nature is the only solution to keep
a unique habitat or a population alive within a
functional and dynamic whole. This is the case
for instance of the Glenan narcissus, endemic to

should systematically be sought  AMaximum naturalness ~— the Glenan Islands off the coast
in all natural spaces and at all . . of Brittany. Over-harvesting of
costs. This ideal is often too far is Ut opic. the flowers, the large numbers

from the realities encountered in the field and can
in fact oppose the preservation of a certain level
of biodiversity.

The dogmatic approach of maximum natural-
ness is in fact based on scales of space and time
that are remote from the current situation. The
large spaces colonised by prairies or by nutrient-
poor grassland, maintained by semi-intensive
traditional agriculture are today fragmented, des-
troyed or replaced by intensive agriculture. The
managers of these relict areas have a great respon-
sibility for the conservation management of the
species and the habitats that are there and can
no-longer count on harsh climate or the action of
large herbivores on closed habitats to favour the
herbaceous community. The very great majority of
current biodiversity is in fact located in secondary
habitats most often generated by human activity.

(GARDENING ENDANGERED NATURE

In certain natural areas, immediately stopping
all active management interventions would lead
to the loss of the characteristic plant community
and landscape diversity. This is especially true for
open herbaceous habitats, resulting from centu-
ries of traditional agricultural practice and fos-
tering a specific biodiversity. No longer keeping
flocks of sheep on the Causses Cevenols (limes-
tone plateau) and the Plaine de la Crau (alluvial
pebbles) would most probably cause the decline,
if not the disappearance of the particular commu-
nities of animals and plants dependent on these
steppe-like habitats. Their conservation, which
must involve management by active intervention,

-References to define -

DEBATE: Active management or letting things happen?

of visitors in the 70s, then the growth of shrubs
in the mid 80s pushed the species to the edge of
extinction. Without an interventionist approach,
the Glenan narcissus would, in all likelihood,
have disappeared from the flora of France. The
probability that it had of reappearing on a site
of hardly more than a hectare would have been
extremely low.

Criticising the creation of ponds that had never
existed in a natural environment is easy but what
should be done about the ponds that are the mark
of ancient human activities and which express a
unique biodiversity. The natural reserve of Pinail
in the Vienne département in France results from
the long finished quarrying for millstones. Its own
particular richness is in strong contrast with the
original environment, currently destroyed and
under fields of maize.

Practicing management through active inter-
vention can be useful for teaching purposes. It
allows public awareness actions to be carried
out, stressing the interactions between man and
nature. By looking back to former agricultural
practices, the public becomes aware of its action
on the environment. People discover that there
is a whole range of biodiversity associated with
certain landscapes known to have been fashioned
by man — hedged fields for instance. These prac-
tices, encouraging local participations, can tip the
balance towards getting people to accept protec-
ted areas or natural sites undergoing ecological
restoration. Management strategies both invol-
ving intervention and those that are intervention-
free should be considered as complementary. In




any case, intervention is rarely applied to a whole
protected area. The same complex of habitats can
be submitted to intervention in one area, leaving
others free to evolve. Today, the management of
the environment requires choices to be made:
remaining at the service of sensitive natural areas
or letting nature have the freedom to do as it
will. m

Marshes and canals:
man-made nature

Wetlands have been disappearing for many deca-
des but the global demand by hunters for a ready sup-
ply of waterfowl is constantly increasing. In France,
and particularly in the Camargue Biosphere reserve
located in the Delta of the Rhone river, the leasing of
hunting rights has become an economic resource that
can outdo other traditional activities such as agriculture
or stock breeding. To satisfy the demand, numerous
areas of land are being transformed, in particular,
cerfain sensitive habitats such as the temporary Medi-
ferranean salt marshes. Natural wild areas are being
steadily changed info areas devoted to hunting, and
have lost their naturalness.

located in Camargue Island, between the two bran-
ches of the Rhone and north of Vaccarés lagoon, the
Grand Mar swamps are a vast lowying area of fresh
and brackish water covering 2500 hectares. This wet-
land, surrounded by rice paddies, has a high potential
for hunting and, over recent decades, has been gea-
red fo increasing the numbers of waterfowl, especially
ducks. Aerial photos show how ifs surface area has
shrunk by about 10% since 1962. Also, the reed beds
that used to cover 50% of the area now only cover
about 25%. The salicornia steppes have had their area
reduced by 40%, giving way fo open shallow water
with waterweed, and rushes. These open areas now
cover over half the wetland.

Paralleling this change in land cover is a change
in the infrastructures. The fotal length of linear features:
dykes, canals and fracks for vehicles, has increased
from 313 km in 1962 to over 500 km today. There
is four fimes the length of dyke, 66% more tracks, and
35% more canals. The density per hecfare of construc-
tions has almost doubled during these last 45 years.

The hunting activity in this wetland, mainly done on
private estates, generates an important income alongsi-
de stockbreeding and reed harvesting. The construction
that has been done has improved the control of water
levels and facilitated access throughout the swamps.
However, the initial wefland has become fragmented
and the water is becoming less salty owing to massive
infakes of fresh water. Moreover, it will not be possi-
ble to conserve the area in its present state without

Further reading

e Durorr, T., Trivery, E. 2004. Histoire des utilisations

passées et biodiversité: un suivi primordial pour la gestion

conservatoire des espaces naturels. In: Les suivis scien-
tifiques pour la gestion des espaces naturels, 9° Forum des
gestionnaires, pp. 29-36.

¢ LEVEQUE, C., Mounorou, J.-C. 2001. Biodiversité. Dynami-

que biologique et conservation. Dunod, Paris.

extensive water management. The level of water in the
swamps is regularly maintained by pumping with fixed
and mobile unifs so the natural cycles of flooding have
been replaced by stabilisation of the habitat through
semipermanent flooding. This management approach
increases the food available for waterfowl and thus the
potential hunting bag. So, the biodiversity dynamics of
the area has been deeply modified with the Mediterra-
nean flora being largely replaced by a more continen-
fal type. Making the wetlands artificial is not a recent
frend; early work was carried out in the Middle Ages

=

by religious orders, with the aim of improving water
control in the delta. In recent decades, the swamps of
the Grand Mar have become a different environmental
object, with the presence of man being felt more than
ever before. It is frue that in spite of high pressure from
agriculture, the wetland has been preserved. However,
the diversity of its habitats, its biological diversity and
the abundance of its birds are today the result of costly
hydraulic works and maintenance in general. Is society
willing to pay this price? Or does society wish to pre-
serve the Mediterranean character of the Camargue
wetlands? These questions surrounding the quality of
the wetlands of the Camargue are not recent and stress
the risk of a decline in its biological richness and its
landscape value, which makes it more difficult to pre-
serve its identity and the myth of the “Wild Camargue”.
So, to maintain both cultural and biological diversity,
would it not be better to integrate the principles of wil
demess and naturality in the future management deci-
sions? Managers, hunters, scientists and profecfors of
nature will have fo agree. RAPHAEL MATHEVET

©Raphagl Mathevet



The participative approach

or so long ago, to conserve nature

intact, human populations were exclu-

ded from the territories scheduled to
become places for the preservation of biodiver-
sity. In Africa the term in usage at the time was
to “clear out” the locals. This epoch is over and
the Seville strategy, adopted by the MAB network
in 1992, when referring to biosphere reserves
speaks of the reconciliation of economic deve-
lopment, social development and the conserva-
tion of biodiversity, by means
of alliances between the local
populations and natural envi-
ronments. The strategy talks
of a “pact” between the local people and society
as a whole and proposes to “Survey the interests
of the various stakeholders and fully involve
them in planning and decision-making regarding
the management and use of the reserve”. In the
field, many reserve managers try to make these
words concrete acts, leading to a very clear and
pragmatic conservation approach: How can such
immense spaces used in a multitude of ways,
known by the local people better than anyone,
be controlled without associating the locals to
the project?

THE POPULATION AS AN ALLY

Management regulations that are not respec-
ted, however strict and relevant they may be,
are less efficient than rules and means of control
established in agreement with the local popula-
tion, adopted by those who participated in esta-
blishing them, who know them and who recogni-
se that they are legitimate. In addition, they note
that excluding the population and forbidding the
use of the land by man in certain limited areas
can adversely affect biodiversity. In this light it is
no longer a question of considering the human
population as an enemy of conservation but as
an ally, not to be excluded from monofunctional
spaces destined for conservation but included
in the concerted management of multifunctio-
nal spaces. The population must be involved in
constructing the various compromises between

-Socieiies that become involved and committed

Different levels
of public participation.

By JEan-Eupes BEURET

conservation and sustainable development. This
involves setting up a participative approach
based on dialogue. How is such dialogue insti-
gated in biosphere reserves, with such diverse
economic, political and cultural contexts? We
have attempted to reply to this question by stu-
dying the mechanisms of dialogue and the par-
ticipative approaches set up in twelve biosphere
reserves in Benin, Brazil, Cambodia, Canada,
Korea, France, Guatemala, India, Uruguay and
Vietnam. The term “partici-
pative approach” covers very
different levels of participa-
tion on the part of the public.
First, we observed the mechanisms of participa-
tion through contribution. This approach is not
without its strong points: although the public is
not invited to give its opinion or to construct a
proposition, it is asked to make a contribution
to conservation, with benefits in return. There
are two points of access. Through conservation,
firstly, where the participants are paid for their
work and authorised to carry out certain extrac-
tion activities. This is the case of the “protector
families” in Vietnam, living in the heart of the
Can Gio mangrove, who ensure permanent sur-
veillance. Then, there is participation through an
economic activity where the population holds a
concession where they carry out their economic
activities within a clearly defined framework,
still contributing to conservation. This is the
case of the cooperatives in Guatemala that have
been accorded forestry concessions: they must
balance the removal of forest products with the
rate of self-replacement of the forest. If left unoc-
cupied, the land would risk being occupied and
exploited illegally, becoming difficult to control.
These approaches can be efficient both in terms
of conservation and development.

Public participation is most often based on
consultation. Difficult problems can then be
considered, but its irregularity prevents partici-
pants from becoming really involved. We obser-
ved three levels of consultation: informative con-
sultations, where the exchange of information is




the central function, consultations through con-
tribution that serve to collect opinions and pro-
positions, and finally interactive consultations
which stimulate interaction both between par-
ticipants and also between the participants and
the consultants.

CONSULTING AND CONCERTING

The term consultation actually covers some
very different realities, the underlying parame-
ters determining the actual quality of the con-
sultation. These parameters include the clarity
of the intentions, or of the questions raised, the
extent to which the ideas expressed are actually
taken into account, the timing of the consulta-
tion sessions — prior to or following technical
work, and finally the inclusion of the consulta-
tion within a whole process followed through by
the same people.

Although the primary aim of consultation is
to collect opinions and propositions, the dialo-
gue between the participants creates a collective
picture of visions, aims and common projects

in order to act or to decide together. Processes
of this type have been observed either while a
Biosphere reserve is being set up — what it will be
and what it will do, or to inform the powers that
be of a question dividing those involved.

The process involves taking the time, which
can be before the reserve is recognised to exist:
in Kho Kong in Cambodia the idea was to create
a Biosphere reserve following a process of parti-
cipative research and dialogue to draw up rules
for the management of natural resources. The
process has now been going on for several years.
In fact it can be considered that the reserve alrea-
dy exists. The process has enabled private and
public participants to consider the initiative their
own. It will not be a UNESCO or a state reserve
but their reserve and their project. The same is
true at Manicouagan, in Quebec where a small
team is consulting with the mining, forestry and
hydroelectric industries working the resources
of the area. If these industries had not been con-
sulted, the reserve would carry very little weight
in the management of the sector. The reserve will

The aim of the discussions is the collective construction of common projects in order to act and to decide together.

(A discussion in the Nanda Devi of India.)
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be born from these dialogues. In both cases cer-
tain actors use their know-how, their savoir-faire
and their specific skills to enable dialogue and
to serve as translators between people moving
in very different worlds. What is going to be the
subject of the dialogue? The people involved in
Biosphere reserves find themselves having to
deal with two types of controversies. The first are
specific, opposing people with divergent inte-
rests: some may wish to use grassland as pasture
although it is home to an endangered species
that others wish to preserve; a swamp can pro-
vide watering for crops, but this could disrupt
the balance of the wetland, etc. The goal of dia-
logue is to construct an agreement as a solution
to a particular problem. Controversy can also be
more general, focussing on the model of deve-
lopment chosen for the territory in question. In
Banados del Este, in Uruguay, there is a move-
ment to develop the territory along the lines
of mass tourism, and construction was started
on a bridge over a lagoon to improve access for
tourists. But, there is a contrasting movement
promoting a model of development that can be
qualified as sustainable, more in harmony with
nature. In the end, the bridge remained only half
built. The Biosphere reserve must open dialogue
to present the model of development which it
intends to promote then motivate the translation
of this idea into the acts of each of the parties
involved: collective actions and publications.

THE ART OF DIALOGUE

This type of general controversy does raise
the problem of the very existence of the reserve.
Promoting a model of sustainable development
is at the beginning an idea which can only take
shape as a people’s initiative if the people them-
selves adopt the idea, whether they are private
individuals or representatives of the institutions
at work in the area. It is only in this way that
the Biosphere reserve can become a reality. This
assumes real participation of the local popula-
tion and effective dialogue. In reality, for a reser-
ve to exist, it must become legitimate and does
so via several types of process: constructing rules
and regulations that apply to everybody, looking
for recognition by a higher authority, performing

-Sociel'ies that become involved and committed

Resolving conflict

The conciliation of development and biodiversity
conservation is not a foregone conclusion. When
those involved have not been associated to the crea-
fion of the reserve, they can start a conflict by anti-
cipation. They fear, often with good reason, that the
reserve management will carry out an act that they
will be against. This type of conflict can be open.
However, if no space for expression is found, other
conflicts can remain latent hindering any future efforts
for conciliation.

To handle a conflict efficiently, good analysis of
the situation is a prerequisite. The main studies car-
ried out in Biosphere reserves are most offen limited
fo the analysis of conflicts in pofential inferests. They
pay litle attention to the mobilisation and the actual
inferactions between stakeholders. By dehumanising
them, the studies give them "neither name nor fore-
name”’, although doing so would bring the social
conflict dynamics into the debate.

Then, rather than immediately attfempting to get
the stakeholders together in a discussion, a pre-agree-
ment should be sought with all parties independently
fo open the door towards constructive cooperation.
This can be done by determining the way in which
the parties are represented, the rules of dialogue and
even establishing beforehand concessions concer-
ning what is acceptable or imaginable for those in
conflict. The pre-agreement marks the transition from
a period of confronfation to one of cooperation in
seeking solufions.

At the heart of the conflict, making the participants
feel they belong to a group involved in discussion or
fo the reserve is one of the key factors for the cons-
fruction of a compromise. Making local stakeholders
genuine parficipants in running the reserve is already
accumulating a cerfain amount of credit for the reso-
lution of any conflict that could arise. J.-E.B.

local actions to show that having a reserve is an
advantage and that the models of development
proposed by the reserve are in fact valid, commu-
nicating to convince the various parties involved
of the importance of each of their actions, com-
municating to make a place for the reserve in the
institutional hierarchy, and finally enabling the
dialogue that will lead to the establishment of
the institutional structures required to ensure the
success of the project. Dialogue with locals, from
the simple citizen to the local administrations
has a crucial role to play. For successful dialogue,
the simplest solution is to set up dialogue cen-
tres close to the premises of the reserve manage-




ment authorities. Some reserves have made an
effort to sow the seeds of dialogue throughout
society rather than in structures dependent upon
the reserve. It is those people upon whom skills
are conferred and who are supported in their ini-
tiatives, who will be the proactive advocates of
sustainable development and who will stimulate
dialogue. The Biosphere Reserve of Sao Paolo
green belt offers an interesting example with
eco-training centres set up in partnership with
organisations scattered through the territory. The
reserve trains students for two years, attempts
to stimulate the eco-job market and continues
to assist graduates in the ventures they under-
take. The Lac Saint Pierre Biosphere Reserve in
Canada reports multiple experiences between
people involved in specific projects and comes
to the conclusion that: “Dialogue Works!” Then,
things snowball, leading to a general atmosphere
of confidence where each of the parties involved
is ready to seize opportunities. The initiatives
and the creativity for sustainable development
are stimulated by broad-scale information, the
organisation of exchanges of experiences and
making references available that the citizens can
discuss. An example of this could be a trademark

The four dimensions
of governance

"Governance” amounts to bringing together people
from the public and private sectors. It involves lower
ing the barriers, not only between the sectors but also,
in the public sector, between the various people with
powers in different fields. It assumes the existence of
four types of dialogue area. The first type of area invol-
ves the participation of the local people in discussions.
The second requires dialogue between local people.
This is local territorial coordination. The reserve authori-
fies can prefer to withdraw from active parficipation in
order to stimulate direct dialogue between stakeholders
wishing fo resolve conflict and to decide on ways of
running the territory, spaces, and specific resources in
a concerted manner. The third area concerns dialogue
between institutions. This plays a particularly important
role, as reserves must fit info a ferritory already run
by various other instfitutions. The authorities running the
reserve can sometimes find themselves in a situation of
"doubly indirect management”: having no prerogati-
ves ifself, it must influence other public administrations,
which must then in tum influence the end users.

created for all products made in the reserve, as
is the case in Rhon in Germany. It can be mixed
technology models, optimised from both an eco-
nomic and a biodiversity conservation point of
view which the people involved can opt to use
but which, in any case, they will have to adapt
and discuss. The primary idea is therefore to
create “an atmosphere of dialogue”. Participation
is not centred on the management structure
aspect of the reserve but disseminated.

THE CHOICE OF PARTICIPATING STRUCTURES
Reserves wishing to establish “an atmosphere
of dialogue” create structures where the public
may participate in their running. The actual
structures differ from reserve to reserve and the
differences can be far-reaching. The participants
are either groups with a vested interest — stake-
holders — and it is then resource use and “invol-
vement” that opens access to participation — or
a territorial community involved in the way the
territory’s resources are managed. This distinc-
tion is important and deserves serious thought.
In addition, either just the representatives or all
the members of a collective body can be invited.
The latter puts the accent on general mobilisa-

Finally, the reserve management authorities must
dialogue with their own hierarchy. This will gain ack-
nowledgement and support from above. It is someti-
mes a prerequisite before being able fo open dialogue
between the local people and the reserve manage-
ment. The local stakeholders are recognised as being
rightful partners who can express their point of view,
even if it is fo confest a public acfion. The act is suffi-
ciently meaningful fo require approval from the hierar-
chy governing the reserve management. J.-E.B.

r_ The managem“

is an important issue
in the Biosphere reserve of
Tonle Sap in Cambodia.

©Jean-Eudes Beuret




tion, which again, deserves thought. Note that
some structures are set up to stimulate initia-
tive, some as an interface under the control of
the parent body and some are simple “conveyor
belts” for passing on prefabricated messages. The
choice of the structure to set up must be based
on precise elements for decisional aid. Finally
the creation of a structure is one thing, setting
it in motion is another. In some cases, dialogue
sparks off on its own and social dynamics spring
to life spontaneously simply through encoura-
gement by an institutional rearrangement that
has proved to be very powerful. For example,
the Biosphere Reserve of Nanda Devi, in India
created village committees for ecodevelopment.
It obtained the right for certain villages on the
busy pilgrimage route to manage the taxes levied
on the pilgrims, on the
condition that the funds
be used for the restoration
and upkeep of the site. The
committees removed tons of rubbish and set up
a system to sort waste, leading to the creation
of jobs. The local dynamics that became esta-
blished led to the site being run and promoted
with objectives of conservation and job creation.
This experience illustrates how, when the local
population is given prerogatives and real and
sustainable means of acting, dialogue and col-
lective action emerge easily. But, what is the best
way to obtain fruitful exchanges from the dia-
logue system? During meetings, participants are
invited to get together and share their ideas in a
given place and for a limited time (a few hours).
The meetings where we were observers revealed
the importance of limiting the number of par-
ticipants and encouraging everyone to express
themselves. But, participants should also pro-
vide accessible information and have objectives
clear to everyone. A further question is how to
make the dialogue attractive, effective and crea-
tive? Reserves can foster friendly relationships.
In Canada, the South Nova Reserve replaced the
standard meetings with “kitchen table groups”,
taking place in people’s homes. Participants learn
about the other’s language and references in a
friendly atmosphere, which stimulates curiosi-
ty and the desire to create something together.

-Socieiies that become involved and committed

Excessive use of meetings
reduces dialogue fime.

Reserves make use of a range of supports and
tools for collecting local knowledge and visua-
lising information to make it them sharable and
discussable.

Excessive use of meetings poses the problem
of dialogue time. It is clearly observed that the
shorter the dialogue time, the greater the neces-
sity of reaching results fast, which affects the
results’ quality: people tend to seek an honou-
rable way out rather than seeking efficient and
sustainable solutions. We have been present at
conciliation meetings where participants have
agree upon measures that everyone knew would
not work. Real dialogue must be part of a whole
system of mutual consultation.

Setting up a structure for dialogue is not as
easy as it may seem and choices made at this
level prove determinant.
For instance, which of
the stakeholders and local
communities should parti-
cipate? Who will be their representatives? Will
the organisation involve consultation or dialo-
gue? Dialogue and mutual concerting are very
often considered as natural abilities. We are
taught how to grow medicinal plants or how to
perform an ecological inventory but we are not
taught how to dialogue, it seems too obvious.
In addition, meeting has become the ubiquitous
means of exchange although mobilisation of spe-
cific tools is necessary, as is the relevance of the
dialogue. That the parties involved will dialogue
effectively is not a foregone conclusion. “The
science of dialogue” deserves to be considered
among the sciences of conservation. The skills of
some should benefit the others via capitalisation
and the exchange of experiences. B

Further reading

* Beurer, J-E. 2006. La conduite de la concertation pour la
gestion de environnement et le partage des ressources. C'Harmat-
tan, Paris.

* Beurert, J-E. 2006. Environnement et développement mis

en dialogue dans les réserves de biosphere: rapport technique.
UNESCO-MAB.

* CaLLON, M., LaTOUR, B. 1991. La science telle qu’elle se fait.
La Découverte, Paris.

* UNESCO-MAB. 2006. Biodiversity and stakeholders,
concertation itineraries. Biosphere Reserves, Technical Notes,
1. UNESCO-MAB.




Companion Modelling:
understanding the consequences of one’s actions

HE COMPLEXITY of sustainable develop-

ment, addressed during the establish-

ment or revision of a Biosphere reserve,
makes it necessary to integrate a decision-
making process able to adapt to new situa-
tions, but also which can be replicated, as
required. Companion modelling is one of
several approaches to facilitate collective deci-
sion-making processes. Dynamic and interac-
tive, it goes farther than conventional partici-
patory approaches, and recent mediation aid
methods, by proposing the use of dynamic and
interactive models as supports of exchange
and mediation. The credo of this approach is
the organization and management of the inte-
ractions between the ecological dynamics and
social dynamics of a region. And to do this, it
offers tools and approaches — often using com-
puter models — which help to explain points
of view and the subjective criteria, that are the
implicit or even unconscious references for the
various stakeholders. The idea is to make the
probable future changes to the territory visi-
ble to those concerned. These changes result
from a combination of ecological processes
— regeneration, growth, population dynamics,
and so on — and social issues — uses, economic
benefit, history and so forth.

1 st step: SETTING UP THE WORK GROUP AND
ESTABLISHING THE QUESTIONS TO BE DEALT WITH

The first step is to build up a group of
researchers and stakeholders able to work
together to identify and put into words the
major planning and management concerns of
the Biosphere reserve (BR). The work group
will participate in creating an image of the
Biosphere reserve by successively identifying
the stakeholders and the management sys-
tems that govern them, the main resources of
the territory, and major ecological and social
dynamics at stake. Four questions will guide
the work group - which will later become the
structure of an agent-based model.

By MicHEL ETIENNE

Viewpoints

To monitor the impact of each of the partici-
pants on the dynamics of the resources and social
groups, a list of viewpoints is developed based
on indicafors reporfed as being relevant by each
of the players participating in the preparation of a
conceptual model. These views reflect what eve-
ryone is accustomed to seeing or wanfs fo see in
the territory they manage, administer or in which
they carry out a regular activity. They allow the
visualisation of landscape dynamics, action dyno-
mics or production dynamics, in the form of anima-

ted maps or graphs.
M.E.

1. Which are the stakeholders who seem to be
able to or need to play a decisive role in the
management of the Biosphere reserve?

2. What are the main resources of the Biosphere
reserve territory and what information is essen-
tial to ensure their sustainable use?

3. What are the main dynamics involved?

4. How does each stakeholder use the resour-
ces and how do they modify the dynamics?

2nd step: PUTTING THE QUESTIONS
IN AN UNDERSTANDABLE FORM
The answers to the four questions above are
formalized in the shape of easy-to-understand
diagrams and structured to be easily translata-
ble into computer language. Each diagram is
developed with the participation of all the sta-
keholders present, each one in turn.

1. The diagram of stakeholders and
management units

This diagram consists of two lists of all the
stakeholders in the area. One with those who-
se practices have a direct effect on the dyna-
mics of the main resources of the territory, and
one with indirect actors whose actions aim
to encourage those of list one to change their
practices.
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Each direct stakeholder is attributed one
or more management entities, which can be
either spatially defined, such as a forest plot or
grazing area, or not tied to a specific area, such
as a herd. Exogenous variables such as clima-
tic hazard are also indicated. Finally arrows
are used to represent the major interactions
between the various stakeholders considered.
2. The resource diagram

The resource diagram states the main types
of resources used. They are generally divided
into five main categories: buildings, water,
stone, plants and animals.

3. Dynamic process diagrams

The processes identified by the participants
cover the ecological, economic and social
aspects. In the first instance, the group can
develop diagrams of population dynamics or
diagrams of transition. The latter explains the
successive states that the vegetation can take
and clearly indicates the natural and human
factors that cause the transition from one state

-Socieiies that become involved and committed

How far to go?

A prerequisite to implementing the companion
modelling approach is the initial willingness for
exchange befween researchers and managers.
So a facilitator must be present all along the
process, and must act as a group leader having
already practiced the approach and capable of
mobilizing a small group around a common issue
for about & months. If the goal is simply o share
knowledge on the way a socioecological system
operates, the process may stop at the construction
of the conceptual model. If the aim is fo continue
until the validation of the shared ideas, or even to
fest management scenarios, the process must go on
through to computerisation, requiring the support of
a specialist. A member of the Biosphere reserve
staff can be trained in handling the agentbased
platform used to develop the model. Finally, if the
process is pushed to its limit with a defermination
fo use the model as a means of communication or
negotfiation with users, the work must be more far-
reaching, bringing in sfaff who are specidlisfs in
communication, education and negotiation. M.E.

Although concerting/enables

the collective conStruction

of continon projects,

Companion Modelling is clearly
more dynamic and,interactive.




to another and the duration necessary for this
transition to take place. The social dynamics
can be represented by network diagrams and
economic dynamics by flow charts.
4. The interaction diagram

The interaction diagram provides an over-
view of the previous diagrams focusing on the
relationship between users and resources. The
arrows symbolize the interaction between sta-
keholders and resources, or between different
stakeholders in relation to the resources. They
are attributed verbs to specify the type of action
that generates the interaction and indicators to
reflect the information used by the stakehol-
ders to make decisions. This phase is often the
richest and most interesting in the whole pro-
cess of co-construction, but to gain maximum
benefit, it is essential not to discard the his-
tory of the construction of the four diagrams to
explain why and how this or that stakeholder,
or such and such a resource or interaction was
retained, eliminated or modified.

3rd step: THE GAME

Once the ecological process, the territory
and the key management entities are adequa-
tely represented and implemented in the com-
puter model, it must be checked that the stake-
holders consider that the behaviour simulated
in the model is actually plausible.

Agent-based models s

Agentbased models are a particularly power- 4
ful tool to represent complex systems. They can

account for the various components of the envi- g

ronment, the relafions between social groups and

inferactions between stakeholders’ practices and g
the major ecological dynamics. The environmentis g,
viewed as a collection of objects, which, depen-
ding on the way in which the stakeholders per- g,

ceive them, will be the subject of decisions and &
exchanges. The different ways in which the envi- ¢

ronment is viewed gives rise fo opinions on the

system. These opinions are expressed by means

of a range of indicators considered relevant by the R
stakeholders in the development of the Biosphere  p.
reserve project. M.E. th

To do so, those involved participate in a
role-playing game that reproduces the context
of the territory being developed. The aim of
the game is to make the agent-based model
easily accessible to any stakeholder, to make
any representation of the processes involved in
the development rapid, while giving free rein
to the inventiveness of the players to come
up with a strategy of action or negotiation.
To make the players aware of the current and
future natural dynamics, they are bound by the
rules of vegetation dynamics that are simple
yet sufficiently accurate to take proper account
of the impact of management decisions. They
also have to organise their activities in space
and spend part of the game time in discussions
and exchanges both between similar roles and
between antagonists (multiple negotiation).
Finally the players are projected into the future.
The model simulates the landscape dynamics
resulting from the actions taken individually
or collectively by the players. B

Further reading

¢ Collectif ComMod. 2006. Modélisation d’accompagne-
ment. In: Modélisation et simulation multi-agents : applica-
tions aux sciences de 'homme et de la société, pp. 217-228.
Hermes Science Publishing, London.

* ETiENNE, M., LE Pace, C. 2002. Modéliser les dynamiques
paysageres pour accompagner un projet d’aménagement du
territoire: le cas du Causse Méjan. Colloque Gérer les pay-
sages de montagne pour un développement concerté et
durable. SupAgro, Florac, France.

* ETiEnnE, M. 2006. Companion modelling: a tool for
dialogue and concertation in biosphere reserves. Biodi-
versity and stakeholders, concertaton itineraries, Biosphere
Reserves, Technical Notes, 1: 44-52. UNESCO-MAB.

o ETIENNE, M., Bioret, E, Brua, E., Courser, E, Fapy, B.,
Kersriou, C., Resout, D. 2007. Modéliser la dynamique

de la biodiversité dans les réserves de biosphere francaises :
regards croisés entre chercheurs et gestionnaires. Actes Collo-
que Biodiversité, SupAgro, Florac, France.

 ETIENNE, M. et al. 2005. La modélisation comme outil
d’accompagnement. Natures Sciences et Sociétés, 13(2):
165-168.

o Levrel, H., ETienng, M., Kereiriou, C., Le Pacg, C.,
Rouan, M. 2007. Co-modeling process, negociations and
power relationships: some outputs from a MAB project in
the island of Ouessant. Society and Natural Resources, in
press.

* www.commod.org


http://www.commod.org
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Monitoring biodiversity

IODIVERSITY monitoring is always launched

to answer some question. That is why it

is important to devote sufficient time for
reflection to define those objectives as precisely
as possible. Once the choices are made, the
most relevant and most accessible information
is collected to assess the situation.

SETTING GOALS

Determining the conservation status of
a population, i.e. its viability in the medium
term, and assessing the impact of management
on biodiversity are the main issues that the
managers of a territory may face. However, the
questions should be clearly defined in order to
establish their limits. Is the question to know,
for instance, whether a population is viable
without a management policy? If the chosen
policy is sufficient to maintain the viability
of the population? (The viability may indeed
depend on factors external to the sites mana-
ged). Moreover, should the monitoring help to

-Evuluuiion: a dynamic approach

By RomAIN JuLLARD

understand why a species has a poor conserva-
tion status?

[SOLATED OR NETWORK MONITORING?

To assess the impact of management on bio-
diversity, the least that can be done is to per-
form censuses before and after implementation
of a management policy. But, censuses cannot
distinguish changes due to local management
from changes due to the global situation, affec-
ting biodiversity systematically. Moreover,
the use of control areas, not subjected to any
management policy, to allow comparison with
managed areas is usually difficult due to lack of
time, space or adequate facilities. An alternati-
ve solution is to bring together the monitoring
results obtained on several sites, the basis of
a national observatory for biodiversity. Within
this framework, monitoring of sites of particu-
lar interest can be compared with that carried
out on sites representative of the entire national
territory constituting the reference network.

Monitoring several species
(here a Tawny Owl chick)
allows a comparison

of their fate depending on
their different ecologies.
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Such a network is necessary for generali-
zation of the results and comparison between
sites. Its existence depends on a coordinating
structure, which can also analyse the data col-
lected by the network, for instance, producing
indicators. In this context, the involvement of
a team of scientists is desirable, or even neces-
sary.

The reference network does not preclude
the presence of other networks for which the
site of the location is not random: protected
areas, sites of long-term observation, and so
on. On the contrary, these networks provide
each other mutual support.

THE CHOICE OF SPECIES

It can be tempting to restrict monitoring
only to species emblematic for conservation
or species well known to the public about
which it is easy to communicate. These spe-
cies, however, are generally few and not parti-
cularly representative of the complex networks
of interactions that characterize biodiversity.
One option to consider — material and human

Forest insects can be useful indicators for the ecosystem. They are
captured, identified and counted following a strict protocol.
(Vosges du Nord, France)

the 11&ggl-ndpﬁnouse COTTi
the deiection effort
must r:ju'iin -9
constant in time

and between study;sites.

resources permitting — is the monitoring of
common species, which provides complemen-
tary information (see also box on p.82). As
these species are most often abundant, reliable
data on their numbers and their demographic
characteristics are quick to acquire. On the
other hand, following up several species can
give a comparison of their future according to
their ecology. Finally, there are a number of
survey programmes of national importance on
common species into which local studies may
be inserted.

The choices of which groups of species are
to be monitored are primarily made following
feasibility criteria; yet, it can be recommended
to choose groups from different trophic levels
— such as plants, butterflies and birds — which
will give a more complete picture.

SELECTION OF VARIABLES

The status of a population can be charac-
terized by variations in its distribution, its
abundance or its demography. The monito-
ring of distribution, which is based on the pre-
sence or absence of species, is only of limited
interest; in fact it only detects the final stage
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of failed conservation — the disappearance of
the population. Abundance monitoring could
appear to be the best tool but it raises the issue
of detectability. When only a portion of the
individuals actually present is detected, what
is the relationship between
the variations in the obser-
ved abundance index and
real changes in abundan-
ce? The main concern is to
ensure that detectability remains constant over
the years and across all the sites monitored.

In theory, it is the analysis of changes in
demographic parameters which is used to eva-
luate the viability of a population over time.
However, it is generally impossible in practical
terms because it would require the follow up of
reproduction, survival of breeding adults and
dispersal. Nevertheless, monitoring certain
demographic indices, such as the body condi-
tion and reproductive success, can give highly
relevant information to diagnose the causes
of any variation. If a reduction in a species is
correlated with a low rate of reproduction, for
example, it is most likely that the causes of its
decline are linked to environmental conditions
associated with the breeding period.

Note that it is also possible to monitor
ecological processes, such as pollination, the
degradation of dead wood, different material
flows, and so on, to provide direct information
on the state of biological diversity in ecosystem
function.

THE PROTOCOL AND THE SAMPLING DESIGN

Any field operation required for the monito-
ring of selected variables must be accompanied
by a preliminary description of the various
actions and of the equipment used: this is the
protocol. The distribution in time and space
for these operations is the sampling design. For
a given study, the protocol and the sampling
design are established according to the goals.
It is exceptional that a protocol and a sampling
design are transferable from one study to ano-
ther. In addition, they must be established in
terms of the human and financial resources
available.

-Evnluul'ion: a dynamic approach

The temptation is great
fo limit studies
fo heritage species.

Naturalist data usually reports the species
observed, its location, the date of observation
and the observer. But in the context of a survey,
the way in which the data were collected is fun-
damental. The more is known about the way in
which the data has been
collected, the higher the
quality of the monitoring
programme. A protocol
must be repeatable by
others and must be very detailed concerning
the observation effort made.

Finally, the sampling design enables genera-
lisation and extrapolation of the measurements
obtained. For example, 10 measurement points
in a forest must give a picture of the state of
what would be measured in the whole of the
forest. The sampling design also enables the
reduction of any estimation error by optimal-
ly distributing the points where the measure-
ments are to be made in the field. ®

Putting up nesting boxes and ringing birds can be necessary to enable
certain species to be followed.

©PNR Corse




When ordinary citizens
help researchers

With 15 600 people enrolled and over 80 000
sightings reported, the Garden Butterfly Observatory
— Observatoire des Papillons des Jardins (OPJ) sur-
passed all expectations from the first year of ifs exis-
tencel In 2006, the French association Noé Conser
vation (Noah Conservation) and the National Museum
of Natural History in Paris accepted a new challenge:
fo carry out a participative science operation, invol-
ving non-specialists, on a national scale and aiming
for scientific excellence. The strong
mobilisation showed that amateurs
today are keen to participate in
acquiring knowledge, and that they
have a real role to play. The public
is no longer a simple spectator but
becomes a stakeholder in science.

But, if the public is to be able to
support the scientists efficiently, the
protocols used must be suited fo that
purpose and a high level of inte-
ractivity between the participants
must be maintained. The aim of
the observatory was fo collate and
analyse sightings of common butter-
flies, on a national scale, in order
fo assess the quality of ordinary biodiversity and how it
changes with time — in relation to gardening practices
or climate change, for instance. However, the quality
of observations made by non-specialists obviously has
its limits. The first concern was therefore to design a
protocol suitable for all the participants in order to be
sure that the butterflies were counted and identified in
the same way, in spite of their heterogeneity. The pro-
tocol also had to be as atiractive as possible. Having
a large number of participants tends to “compensate”
for the dubious quality of the data reported.

Celting volunteers to accept a rigorous protocol,
for instance counting butterflies for just one 15-minute
period in a day, rapidly proved fo be impossible.
Such demands would have limited the number of par-
ficipants — and therefore the amount of data collected
— and still only have the appearance of being rigo-
rous. This does not erase the heferogeneity between
observers, does not correspond to what happens in
practice — apprentice observers want to count much
more often — and does not necessarily give more accu-
rate results — butterflies presenting rather unpredictable
behaviour over the day. This led to the idea of simply
counting butterflies each time the volunteer felt like ifl
The problem of double counting was then resolved by
only taking the maximum number of individuals seen
together during a given month.

Get out your

butterfly this is!

Many of the common butterflies that can be found
in gardens are identified easily. VWe could have left
the study af just that. However, some of the most fre-
quently encountered species — the whites (pieridae) for
instance — are not easy fo name accurately. Excluding
them would have frustrated the observers having iden-
tified a large number of butterflies “that didn’t count”.
We therefore chose to group cerfain species together:
whites, small blues and skippers, etc. next fo individual
species that are easily identifiable such as the Swal-
lowtail, the Peacock and the Red Admiral.

To our great satisfaction, the participants proved to
know their butterflies. The map of
the Black-veined white obtained by
the observatory coincided with its
known distribution at mid-mountain
altitudes — we had feared that it
would be confused with the ordina-
ry whites, for instance. Moreover,
we had the pleasant surprise to
find that the section “other observa-
tions” was very often filled in with
all sorts of species: over 5000
observations were reported, offen
with the Lafin names.

Al the data collected were
then processed by specialists. The
highly unlikely or too far from nor
mal were deliberately omitted. But the large numbers of
observations meant that the results remained robust.

Our future aims include following the variations in
the numbers of butterfly sightings in France and anco-
lysing the relationships between gardening practices
and the diversity of butterfly species. We thus ask our
volunteers to answer fen questions concerning the exact
characteristics of their garden and its surroundings.

Participative science, which can be defined as the
involvement of volunteers in scientific projects is one
way to overcome the difficulty in obtaining regular
information on the distribution and dynamics of animal
and plant populations. There are two main advantages
in such operations: i) the data collected are abundant
and cover the whole country, ii) the participants taste
for observation is encouraged, as well as their invol-
vement in conservation activities. Participative science
is therefore a formidable means of stimulating public
awareness.

Satisfying the expectations of the public does require
us to question our old habits, but this novel approach is
gaining momentum, and will make a great contribution
fo scientific knowledge in the protection of nature.

ROMAIN JuLLARD

Further reading:
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INCE THE adoption, in 1992, of the

Convention on Biological Diversity, bio-

diversity monitoring tools have become
a necessity. In 2010, each of the States that
signed the convention is being called upon to
demonstrate its progress in biodiversity con-
servation and in particular in reducing bio-
diversity erosion. Owing to their acceptance,
both scientific and political, but also to their
remoteness from the notion of “measurement”
(see box below), biodiversity indicators have
rapidly emerged as being most appropriate
tools. Many organizations — national and inter-
national agencies, environmental groups, pro-
fessional groups, etc. —have rushed to develop
indicators.

A WIDE RANGE OF POSSIBILITIES

Interaction indicators, which enable links
to be established between ecological, social
and economic dynamics, have gained impor-
tance. Indeed, as emphasised by Action 21
(the international orientation document to
reveal sustainable development) “Methods for
assessing interactions between different sec-
toral environmental, demographic, social and
developmental parameters are not sufficiently
developed or applied”.

For a long time, the organizations responsi-
ble for the development of interaction indica-
tors focused on the design of indicators of “the
state of biodiversity” and of “human pressure”.
A simple pressure indicator, for example, is the
level of fragmentation of a habitat: its variation
may have an impact on a state indicator such
as species richness.

To indicators of pressure and state were
added response indicators, forming a fra-
mework often called the Pressure-State-
Response (PSR) model. The response indi-
cators reflect the human actions that can
compensate for the adverse effects of human-
induced stresses. Thus, the size of protected
areas is one of these indicators — it is frequent-
ly used in biodiversity conservation.

-Evnluul'ion: a dynamic approach

By HAROLD LEVREL

The PSR indicators have inspired most orga-
nizations responsible for the development of
interaction indicators, like the United Nations
Program on the Environment, the European
Environment Agency or the Commission for
Sustainable Development. Other categories
of interaction indicators allow an integrated
approach to the pressures that human acti-
vities impose on biodiversity. This is the case
of the ecological footprint, which assesses the
number of hectares of “natural spaces” consu-
med, considering the final consumption of an
individual, a city or a country.

In recent years, pressure indicators have
been supplemented by new categories of indi-
cators that emphasize the interdependence
between economic, environmental and social
dynamics. To address the issue of biodiver-
sity conservation, a growing number of prac-
titioners and scientists are in fact calling for
adaptive co-management policies to be set up
(see the article by E Bioret and R. Mathevet
on p.74). This form of management is based
on the idea that, in a context of great com-
plexity and uncertainty, it is necessary to
adopt a modest local approach, based on col-
laboration and learning. Under these circums-
tances, there is no longer question of trying

The indicator - a complicated word
for a simple definition

Emerging from accounting or statistical tables, the
indicator is often perceived as a highly technical tool
reserved for experts. Yet everyone uses them in their
daily activities to guide their choices and actions. The
time on the alarm clock indicates whether we must get
up, the clouds give information on the weather, traffic
lights regulate vehicle interactions in a complex road
network, and so on. Each signal enables choices to be
made and coordination to be achieved in a complex
environment. The indicator is a tool for the interpre-
tation of complex dynamics which it would be “too
costly” in human resources, technology, time, etc. to
measure directly. As an “information summary,” it can
cope with the grey areas that measurement abhors.




SOCIAL INTERACTIONS

Choosing interaction indicators

Some indicators stress the interdependence between economic, social and ecological dynamics.
Those of the Millennium Ecosystem Assessment fake account of the services that biodiversity offers
man — for instance the role of the bee in the pollination of crops.

ECOSYSTEM INTERACTIONS

to achieve a desirable “state” for biodiversity,
which is socially difficult to express, or con-
trol the “pressures”. The aim now is to reach
an understanding of the co-evolution of eco-
logical, social and economic systems to allow
the integrated management of the dynamics
involved.

Among these new interaction indica-
tors, those of the Millennium Ecosystem
Assessment (MEA) have been a great success.
One of their most interesting characteristics is
that they take into account the services, often
impossible to translate into cash terms, that
biodiversity provides humans. Grouped into
four categories, these services highlight the
interdependence between the state of bio-
logical diversity and the level of well-being.
Hence their educational value. The first cate-
gory includes regulation services. It includes
such functions as water purification or control
of invasive species through biodiversity. The

second covers provisioning services. It inclu-
des diverse food and building timber. Support
services correspond, in turn, to primary pro-
duction and the major biogeochemical cycles.
Finally, the cultural services refer to spiritual
values — e.g. the case of sacred forests — and
recreational activities like hunting, fishing and
bird watching. MEA indicators also allow a
better understanding of the interdependencies
between dynamics occurring on different sca-
les — in particular those occurring locally with
those spanning the entire globe.

The main advantage of these indicators is
to highlight the importance of the social choi-
ces to be discussed for all these services. For
instance, it can be noted that over the last fifty
years, the agricultural revolution has contri-
buted to the increase in provisioning services
and has satisfied the demands of the exploding
population. But this was at the expense of regu-
lation and cultural services. Today, the social
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demand in OECD countries has been rever-
sed. It claims more respect for these two latter
categories of services, requiring the reorienta-
tion of agricultural policies. MEA indicators
have led to questions
being raised as to the
social representations
of the services provi-
ded by biodiversity.
The concept of well-
being is, in fact, largely subjective and based
on particular symbolic systems. That is why
greater attention must be paid to individual
representations to take fuller account of the
way in which nature contributes to these levels
of well-being. The co-construction of the tools
for the evaluation of Society-Nature interac-
tions — could be an interesting approach (see
article by M. Etienne on p.98). Inviting local
stakeholders and scientists to think together
about social-ecological interactions, provi-
des the opportunity to open up both scienti-
fic knowledge and layman’s knowledge while

The cultural services rendered by biodiversity involve their spiritual and recreational value. And yet, the notion of well-being is highly subjective.
It is therefore important not to underestimate the feelings of each individual.

-Evnluul'ion: a dynamic approach

Indicators are tools for providing
insight into subjects
under debate by society.

cheaply generating indicators on the dynamics
that drive biodiversity. On the other hand,
with its educational virtues, co-construction
can deepen democracy by facilitating a better
apprehension by the
local population of the
social issues related to
sustainable  develop-
ment. The co-cons-
truction of the inte-
raction indicators then becomes the technical
counterweight of the adaptive joint manage-
ment of interdependence between natural and
socio-economic systems.

The co-construction processes have the
advantage that they focus discussions on the
key issues of the Society-Nature system, on the
ecosystem services which these issues derive
from and on the dynamics of use to which
they are related. These processes lead to the
emergence of the indicators that are the most
“relevant” to the stakeholders. Their develop-
ment will be followed with interest. ®




Defining objectives:
at the heart of evaluation

"However beaufiful the strategy, you should occa-
sionally look at the results”. The interest in evaluation
is not recent, as this quote from Winston Churchill
shows. However, in natural heritage management,
this procedure has only recently been developed,
nofably with the systematic intfroduction of manage-
ment plans: nature reserve management plans, spe-
cies recovery plans, efc. In France in 2001 a finance
law was adopted (LOLF| and the reform of public
policy that it calls for is engaged in supporting this
move.

So, what actually is this “evaluation” that has now
found its place at the heart of our activity. The parlio-
mentary report af the origin of the LOLF proposed the
following definition “the object of evaluating public
policies is to assess the efficiency of the policies by
comparing the results obtained fo the objectives that
were laid down and fo the resources used” This defi-
nition stresses the central role of the objectives in the
evaluation process. Indeed, it is the objectives that
orientate public politics and constitute the reference
point to which the results are compared and, in the
case of efficiency evaluation, the resources used. Thus,
the legitimacy of the management actions undertaken
and also the quality of their evaluation and hence
their ability fo be improved depends on the quality of
the objectives defined.

But, defining objectives is a difficult exercise. Let
us take an example. When dry grassland is no lon-
ger grazed and fends to become forest, what mana-
gement choice should be made? Return to the dry
grassland stage? Stop the process at the shrub stage?
let nature take over and full forest become installed?®
When the area concerned is large enough, assem-
blages of the three types of plant cover can be con-
sidered and the possible combinations become very
numerous indeed.

In order to understand the difficulties met when
defining objectives, it is inferesting to recall certain
points specific to the management of natural herita-
ge. It is an activity that focuses on objects — species,
landscapes, efc. — that evolve over time and to which
society grants a certain value. These values are classi-
fied by type: cultural, economic, scientific, aesthetic,
moral, etc. as clearly laid out in the preambles to
the Bern and Rio Conventions. Obviously, part of the
value affributed to these objects, the aesthetic quality
for instance, is subjective and personal, and thus dif-
ficult to quantify. Nevertheless, when the objectives
are being defined, it is necessary to determine how
society would like fo see the objects evolve. At the

same time, these goals must take into account the
constraints imposed on society: interdictions, funding,
efc.

To help managers define and justify the objecti-
ves in natural heritage management, various methods
have been developed. They do however have their
limits and three problems tend to be recurrent.

Firstly, one common method consists of defining
the objectives with respect to a historical reference
state — whether it is contemporary or past. As the
objects considered are undergoing constant change,
this is ecological nonsense. However, this is a widely
applied solution as illustrated by the procedure used
fo set up the Natura 2000 site network. Future cli-
mate change will probably lead to this method being
revised. The evaluation of the sites aiming fo preserve
the glaciers of the Pyrenees, for instance, will doubt
lessly lead to some inferesting theoretical debates.

A second procedure for the definition of objectives
consists of establishing a rank order for the different
goals identified on a ferritory, developing for each
— in the words of the Technical Workshop for Natural
Areas — "an objective and rigorous evaluation” based
on the "quantification of numerous parameters” such
as diversity, rarity, typicality, efc. Although this method
presents “apparent rigour” it is most offen based on
“arbitrary choices” and “empirical foundations”. For
instance “upon what basis can it be decided that one
species is more important than another2” The use of
quantifiable parameters enables a more intelligible
justification of the choices made but can only repre-
sent part of the solution. It is clear that while some
aspects of the natural heritage are quantifiable, such
as the number of species or the economic impact
of the various management scenarios others, which
depend on aesthetic, cultural or moral considerations
for instance, are not. Thus, any method that is exclu-
sively quantitative will necessarily divert the activity
from some of its motivation.

In order fo include all of the motivations of society
that orientate our activity, the current development of
participative approaches appears very pertinent. But,
although this development is positive, it should still be
considered as an open door fo new difficulties rather
than a miracle solution. VWhat processes can be used
fo actually define the natural heritage management
objectives of a ferritory with thousands of inhabi-
fants each having differing wishes2 Whose opinions
should be taken into accounte How can decisions
be made? According to what criteria? If we do not
grasp the difficulties brought about by these new par-
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ficipative procedures, the freshly initiated evolution of
governance could well boil down to just a fagade of
democratic improvement in decision-making.
Generally, the difficulties encountered during the
phase of defining obijectives, as presented above,
defract from the whole evaluation process. Poorly
defined objectives offen lead o an evaluation based
on irrelevant, or even counterproductive, indicators.
Some of the indicators of the National Strategy for
Biodiversity (NSB) or the Finance Law Project (FLP),
which aim fo evaluate the public policy relafive to
biodiversity, illustrate this. In the NSB, the only indica-
for of genetic diversity is the “number of variefies of
plants and races of animals recorded and certified for
commercial purposes”. In the FLP 2007, the only indi-
cator for “areas protected by law” is “the annual cost
per hectare, for the Ministry of Ecology and Sustai-
nable Development, of the profected area”. It seems
that in the absence of clear objectives, the evalua-
tion becomes constructed around indicators that are
mainly related fo scientific or fechnical considerations
that do not represent the motivations of society upon
which our activity is based. This evolution leads fo
a risk of deviation of public policy from the general
interest that they should atfempt to achieve. Conside-
ring the current situation, Albert Einstein’s dictum “A
perfection of means, and confusion of aims, seems
fo be our main problem” is, in our field, resolutely

-Evaluul'ion: a dynamic approach
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modern.

However, the current development of manage-
ment plans and evaluation procedures in general
do give grounds to hope for a clear improvement
of the situation. This evolution means that the objec-
fives pursued by our activity have to be clearly laid
out and made available for the public. Although this
brings into the open difficulties linked fo the definition
of the objectives, it also enables us to come fo grips
with the problem that has still been litlle discussed.
The recent development of symposiums and research
specifically info this question gives a clear indication
of the growing inferest that it is affracting. Owing to
the nature of the difficulties encountered, this research
will probably come fo the conclusion that litle adap-
fations of existing methodologies will not suffice to
resolve the problem. The reconstruction of the whole
theoretical framework of this activity today seems to
be an unconditional prerequisite for the redesign of
the objectives definition processes.

JoHaN CHEVALER

Further reading:

* ATEN, 1996. Les objectifs de gestion des espaces proté-
gés. ATEN.
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Managing biodiversity through innovation

HE 1AsT 50 years has seen considera-
Tble progress in conceptual means for

the preservation of nature even while
extinction of species has reached alarming
proportions. Attention, long focused on
emblematic species, has little by little shif-
ted to species occupying common places and
performing services for human society. This
new awareness of the importance of biodiver-
sity, has mainly led to innovation in govern-
ment policy, which has allowed the creation
of a whole range of parks and reserves, and
environmental and agricultural policies.
The agricultural policies then led on to the
development of agro-environmental measu-
res. But the problem of the global decline in
biodiversity is the diversity of the local situa-

\ Ohe o'f the keys to stop
the decline of biodiversity
is perhaps to change thesway
people%nk about it.
| o

By MicHEL TROMMETTER

tions. This is what makes it different from the
problem of greenhouse gas emissions. Will
the future then be devoted to the creation of
new conceptual tools to manage local envi-
ronments without causing irreversible chan-
ges around the globe? To do so, one of the
main difficulties to be overcome would be to
establish links — whether direct or indirect
— between different local situations. The cur-
rent environmental problems involving the
fragmentation of habitats and corridors are
indeed serious examples of this. Moreover,
any local management decisions must be
carefully thought out if they are to fit in the
global context.

So far, biodiversity conservation has mobi-
lized conceptual tools focused on dividing




up the environment spatially to allow various
strengths of interaction between biodiversity
and human activities. The major objective
of nature reserves and national parks is the
drastic limitation of anthropogenic uses whi-
le regional parks and biosphere reserves have
more varied goals that take into account the
sustainability of human uses outside the core
area.

ENLARGING SUSTAINABLE PLACES

These areas seek to reconcile conservation,
biodiversity and economic development.
When remarkable ecosystems are particular-
ly fragile, the creation of sanctuary parks can
be justified but only if at least two conditions
hold. First, that any use of the resources by
local people would contribute to a decrease
in the sustainability of the ecosystem. Second
that the cost to the economy and to society
must not be prohibitive for those affected
by the park. To this end, a gradient must be
sought between in situ conservation, parks
and areas of sustainable development. One
solution is the model given by the Biosphere
Reserves, which reconciles conservation and
local economic development. But, its suc-
cess depends on the equity between cost and
benefit sharing at a local scale, and therefore,
usually, on negotiation of the terms of land use
and resulting compensation. Nevertheless,
the policy of reserves and parks, including
Biosphere reserves, is based on fragmentation
into areas with levels of protection. Is this the
most efficient way for
their flora and fauna to
adapt and evolve faced
with global change?
These policy issues
remain controversial today. One solution
would be to demonstrate that biodiversity
management systems based on species or
ecosystem preservation are complementary
with classic management systems. The basic
principles of biosphere reserves deserve to be
extended to cover all territories. It seems that
the process is underway since the system of
managing ordinary biodiversity in the buffer

Acting locally for a global effect:
a subject that deserves attention.

A . :
Managing pest and insectson
agricultural plots

lggﬁ'ew methods

zones, and the areas around their edgesisnow
included in the agri-environment measures
of the CAP, the territorial operating contracts
and sustainable agriculture contracts.

On another note, we now know that eco-
systems fulfil a number of functions that
serve humanity. By pollinating crop plants,
for example, insects
contribute to agri-
cultural production.
This natural service
can serve the far-
mer or gardener, but also business or the
agro-food industry. The dependence of com-
panies on biodiversity is therefore clear and
can be assessed through raw material supply,
turnover or the way the business uses tech-
nology based on living systems. Analysing
biodiversity in terms of functions and asso-
ciated services requires interactions between
companies to be understood and organised.

©lisa Garnier




Whether in strategic or in innovation terms,
they do not have the same relationship with
living organisms. A farm wishing to use the
services of biodiversity in pathogen manage-
ment should be, for instance, innovative in
land use management. It will have to seek
the best geometric combination — in terms of
shape and size — to be able to make full use
of the services biodiversity can provide, and
in the most efficient way possible. Similarly,
a business that receives ecological services,
such as a company selling mineral water,
must be innovative with its neighbours. If
those neighbours are farmers upstream of the
source, there is a good chance that conflict
owing to the use of or pollution of the water
will occur. The challenge for the company is
then to keep the conflict of use to a minimum
through the establishment of solid links with
the farming community.

Innovation, often presented as a technical
solution, can act over a much broader field.
It may indeed occur in the form of new ins-
titutional or organisational tools. Appearing
in the form of a constraint, legislation can
in fact be very attractive and rewarding. In
parks allowing human activities, certification
and labels have been developed for the good
of biodiversity (read the

‘a B W i,

Humans are excluded from integr.al reserves. Till now, this solution
has represented one of the tools to conserve biodiversity.

that live there. At the same time, however,
it would be necessary to follow the way the
system functions in the absence of a stra-
tegy for integrating biodiversity. Otherwise,
it would be impossible to make compari-
sons or to put new tools into practice to
improve or modify the initial situations.
Other compensation mechanisms are now
being considered, such as the mechanism
used for compensation between businesses.
When one of them benefits from free envi-
ronmental services in an ecosystem, it is
quite probable that another must then deal
with a negative impact on the same ecosys-
tem. This constraint can

article by L. Bérard and An mSHfUﬁOﬂCl/, technical and  be taken into account -

P Marchenay on p. 128).
At the economic level,
the new thinking focuses on the idea of co-
evolution between biodiversity and business
activity. Mitigations are banking compensa-
tion mechanisms, which request that compa-
nies wanting to settle on a site pay compen-
sation based on the quality of the site and on
the additional costs involved if it were to sett-
le elsewhere (read the article by S. Hernadez
on p.122). To do so, knowledge of the basic
references is fundamental. Determining bio-
diversity indicators will also help.

By scoring the different sites on an ecolo-
gical basis, it will be possible to rank them
and thus calculate the compensation due,
which will then depend on the intrinsic
qualities of the ecosystems and the people

economic innovation.

by calculating, for exam-
ple, the compensation
that should be equal to the maximum cost of
an alternative to the service provided by the
environment. The introduction of new legis-
lation and more particularly accounting, in
the form of an environmental tax or environ-
mental accounting, will then be necessary.
With technical progress, innovation can
be used to improve the way some environ-
mental services are used, especially those as
yet unused. The creation of new seeds using
classic selection procedures or safe genetic
engineering is an example. Another is the
substitution of services: like the replace-
ment of chemical inputs by ecosystemic ser-
vices. The best known is the use of natural
enemies of insect crop pests. These innova-
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tions may themselves require innovations in
practice and in technology. Another example
from agriculture is that if the geometry of the
fields changes, the agricultural machinery
will have to adapt.

GETTING INVOLVED IN SHORT AND LONG TERM

Regarding innovations of the institutions
and of public policy, taking time into account
so as to be economically profitable should not
be overlooked. Although a technical inno-
vation will be profitable to the farmer in the
long run, it is not clear that it will be so in the
short term. Indeed, economic time is not on
the same scale as the time required to change
practices or the reaction time of ecosystems
before they provide the services expected of
them. Public support policies will be welcome
while the transition between two different
systems has to be dealt with in the best way
possible.

Last but not least, we must develop new
communication and training tools in order
for the implementation of these concepts and
institutions to be socially acceptable (see the
article by E Fridlansky and J.-C. Mounolou
on p.134). Indeed, social acceptability will
be facilitated if the stakeholders have been
made aware of the problems of ordinary bio-
diversity management from an early stage.
Finally, note that applying a single model in
all situations will not solve the reduction in
global biodiversity loss. The analysis should
focus on the various characteristics at both
ecosystem and decisional levels. The use of
indicators will allow the identification of
various types of problems, each with a diffe-
rent solution. Because the individual tools are
not exclusive, it is their combination that will
guarantee a lasting interrelationship between
man and nature. |
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The value of biodiversity is priceless
INTERVIEW of Jacques Weber,

director of the Institut francais de la biodiversité

Over the course of history, man has always atta-
ched value to the things he is dependent on such
as salt, bronze, honey, oil or domestic animals. Is
the idea of attributing a value to “living” nature
— by opposition to the past biodiversity that has
left us deposits of chalk, coal, etc. — the follow-on
of this way of thinking?

Jacques Weber : Imagine that you sell Leonardo da
Vinci's Mona Lisa for a billion euros. This price would
indicate the willingness to pay for the Mona Lisa.

But would you know its real value? The price you

got for the painting, however high, is unrelated to its
artistic value. Abuse of terms and confusion between
price and value have become extremely frequent.
However, on this subject, economists and anthropo-
logists do not have the same point of view. For some
economists, the price of a good is an indicator of its
value. For others and for anthropologists, the value
of a good, of a being, or of a landscape cannot be
measured by confronting supply and demand. Price
is valid for an instant whereas the value of a work of
art is timeless. The price can be affected by numerous
other factors such as the political situation. The use of
contingent valuations, giving a price for the elements
and functions of ecosystems that are outside of any
market, is tantamount to accepting a conception of
the world that is entirely utilitarian with money being
raised to the level of a universal standard of values. It
must not be forgotten that a society’s system of values
becomes the system it uses for the classification of the
universe, the world, objects, beings and relationships
between beings and objects. A value can therefore be
taken as that which cannot be sold, cannot be given
or exchanged but which, at best, is shared. Here, we
include the notions of friendship, love, God, courage,
the constitution, and so on. Their value cannot be
revealed by willingness to pay. Values do not have a
price and public debate may also reveal the diversity
of representations and values to be taken into account
when making collective choices.

You have a lot of contacts with private companies
— what are their first reactions to “biodiversity”?
How do they open to the issue or do they close
up?

J. W.: The evolution has been very rapid, and indus-
try has deeply impressed me. Companies are not at all
indifferent to the current situation. They understand

that their survival depends on biodiversity and that
this biodiversity provides their raw materials and their
technologies and thus their own production — even
those that depend on the diversity of beings long
gone, such as quarry activity and cement production.
And the companies are actively integrating biodiver-
sity into their strategies, not through altruism but
because they have fully understood that it is in their
middle and long-term interests.

It could have been thought that they consider its
preservation too expensive.

J. W.: “Preserving biodiversity” isn't costing them too
much. They don't see the problem in those terms.
Half of their raw materials generally come from
biodiversity so its erosion can increase costs. A guide

for integrating biodiversity into company strategies
should be published before the end of 2007.

Is it harder to contact individual companies than
the small and medium companies?

J. W.: The size of the company is irrelevant. It is the
sector in which they work that is important. Fish-

ing is a whole sector on its own, as is agriculture, to

a certain extent. Fisheries are already exploiting the
resource faster than it can be renewed. Each indi-
vidual fisherman, taken on his own, is aware of this.
When a fish is caught by someone, that’s one fish less
left to catch: if T don't get the fish as soon as possible
— irrespective of the cost — it will be taken by someone
else. The result is an endless upward spiral in the per-
formance of the boats — with a decrease in their total
number and an even greater decrease in the number
of fishermen: the men have been replaced by technol-
ogy and horsepower. Beyond the individual awareness
of each fisherman, the system of exploitation of the
sea’s resources forcibly leads to overexploitation.

In other sectors, both small and large companies are
rapidly becoming aware of the necessity to conserve
as much biodiversity of living beings as possible

What can be done?

J. W.: For activities using renewable resources, we
must shift from capture management to a manage-
ment of the access to resources — by implementing
rights which can possibly be exchanged. This holds
for fishing, hunting, gathering activities and water.




The only way that current trends can be reversed is
therefore to finally have the courage to put a stop to
free access to the resources and to develop systems of
exclusive permits and individual quotas, preferentially
exchangeable ones. This means setting up systems to
limit the access to resources on the same economic
basis as milk quotas or taxi permits. Halibut fishing
in Alaska was reduced to 24 hours per year in 1990
but today has again become profitable on recovered
stocks, following the implementation of individual
transferable quotas (ITQs). Companies in financial
difficulty were able to get out of the fishery with the
sale of their rights and sometimes the help of a grant,
while the remaining companies, owners of the fishing
rights, now seek to maximize profitability; instead of
running a race to reach fishing capacity.

Do you think we need some sort of “Intellectual
Revolution” to be able to change and reach the
point where man recognizes the importance of the
whole set of interactions?

J. W.: Yes. The first remark I should make concerns
your use of the word “man” — it immediately elimi-
nates women and separates culture from nature. Your
intellectual revolution will have started when the
word “human” is used. Humans are part of nature

to the same extent as ants. What you call “nature” is

© Stéphane Durand

made up of humans and non-humans interacting.
My second remark stems from an example. Look

at cheese; it is created from collaboration between
microorganisms and humans. It requires the milk of a
cow itself feeding on grass. This grass can only be of
good quality because it interacts with soil microorga-
nisms. To digest the cheese, we need the help of our
intestinal flora — about 4kg of bacteria per digestive
system. From cheese to humans, there is a whole
series of interactions. In nature there is predation
and killing, but there is also cooperation, mutualism.
Consider yourself to be in interdependence with the
world around you and your point of view changes:
you have a debt towards your bacterial flora. This
vision of relationships between humans and non-hu-
mans in terms of interdependence abolishes the usual
distinction between “nature” and “culture”, between
humans, who would be “subjects” and non-humans,
who would be “objects”.

We must accept that we are an integral part of biodi-
versity: biodiversity being another word for the living
planetary system. That is the intellectual revolution
we need! H

Jacques Weber was interviewed
by Lisa Garnier
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A quality label for a naturally grown product:

ded to generalise the generic term “scallop”

or “coquille Saint-Jacques” to cover a whole
range of Pectinidae collected throughout the
world. Scallop then became the commercial
name for the European North Atlantic king
scallop (Pecten maximus) as well as for various
other bivalves: Chlamys sp., Argopecten sp.,
Zygopecten sp., etc. — of diverse origins (Chilli,
Argentina, Canada, Island, etc.). This decision
caused a serious competitive bias in the French
market with the consumer no longer able to
distinguish the European scallop, often sold
fresh and having a larger adductor muscle (the
“meat”), from other scallops imported deep fro-

IN 1996, the World Trade Organisation deci-

. i'his is wﬁilt{lth o, F 11
\king scalldp, P
lﬂcg when‘_fg-i-sbé?lte y d

F R S

A e

the Euvropean king scallop in Normandy

By Eric FoucHEr

zen and intended for use in cooked dishes. The
direct consequence for stakeholders, offering a
fresh product but being in direct competition
with the industrial deep-frozen products, was a
significant drop in the price off the boat.

THE ORIGIN AND HIGH QUALITY
OF FOOD PRODUCTS GUARANTEED

The first response by the profession con-
cerning the image and the quality of the king
scallop took place in Lower Normandy in Port-
en-Bessin (Calvados, France) where the fish
industry’s quality group created a local seafood
quality label “Normandie Fraicheur Mer” (NFM)
[Fresh Sea Products from Normandy]. They

©Eric Foucher
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Creating a label for seafood products
improves their quality

and enhances the reputation

of the fishery.

had two aims: (i) improving the quality of the
seafood and publicising seafood from Lower
Normandy, which led in 2002 to the attribu-
tion of the nationally recognised “Label Rouge”
which guarantees the origin and the high qua-
lity of food products. This “Label Rouge” was
the first to be awarded to a wild fisheries pro-
duct, which requires respecting strict condi-
tions involving a whole series of checks, affec-
ting the supply chain (the quality and freshness
of the product) the taste (with blind tastings),
the origin of the product with stages between
producer and consumer being clearly stated.
Moreover, a fishing season must be respected
(to reduce the overall fishing pressure on the
species, and indirectly the impact of scallop
trawlers dredgers on the sea bed), and also a
minimum number of individuals per kilo, so in
effect those under three years of age are thrown
back. Although the species can live to 15 or so
years of age, it is still rare to find individuals of
7-8 years of more in heavily fished areas.

AN APPROACH THAT GOES FURTHER

Again indirectly, the limited fishing season
increased the proportion of breeding stock in
the Bay of Seine: mature individuals only 2
years old are no longer collected and can there-
fore remain in the area improving the renewal
potential of the resource.

A second step under consideration is setting
up an “eco-label” guaranteeing responsible and
sustainable management of the resource and
the respect of biodiversity. The limited fishing

season and the scientific follow-up
of the resource are just two examples
opening the way for application for
the eco-label. The stock of scallops
in the Bay of Seine has been scienti-
fically monitored for many years by
Ifremer, which carries out an annual
stock assessment survey. Diagnosis
issued from these assessments — ove-
rall condition of the scallop popula-
tion, its demographic structure, geo-
graphic distribution across the seabed,
etc. — has led to increasingly restrictive
management rules being established,
influencing both the resource itself (general
annual quotas, daily local quotas) and limi-
ting the fishing effort by shortening the fishing
season, the number of hours of fishing allowed
per week, the number of hours per day, limiting
the length and the power of the boats granted
a fishing licence, even the number of fishing
licences granted.

What we now have is therefore a well-defi-
ned sedentary, coastal resource used by fisher-
men in a way that respects the ecosystem, gua-
ranteeing the quality of the shellfish harvest. All
these actions together have led to the creation
of a modern and exemplary fishery. ®

A bivalve

The European king scallop Pecten maximus L.
is a bivalve from the temperate and cold waters of
the North-East Atlanfic. It occurs from Norway fo
the north of Morocco but the main fishing grounds
are in the English Channel, the Irish Sea, and the
West coast of Scotland. Although it lives from just
below low water o a depth of a hundred mefers or
so, it is only really abundant from between 10 to
50 mefers depth on soft substrate. In France, king
scallops are harvested in several geographically
independent fisheries. The two main ones are loca-
fed in the English Channel: bay of SaintBrieuc and
bay of Seine. Other smaller scallop fisheries can be
found in Brest Harbour (la Rade de Brest), in Gran-
ville bay and in the Pertuis Charentais (inshore part
of the Bay of Biscay, between the Isle of Ré and the
French coast).

E.F.




How the market can help conservation

sSOCIATING the market economy or even

using it to promote the conservation of

biodiversity — the approach is gaining
ground. And yet, the often quoted idea states
that failures of the market
are at the origin of the loss of
biodiversity.  In attempting
to reverse this statement, it is
necessary to understand the origin of markets’
failures and the way in which the market can
play a positive role in the conservation and
sustainable use of biodiversity.

The first failure of the market economy
concerns the gratuity of goods and services
taken from biodiversity. They are ignored by
decision makers in relation to production and
consumption. This is the case, for example, of
goods using biological resources and traded
on a market place, or the capacity of nature
to absorb waste resulting from production and
consumption processes. Commonly referred
to non-market goods and services of nature,
they are not considered in any value system
established by individuals, the economy or

Strategic behaviour is not the same
for individual and collective benefits.

Success depends on keeping down
opportunist behaviour

A “free” benefit
is completely ignored.

By SARAH HERNANDEZ PEREZ

society as a whole. At the individual level, no-
one takes upon themselves the cost of main-
taining a biological resource or the cost of the
degradation of environments - which refers to
the notion of externality in
economics. In the calculation
of national wealth (GDP) the
economy, however, does not
consider the cost of the loss of natural capital.
Finally, society does not associate the level of
well being with a quality of natural environ-
ments.

A benefit that is “free” and completely igno-
red as such has its corollary: namely, the cost
of degradation, or even the irreversible loss of
ecological services provided by nature. When
that cost is ignored, policy makers have no
way to detect the environmental constraint
that weighs on the “natural” offer. In a con-
ventional market, price fluctuations are a sign
of a change in the conditions of supply and
demand. But in the absence of any other form
of regulation — laws, precautionary principle,
etc., no signals warn of waste or erosion of

and favouring cooperation.
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natural capital except when it is too late and it
inevitably becomes the desperate reality.

This natural capital needs to be valued and
must be integrated into the decision-making
process, so as to ensure proper management
or rational management over time. The econo-
mic valuation methods, developed since the
19705, try to emphasize this value, especially
in monetary terms. The idea is to make visible
what was invisible. It comes to valuing the
importance of biological diversity on the basis
of individual preferences. As our systems of
choices are socially defined, collectively built
and result from experience and observation,
the value given by these methods, can only
reflect a partial social desire or a limited vision
of nature. Therefore, the value of biodiversity
cannot be reduced to a price issue. There are
indeed as many values associated with biodi-
versity that there are individuals or groups of
individuals. If a society recognises the impor-
tance of these values, biodiversity conserva-
tion could become an aim for that society.

MAKING OBJECTIVES COMPATIBLE

Biological diversity and its ecological func-
tions are considered important by mankind
because man derives utility from them. But
this notion of utility should not be the only
reason they are valued. Biodiversity has an
inestimable value simply by its existence, its
beauty, or by the enchantment and the ple-
nitude it provides. Biological diversity has
produced cultures and civilizations, showing
the strong interrelationship between man and
nature. Thus, as a source of individual enjoy-
ment or life insurance for our societies, biolo-
gical diversity implies a different vision of the
world that can only be promoted by ethics,
solidarity and education.. Despite constant
methodological improvements, this dimen-
sion still eludes current ways of valuing bio-
diversity, but provides further insight into its
teachings for the management and conserva-
tion policies.

Simply putting a value on the goods and ser-
vices of ecosystems will not solve the problems
of biodiversity loss, but emphasizing their

-Using market mechanisms to serve biodiversity

Creating a label for forest products
i.e. trading goods produced
by biodiversity.
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value will bring the economic actors - produ-
cers, consumers, and investors, inter alia - to
recognize that compatibility between economic
and financial goals and the objectives of biodi-
versity conservation is feasible. And it is in this
sense that emerging markets have their place:
when the way they work contributes to a policy
of conservation and sustainable use of biologi-
cal diversity.

The second failure of the market economy
concerns a premise which is no longer valid.
Namely those individual preferences are uni-
form among all people. Both institutional and
experimental economics have shown that indi-
viduals do not always choose through moneta-
ry interest and that other motives are involved
in their decision-making system.

This is why significant attention has been
paid to factors such as trust, social norms, and
the punishment or the prestige that influence
the behaviour of an individual within a given
group. The consequences of collective actions
such as overexploitation of forests or fisheries
depend on individual actions. Therefore, the
benefit of an individual is interdependent on
decisions made by the rest of the members
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of the group. The individuals may decide to
cooperate with the group, or to ignore collec-
tive interest. The group in turn can develop
ways to contain and control any opportunism
expressed by individuals.

The interdependence between the indi-
vidual who acts and the group that observes
and intervenes on the basis of the actions of
the individual promotes the diversification of

strategies in the context of what must be done
or not done in the group. Whether the context
is management of fisheries, forests or wildlife
the strategic behaviour still varies between
individual interests and collective interests.
The resulting fundamental question is: once
the rules of biodiversity management have
been established between the parties involved,
how can cooperation be maintained?

Below are different types of markets related to biolo-
gical diversity. They allow us to identify goods that,
by nature, are already tradable and others, which by
the complex relationship between the various stake-
holders, require the development of institutions for
their generalization. The aim is to develop new forms
of partnership, new forms of contracting or institu-
tional association so exchanges favour the conserva-
tion of biological diversity.

TRADING GOODS PRODUCED BY BIODIVERSITY BUT MARKE-
TABLE IN CONVENTIONAL MARKETS.

This is the case of the produce of organic farming or
forestry, inter alia. The promotion of these markets
implies a public policy involving incentive systems

— market and production subsidies — or the improve-
ment of information systems such as labels.

THE TRADABLE QUOTAS APPLIED TO RESOURCES.

This is the case of individual transferable quotas.
In France, the quotas system exists for fishing, but
the opportunity to negotiate the quotas is not yet
allowed.

PAYMENT MECHANISMS FOR ENVIRONMENTAL SERVICES

This system identifies the contribution of private
stakeholders in conservation of goods and services
from biodiversity. It is a compensatory mechanism
between the direct users of the resource and those
who can contribute to its conservation, while sharing
the costs. A good illustration is the case of water
conservation, which is a partnership between users
and farmers. The farmers receive compensation for
changes in practices to avoid adversely affecting the
water quality. The brand of bottled water Vittel has
established such a partnership.

THE OFFSET MECHANISMS FOR BIODIVERSITY.

Having complied with the obligation to avoid any
impact on species and their habitats, infrastructure
projects can offset the residual damage that they

‘New’ or reformed markets

cause to biodiversity. To that end, it directs its
activities toward the preservation of the richest

areas in terms of biodiversity in such a way that
there is a gain in terms of ecological value. At the
international level, the USA pioneers this area with
Mitigations Banks, which through the Clean Water Act
(1972) created across, led to a significant increase

in the number of hectares of conserved wetlands.

In Australia, the Biobanks, established in 2006, can
help enhance biodiversity on private land. The
particularity of these mechanisms is the development
of a financial intermediary structure for exchanges
between the different stakeholders.

THE ECOLOGICAL OR ENVIRONMENTAL RIGHT OF WAY OR
EASEMENT

It is a legal tool, developed mainly in English-spea-
king countries, allowing any private landowner to
transfer part or all of the rights of use of a portion of
land with a significant ecological value, to the benefit
of a public or private person, association or environ-
ment manager. This translates into a legally binding
voluntary contract between the owner and the public
or private entity, for the conservation of natural as-
sets, clearly identified by the environmental authori-
ties — conservation of forested areas, wetlands, areas
for migrating birds, for example — for a long period,
and possibly for ever. The contract of ecological ease-
ment commits the owner to certain arrangements for
the use or non-use of the land, in exchange for tax
benefits. The advantage of the ecological easement

is twofold: it ensures continuity in the conservation
of natural assets because the commitment continues
even in the event of sale or transfer to a third party
and guarantees the ecological value of the private
property by protecting it against any future develo-
pment. Depending on the case, the environmental
easement may be accompanied by a tax incentive for
the benefit of the private owner.




To set up a place for negotiation and tran-
saction for better management of biodiversity,
it is first necessary to act on the individual’s
system of incentives and on the group’s capa-
city for self-control —1i.e. to keep down oppor-
tunistic and uncooperative behaviour. Some
authors even suggest the creation of institu-
tions at various scales, which would give rise,
at the same time, to the problem of individual
strategies, their incentives and governance of
the resource management.

THE QUESTION OF PRIVATE GOODS

Property rights that are insufficiently clear-
ly defined is the third and final element of the
market’s failure to address biodiversity. To illus-
trate the question of ownership — free access,
private property, collective or public — the
tragedy of the common goods, for example,
is commonplace. Indeed, free access or lack
of property rights leads to overexploitation of
the resource, a situation that is exacerbated by
the absence of any form of regulation. But it
turns out that the tragedy of common goods is
just one situation among many in which long-
term use of biodiversity has proved to be fairly
rational.

These situations have been successful in
managing two important attributes inherent
to the goods and services derived from bio-
diversity: That of rivalry implies that the con-
sumption of the goods or services by a person
does not reduce its consumption and that of
exclusion, which means that once the goods
or services have been provided, it is possible to
prevent anyone from consuming them. Some
goods and services feature public, or common
or private good. The private good is charac-
terized by strong rivalry and high exclusion.
It is found under a regime of private property
or collective property — the forest, for exam-
ple. Common property shows strong rivalry,
but low exclusion — this is the case of wildli-
fe. Finally, public goods, the most frequently
observed situation, are defined by non-rivalry
and non-exclusion — as illustrated by natu-
ral parks. It may be under a system of public
ownership or free access.

-Using market mechanisms to serve biodiversity

In this way, we can see that there may be
an overlap between the attributes of the goods
and the property regime applied to it. It is
only important to note that it is not necessary
to change the property regimes in place but
to define management rules that can maintain
the quality of the environment and also moni-
tor and control its use.

Based on the above observations, the idea of
a market for goods and services from the eco-
systems becomes true, as an area of transac-
tion or institutional arrangements. The effort
must focus on the construction of the market
as an institutional space for the exchange, but
also on the nature of the goods or services
from ecological diversity that are exchanged
there. The market becomes a reality if these
goods and services feature the characteristics
of private good. These “new” markets must
take into account the nature of the goods and
services of biodiversity and the governance
requirements entailed. Eventually, this should
lead to the foundation of new institutions for
biological conservation.

Now we trade carbon,
how are we going

|to trade biodiversity?
(Corsica,
France)

)
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Biodiversity and business

OW HAVE COMPANIES COME TO WORRY
ABOUT BIODIVERSITY?
AND WHY?

Since the Rio Conference on the Convention
on Biological Diversity, companies have to deal
with several difficult questions: i) taking into
account the equitable sharing of benefits arising
from renewable resources derived from biodiver-
sity, ii) the way in which they contribute to the
conservation and sustainable use of biological
diversity and iii) the way in which international
policies and targets regarding biodiversity are
integrated within their strategies and activities.
Indeed, local and national associations such as
the France Nature Environnement and the Ligue
pour la Protection des Oiseaux, international non-
governmental organizations — [IUCN, WWF and
FFI, and extra-financial agencies such as Vigeo,
specialised in the evaluation of the social and
environmental responsibility of corporations
listed on the world’s stock exchanges no longer
hesitate to ask for accountability. These issues
cover all the scales concerned by the erosion of
biodiversity: from the land around industrial
sites to international trade networks. A pri-
mary objective for all these organizations is to

Biodiversity is also

these sedimentary rocks
formed by sea life on the deep
ocean floor millions years ago.
(France)

By JoEL Houpet
AND NADIA LOURY

help industry become aware of the extent of its
impact on the fabric of life.

Faced with these expectations from stake-
holders, firms concerned perceive the problem
in different ways. Some consider biodiversity as
a heritage to be preserved by Nation States on
behalf of society. Among these companies, bio-
diversity is mainly seen as a constraint external to
the organisation that only concerns them directly
when it negatively affects their own daily activi-
ties. For example, in France, this external cons-
traint is illustrated by the requirement for envi-
ronmental impact assessments to be undertaken
before exploiting any new industrial activity, a
process guided by regulations concerning clas-
sified installations for the protection of the envi-
ronment (Installations Classées pour la Protection
de UEnvironnement — ICPE). For others, like
pharmaceutical, cosmetics and food companies,
elements of biodiversity are, like raw materials,
at the heart of the production process. In other
words, biodiversity is a source of income, inno-
vation and new markets. In the end, the conser-
vation of biodiversity can be a particularly sen-
sitive subject. Within the mining industry, for
instance, the ecological restoration of old quar-
~==m Ties has gradually become a
'JJ: strategic priority for survival.
- Indeed, people are increasin-
& gly wary of both new mines
and the expansion of exis-
ting ones, notably because
of their impact on the lands-
cape and their daily lives,
so that the end-of-life of the
quarrying activity becomes
a central issue.

Firms’ perceptions chan-
ge rapidly with respect to
biodiversity loss. In fact,
they are starting to think in
terms of risk management.
Regulatory risks may invol-
ve compensation measu-
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res for companies setting up a new site. Risks
associated with the company’s image or repu-
tation may influence access to new markets as
well as their relationships with their customers
and shareholders, both becoming increasingly
sensitive to these issues. Risks associated with
the availability and costs of raw materials are an
essential part of production processes — water,
fish stocks, biomass, and so on. Lastly, busi-
ness sectors that present higher risks in terms
of biodiversity could experience increased costs
regarding access to capital. The company may
for instance be excluded from the investment
portfolio of certain financial institutions or be
subjected to an increase in interest rates or
insurance costs. Note that risks involving regu-
lations and the company’s image can have a
decisive effect on the firm’s license to operate.

For the moment, the only firms fully aware
of the situation are the large groups and multi-
nationals, i.e. those most visible in the public
eye and also those likely to be subject to pres-
sure from multiple organizations. Most of these
large firms meet current regulations. In France,
the law on new economic regulations (art.116)
establishes the obligation for French companies
listed on the stock exchange to report annually
on the management of their social and envi-
ronmental impacts. However, biodiversity still
remains a very peripheral issue.

WHAT CAN COMPANIES DO
FOR BIODIVERSITY?

As part of the recommendations of the Global
Reporting Initiative (GRI) — an organization that
has developed a methodology used to measure
environmental, social and economic performan-
ce of firms — any material impact of a company
on the natural environment must be reported,
the nature and level of impacts depending on
the type of activity. In fact, the way a firm inte-
racts with ecosystems depends on its needs for
land, air, and water, but also on where its assets
are located —e.g. in an area of great plant species
diversity — as well as its efforts to take biodi-
versity into account. Several non-governmental
organizations, such as the IUCN and WBCSD,
have also been trying for several years to assess

-Using market mechanisms to serve biodiversity

To be exploited,
1 wwater must be

- v 2
of top quality.

the biodiversity issues relevant to business. They
have proposed tools for avoiding, minimizing
and offsetting the direct and indirect impacts of
companies.

Companies may capitalise on their impacts
— if they are positive — through communication
campaigns. A good illustration of this would be
the agreement signed between farmers and the
company marketing Vittel bottled water for the
sustainable management of catchment areas and
hence secured water quality over the long term.

A company may also act upstream or
downstream within the supply chain. In terms
of research and development, it may develop
new production processes better suited to bio-
diversity — through the use of standardized
procedures, labels and codes of conduct, or by
financing conservation projects through spon-
sorship. These initiatives can be carried out
with other businesses within the same industry
wishing to cooperate over the issue.

Both at field and institutional levels, par-
tnerships with NGOs and public bodies are
thriving. There is increasing cooperation regar-
ding the location of new industrial sites away
from biodiversity-rich areas as well as the deve-
lopment of policies to monitor and restore bio-
diversity. For instance, the Compagnie Nationale
du Rhone invests in infrastructures to facilitate
ecological continuity along the River Rhone
corridor by forging partnerships with key local
players, including NGOs and research centres.
For the group Séché, amajor new initiative con-
cerns its collaboration with the Paris Muséum
national d’Histoire naturelle on the long-term
monitoring of common birds on its waste sto-
rage site in Changé, Mayenne.
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The general atmosphere is therefore no lon-
ger one of systematic opposition between busi-
nesses, the scientific community and NGOs.
However, certain issues remain problematic.
The need for open debates on the development
choices of our societies cannot be discarded,
notably regarding the future of biotechnology.

WHAT ARE THE MAIN
PROBLEMS?

Despite these improvements, expertise today
remains insufficiently widespread and is often
limited to case studies on major development
projects — infrastructures, storage sites, har-
bours, major factories, and so on. In addition,
it is often difficult to do more than simply pay
lip service to the general recommendations,
namely to develop effective action plans in the
field, and create meaningful changes in attitu-
des within companies. The main difficulty lies
ultimately in the complexity of the very notion
of biodiversity, which cannot be reduced to a
universal indicator and, hence, is impossible to
express in monetary terms — like, for instance,
the Carbon Dioxide Equivalent or CO, Eq so
useful for communication and action within
the climate change agenda.

Accordingly, despite their good will and
their strategy to anticipate new laws on bio-
diversity, companies have to deal with many
uncertainties and find it difficult to define mea-
ningful targets as well as the associated range

Orée - Business, territories
and environment

Since 1992, Orée has been bringing firms and
local authorities together so as fo develop a joint
reflection on their environmental impacts and, in
particular, on environmental management and its
practical implementation at the landscape level. In
February 2006, Orée and the French Institufe of
Biodiversity initiated a working group entitled Infe-
grating biodiversity into corporate strategies. Some
twenty companies, including major corporations
and SMEs, are on board. The goal is to rethink
firms' strafegies and activities within sustainable
ecosystems, i.e. to replace the standard approach
of exploifation and impacts management by that of
valuing interdependences. J.H. anp N.L.
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of suitable indicators. In the field, managers
of industrial sites are often faced with thorny
choices. For example, what taxonomic groups
should be used to monitor the health of an eco-
system in the face of limited financial resour-
ces? What are the tools or catalysts that can be
used to encourage the production line to work
differently, especially when the company must
operate in a particularly difficult customer-sup-
plier power balance? What is the initial state
that should be used as a reference for ecological
restoration?

How can we reconcile the many needs and
expectations regarding environmental issues at
both local and international levels? Indeed, there
are often contradictory aims, such as promoting
hydropower so as to satisfy Europe’s targets for
renewable energy while at the same time ensu-
ring a good ecological status of aquatic ecosys-
tems as required by a recent European directive.
In addition, this raises questions about the allo-
cation of costs associated with a better conside-
ration of biodiversity at the ecosystem level and
the roles to be played by business in an effort
to rethink the way we live and consume. Areas
in need of improvement are thus numerous. An
awareness campaign designed to reach busines-
ses and their stakeholders would be necessary
to promote a real change in mentality and in
behaviour, especially in terms of staff training
and external communication by firms.

CAN WE RETHINK THE NATURE OF THE
INTERACTIONS BETWEEN FIRMS AND
BIODIVERSITY? WHAT WOULD BE THE STRATEGIC
IMPLICATIONS FOR COMPANIES?

In a state-pressure-response framework, one
can underline the magnitude of the impacts
generated by businesses — especially in terms
of the abundance and distribution of certain
species, but also more importantly in terms of
ecosystem resilience. These impacts include the
modification of habitats, the over-exploitation
of renewable resources and pollutions of all
kinds. They originate from a diverse range of
industries, such as agribusiness, construction
and civil engineering, primary industries and
financial institutions. In such an approach, it
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seems appropriate to avoid, minimize or com-
pensate for any inevitable ecological damage.
From a perspective of valuing interdepen-
dences between biodiversity and firms, a con-
ceptual and operational shift is required, away
from a system based on national or internatio-
nal public policies external to the firm towards
one of reciprocal interaction between changes
in biodiversity and the growth of companies.
Indeed, there are two opposite ways to take
into account the complexity of ecosystems in
production processes. The standard approach
is to minimize uncertainties by artificialising
and simplifying living processes, a good illus-
tration being soil-free crops. The ecological
consequences of this approach are often disas-
trous. The recommended approach involves
understanding the way ecosystems operate so
as to use their properties to produce goods and
services for consumption and sustain the eco-
logical services they provide. Among the latter,
we can mention climate regulation, the water
cycle, the formation and retention of soil, etc.
For instance, instead of building standard
sewage treatment plants, an ecological engi-
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neering approach would use the ecological
functions of plants and microorganisms to
purify wastewater in artificial wetlands built on
industrial estates and, hence, trigger the return
of wetland biodiversity within such areas.

Implementing such an approach would
require, for most firms, a thorough review of
their strategies, particularly in terms of research
and development. It would be necessary to
reconcile different sources of knowledge, throu-
gh interdisciplinarity and participatory science.
In particular, the goal would be to develop new
accounting, tax and management tools, suited
to the economic constraints of firms, which
would complement the existing range of tools
—such as natural reserve networks — favouring
biodiversity conservation. B

Further reading

* GRI 2007. Biodiversity - A GRI reporting resource. GRI,
Amsterdam. www.globalreporting.org/NR/rdonlyres/
07301B96-DCF0-48D3-8F85-8B638C045D6B/0/Biodiver-
sityResourceDocument.pdf

¢ Millennium Ecosystem Assessment. 2005. Ecosystems and
Human Well-being: Opportunities and Challenges for Business
and Industry. World Ressources Institute, Washington, DC.
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Geographical indications, a contribution
to maintaining biodiversity?

T THE interface between man and nature,

a growing interest is being shown for

origin-based products. In the context
of globalisation, this can appear paradoxical,
but increasing numbers of customers are being
attracted. Belonging to the plant or animal world,
processed or not, these products are most often
related to biological processes, through growing,
breeding, fermenting and so forth. Their rela-
tionship with the locality is defined by the asso-
ciation of a history and shared know-how. Some
products are based on a complex organisation
involving the upkeep of a broad spectrum of
biodiversity, which affects the landscape down to
the microbial ecosystem and sometimes includes
local varieties of vegetables or breeds of animal.
Many of these products carry the name of the
geographic locality they come from. This asso-
ciation is a clear indication of the link that exists
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By LAURENCE BERARD
AND PHILIPPE MARCHENAY

between the quality, the origin and the reputa-
tion gained. Some problems do however arise
with this practice, since the reputation associa-
ted with a place does encourage others to usurp
the name to enhance their own sales. The geo-
graphic name first became protected in France,
then in Europe, then in the rest of the world.

PDO, AOC anDp PGI

The European legislation is based on the
Protected Designation of Origin (PDO) which
corresponds to the long-established French
Appellation d’Origine Controlée (AOC) and the
Protected Geographical Indication (PGI) with
precise specifications and a clearly determined
production area outside which the use of the
name is forbidden. In the case of PDOs, the
quality or the characteristics are due essentially
or exclusively to a particular geographical envi-
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ronment with its inherent natural and human
factors. By according a determinant position to
natural factors and the way they interlock with
human factors, the PDO definition becomes
implicitly linked to biocultural diversity. This is
not the case for PGIs where a specific quality,
the reputation or other characteristics can be
attributed to this geographical origin (Council
regulation (EC) N° 510/2006).

Natural factors, which are not mentioned,
can take a secondary place and the link to the
place of origin becomes established via practi-
ces and through history.

The AOC is always the result of a subtle blend
of history, natural factors, and the will to define
a production procedure that is so demanding
that it can only apply to an individual product.
The instigator of the best thought-out geogra-
phical indications is often a well-known local
character who is convincingly attached to the
product he is trying to defend. In some cases, a
virtuous circle can bring the local stakeholders
to modify their geographical indications throu-
gh revision of the specifications. On the other
hand, economic reasoning that is too remote
from the culture of the product can reduce the
AOC to an empty shell.

Biodiversity and sustainable development
tend to occupy an ever-increasing place in
the preoccupations of the National Institute
of Origin and of Quality
(Institut national de Torigine et
de la qualit¢ (INAO)) which,
in France, is responsible for
Geographical Indications (GI). The AOC “Poiré
Domfront” obtained in 2002 for a perry, and the
AOC “chataigne d’Ardeche” (chestnut from the
Ardeche département) also made an effort to
take into account the whole ecosystem. Certain
cheese AOCs such as the Tome des Bauges
(2003) or Comté — its decree was revised in
2007 — are particularly attentive to the way the
herds are run, the importance of local breeds of
cattle, the composition of the pastures and the
natural microbial flora of the milk. The AOCs
that respect the INAO doctrine the closest par-
ticipate in the upkeep of the landscapes and in
a certain number of cases, the conservation of

-Geogruphicul indications, a contribution
to maintaining biodiversity?

Cultural biodiversity

counts.

Geographical indications can be enlarged
to cover handicraft products

(Pottery from Mont Ventoux,

France).

local resources in situ.

In the French agricultural law of January
5% 2006, the section concerning AOC imposes
external controls by an independent certifying
organisation. This new situation may lead to a
standardisation that appears to be less suited
to taking cultural biodiversity into account.
Indeed, for economic reasons
only the characteristics that are
the easiest and the least nume-
rous to check will be taken
into account. The significant cost of the con-
trols could add to the financial strain on already
precarious smaller AOC5. On the other hand,
this reorganisation could give impetus to the
collective trademark and the collective certifica-
tion trademark, the two labels not requiring the
regulations to be followed in the same way. For
instance the denomination “Parc naturel region-
al” followed by the name of the park is a collec-
tive label for the natural parks of France regis-
tered in 1997 as the property of the Ministry
of the Environment. The collective label “Sites
remarquables du gout” (Sites of remarkable taste),
registered in 2001, associates a food product, a
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remarkable heritage — such as architecture or
landscape — and a tourist setting.

The principle of protecting the geographical
indications was adopted internationally in the
framework of the TRIPS agreement (Agreement
on Trade-Related Aspects of Intellectual Property
Rights). But, its application does raise many ques-
tions, considering the great diversity of situa-
tions and human cultures.
This agreement, genera-
ted by the World Trade
Organisation (WTO) defi-
nes Gl: “Geographical indi-
cations are, for the purposes of this Agreement,
indications which identify a good as originating
in the territory of a Member, or a region or loca-
lity in that territory, where a given quality, repu-
tation or other characteristic of the good is essen-
tially attributable to its geographical origin.” The
actual geographic environment, with its natural
and human factors, does not appear as such but
the simple act of acknowledging the existence of
geographical indications, often de facto bearers
of biodiversity, is a step in the right direction.
Just like in the set of obligations laid down in the
TRIPS agreement, the definition is that of a mini-
mum standard that the members must respect
— it is the member state’s responsibility to plan a

AOC since 1938.
(Orchard, Royans,
Isere, France)

Collective trademarks
poorly suit the fight against
outsourcing.

stricter GI if they wish or to enlarge the system
to take in other products such as wild plants,
wickerwork or pottery.

The ADPIC agreement includes a general basic
protection, which concerns all products, and an
“additional” protection for wines and spirits,
which protects the use of names much more effi-
ciently. Applying this higher level of protection to
the whole agro-food sector
always comes up against
strong opposition. Many
unknowns remain concer-
ning the establishment of
such legislation in developing countries consi-
dering the enormous differences there are in the
levels of development. France took a hundred
years to perfect its system of protection, which
long remained limited to wines and spirits in a
relatively calm international context. The atmos-
phere is quite different today. Free exchange has
led to acceleration in the circulation of goods.
This is the case for origin-based products from
emerging countries, often valued in the rich
countries which then go on to register the trade
names. This happened for the emblematic name
of rooibos (south African “red tea”), which was
registered as a trademark by a private compa-
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Long limited to wines and spirits, the notion of Appellation d’origine controlée was extended in 1990 to all agricultural and food products,
both fresh and processed. (Mont Ventoux, Vaucluse, France)

won by South African state-backed operators in
2005, rooibos was recognised as a generic name,
belonging to the public domain.

Developing countries should now set up,
and quickly, a system to protect their Gls, to
avoid being dispossessed. They can do it using
the tools they already have or new tools gained
through contacts or establishment of long-term
relationships with industrialised nations. In
these countries where the approach is new, pri-
vate brand names that are collective or related
to certification, have been found to be easier
to use than the complex systems established
in Europe and can be encouraged to set up the
whole system. This is the case in South Africa
for products other than wines and liquors.
Three examples of highly reputed products with
their own trademarks are Swakara pelts, produ-
ced by the karakul race of sheep — this is the
commercial name for this astrakhan in South
Africa, Botswana and Namibia — and in South
Africa there is also Camdeboo mohair, from the
Angora goat and Karoo lamb giving quality meat
flavoured by the animal’s diet of wild aromatic

Geographical indications, a contribution

to maintaining biodiversity?

plants.

A few countries have taken inspiration from
the French model, others set up hybrid systems
between Gls and trademarks or they innova-
te, like Brazil. In 1988, Brazil promulgated an
ambitious new constitution; one of its aims is to
protect biological and cultural diversity by ins-
titutionalising the registration of immaterial cul-
tural goods. The geographical indications, then
not used much and poorly known, were defined
in a 1996 Brazilian law as being collective intel-
lectual property rights.

THE DIFFICULTY OF SPOT-CHECKS

In France, the Gls are based on a large insti-
tutional and technical system. They are upheld
by public policies on national and European
levels. But, among the developing countries,
how many have sufficient institutional and
financial resources to do this? The same can be
said for routine controls, which are complex and
expensive to set up. Biodiversity considerations
will involve the participation and the motiva-
tion of the people responsible for drawing up




the specifications. The specifications are the
cornerstone of Gls, precisely determining their
level of specificity. But again, a prerequisite for
this is organisations capable of supporting the
producers and setting up controls. Could col-
lective trademarks then be a more accessible
alternative? In any case, trademarks seem to be
poorly suited to the fight against outsourcing.

THE DRIVING FORCE BEHIND THE APPROACH
Now, who are the applicants and what is the
role of the state for a given product? In certain
developing countries, it is governments that
are sometimes behind requests for neo-colonial
products such as coffee or cocoa, export cash
crops. It can also be the middlemen: the nego-
tiators and the wholesalers — the merchants —
interested in benefiting from this type of protec-
tion for the purposes of speculation. Who — the
producers or the state — is in the best position
to take biodiversity into account when drawing
up the specifications to be as close as possible
to local characteristics? The example of Ethiopia
shows that some countries are very sensitive to
this issue. In Ethiopia it was the Ministry of the

Developing countries should now; set up, F
and quickly, a systenvto protect their GIs, to
avoid being dispossessed. .,
(Galmi onions, Niger) .~

b

Environment that directly instigated the protec-
tion of geographical indications. But, in 2005
in the same country, the Ethiopian Intellectual
Property Office counselled by the United States
Agency for International Development (USAID),
tried to register as trademarks the names of
three Ethiopian regions famous for the quality
of their coffee — Harar, Sidamo and Yirgacheffe.
The polemic that followed, between the multi-
national Starbucks, defending the principle of
the GI, and Ethiopia, supported by the NGO
Oxfam, provides a good illustration of the cur-
rent confusion on the subject attributing a cer-
tain value to origin-based products.

In Europe, it is the producers who must file
the application on their own initiative, although
this does not prevent battles of strength within
a given sector. The cheese sector, in particular is
increasingly under the power of industry. It can
happen that small producers in Europe have a
hard time getting their rights respected, repor-
ting a similar experiences to those in less deve-
loped countries.

Finally, the NGOs are omnipresent and ine-
vitable partners. They have their own objec-

©Llaurence Berard/Philippe Marchenay



The case of France

The profection of geographical indications is the
result of a long chain of events that ran right through
the 20" century. In 1919, a law infroduced the notion
of designation of origin associated with collective pro-
perty rights. A decreedlaw in 1935 created a com- *
mittee which was to become the Institut National des
Appellations d'Origine (INAO) (National Insfitute for
Designations of Origin) in 1947 (now known, since
20006, as the Instiftut national de I'origine et de la qua-
lit€) and laid down the foundations for the Appellations
d'Origine Contrélée for the wine indusiry. The French
law of July 274 1990 broadened the measures to the
whole of the agrofood sector. In 1992 it was adopted
by Europe in the regulations concerning the protection €
of Geographical Indications and Designations of Ori-
gin of agricultural products and foodstuffs (revised in
2006). Since then, two legal instruments ensure the
profection in France: the Protected Designation of Ori-
gin [PDO) — which can be considered to replace the
French Appellation d'Origine Confrolée — and the Pro-
tected Geographical Indication (PGl). L.B. AND P.M.

.4

tives and their own interpretation — often that
of an activist — of the geographical indica-
tions, which they count on heavily for main-
taining biodiversity. Article 8j of the Biological
Diversity Convention takes account of local
skills: “knowledge, innovation and practices of
indigenous and local communities embodying
traditional lifestyles...”. This acknowledge-
ment is taking an increasingly important place
in international negotiations associated with the
Biological Diversity Convention.

The regulations to protect Gls were first
laid out to protect the interests of the produ-
cers faced with unfair competition and legally
remain focused on the protection of the name.
In Europe, the system tends to become a rural
planning tool and more recently a way to con-
serve characteristic animal races, cultivated
varieties, local know-how, and ecosystem ele-
ments modelled by human activities. GIs could
have an important role to play throughout the
world.

Local knowledge aiding biodiversity! The
temptation is great to consider Gls like protec-
tion tools integrating biological diversity, espe-
cially the management of genetic resources,
essential foundations of traditional agriculture

-Geogruphicul indications, a contribution
to maintaining biodiversity?
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MAB: an educational vocation

: UNESCO launched
the Man and Biosphere
programme. After the

trauma caused by the Second World War,
the advances in technology, the exploitation
of natural resources and environments, the
widening gap between rich and poor, the ever
increasing domination of just a few major cul-
tures, the idea was to get a fuller understan-
ding of the relationship between man and his
environment and to work towards a sustaina-
ble and equitable future. Conserving biological
diversity and yet ensuring economic and social
development seemed to be divergent aims.
UNESCO however managed to bring together,
in many different countries, men and women
who gave their time and energy — often on a
voluntary basis — to make this ambition become
reality. In 1974 they set up the MAB program-
me, which proposed the creation of “Biosphere
reserves”, territories for experimentation, well
before “sustainable development”. In France,

Observing, inventorying
and classifying species
were the main occupations
of the count of Buffon.
(Montbard, France)

By FRANCOISE FRIDLANSKY
AND JEAN-CLAUDE MOUNOLOU

this impetus was given and supported by the
founders of MAB-France, devoted to the cause.
Today MAB-France has a basis of ten Biosphere
reserves all respecting the UNESCO recommen-
dations. Practical actions involved in the day-
to-day existence of the reserves involve: con-
serving biological diversity, making respectful
use of the resources available locally, promo-
ting the economic and social development of
the people living in the territories concerned,
making the territories demonstration exhibits
and places of education for everyone.

In 1974 these aims appeared generous but
utopian. UNESCO had very little funding
to offer and the various governments invol-
ved were extremely sparing in their support.
Biosphere reserves were “integrated” into other
operations, most often oriented towards con-
servation — parks, protected areas, conserva-
tories, natural reserves, etc. The operations
aimed to follow the works of Buffon which
were to observe, inventory and protect the spe-
cies making up the fauna and flora and to clas-
sify them according to their relationships with
man well separate from the universe. In the
1850s, ethnologists had already dealt with the
question of cultures and societies. This was the
period when expeditions and colonial victories
brought back a rich harvest of objects from
all sorts of cultures. Adolph Bastian, director
of the Berlin Museum of Ethnography, wrote
“We should first massively buy up the products
of the savages’ civilisation and store them in
our museums, to save them from destruction.”
This is very reminiscent of current operations
in parks or other areas and of various conserva-
tion actions concerning everything from mon-
keys to lichens. These objectives of conserva-
tion do, of course, have their place in the MAB
programme but ever since its beginnings, MAB
has added an educational dimension whose
main tool is demonstration.

Educating is much more than communica-
ting, as proposed by others. Educating means
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offering knowledge, giving training, demanding
a high level of civil responsibility, preparing
everyone for freedom of decision and social
responsibility. From the start, MAB-France had
upheld this education with its conservation
and development policies. In 1991, this was
already clear in the very first French “Biosphere
Letter”. Today, MAB-France is publishing Letter
N° 78 (www.mab-France.org) and educational
demands are still present.

EDUCATION AS THE PRIORITY

However, with the few resources available to
Biosphere reserves, education is only possible
through partnerships with institutions: par-
tnerships with mixed aims. The partners are
infant, junior and senior schools, universities,
local communities, and regions. Working with
regional councils, and with research organisa-
tions, MAB-France participates in the advance-
ment of knowledge that must be disseminated
to all and especially made available to children.
To do so, MAB organises open days, visits,

-MAB: an educational vocation

» One objective of biosphere veserves is
biodiversity ‘and'social understanding
! of young genevations;

(Vosges du-Nord, France)

practical actions and locally concerted actions,
conferences for the general public and for spe-
cialists, research projects. But, the initial objec-
tives were more ambitious. Biosphere reserves
have to help men and women living inside
them to improve their techniques, their practi-
ces and their economy — in forestry or in water
use for instance — in order to respect others as
much as the surrounding environment is res-
pected. So, beyond elementary communication
and in agreement with the facilities available,
actions must be carried out in cooperation with
local and territorial institutions: communes,
the Regional Agricultural and Forestry Board
(DRAF), the Forestry Commission (ONF), etc.
MAB can be seen to cover the whole spectrum
of Mr and Mrs Everybody’s daily life such as the
economic life, the environment (whether it is
ecological or social), some quite special — even
egotistical — and the requirement for greater
equity and respect. In balance the educational
role has been highly satisfactory, appreciated
and praised by all those who have learned of its
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Partnerships with institutions,
schools, local communities |
and regions contribute

to educative efforts.

existence or benefited from its teachings. Now,
if all this is so wonderful, why have MAB’ acti-
vities not spread further through France? Of
course, it would be simple to say that all the
abnegation and self-sacrifice of those involved
is not sufficient to satisfy the demand and to
regret the lack of funding. But, looking at it the
other way round, funding is linked to exter-
nal acknowledgement. Beyond the financial
questions and the resulting compulsory nego-
tiations and concessions, several other causes
have hampered the educational impetus of
MAB-France.

The first cause is time: in 1971 MAB was
launched by UNESCO; 1974 the first Biosphere
reserves were set up in France. At the time,
UNESCO and MAB-France proposed an actual
social construction centred around biological
diversity. Today, the desire for such construc-
tion is commonplace, present in the mouths
of all citizens and politicians, running through
various ecological pacts, and even in the work
of communication and marketing agencies. But,
this trend emerged very recently. In the 70s and

80s few were ready for the questions posed or
the risks explained by UNESCO. In France, at
best, the response was polite attention. Then,
in the 90s, under the pressure of biological,
economic and social necessities, emerged the
preoccupations of sustainable development
and biodiversity, with rallying cries at the
various international conferences — which it
was well thought of to echo in France, not to be
left behind. In the wake of all this, important
research programmes were funded by minis-
tries and institutions, only to be cleverly put to
the credit of politicians and other professional
communicators. Modest MAB-France has been
swallowed up by the movement of which it was
the founder. The good word must therefore
have been spread too early to be audible.

The second cause for the limited recogni-
tion accorded to the efforts made by Biosphere
reserves appears to be the MAB programme
itself. As mentioned, one of MAB%s aims, and
indeed demands, is education. This aspect is
not covered by the large institutions, either in
their political declarations or their economic

©Béafrice Bourrigaud




programmes, although simple communication
is well placed. Educating means giving others,
especially the young, knowledge and training
to make their own decisions without automati-
cally following proposals from above and even
sometimes having the strength to question the
hierarchy. Such possibilities are difficult to
accept for those in power as they are for all
social groups that use dogma for a basis and
that ensure their own perpetuation by keeping
controversies alive rather than by making the
generous effort proposed by UNESCO in 1971.
To illustrate the slowness and

But, let us now look to the future. Making
biodiversity a social construction of the living
and preparing sustainable development gives
society a new dimension, a new perspective
of education. MABS initial objectives, upheld
with difficulty, are receiving just and legiti-
mate acknowledgement. Consequently, edu-
cational actions, efforts made, networks and
relationships woven with society deserve to be
pursued and developed in their current form.

MAB can still be a pioneer and innovator
today, just like in 1971, for a new education
that will be justified by the

the reticence, let us look at The QOOC/ word progress in knowledge and
how the meaning of the word  wa@s spread foo eor/y the transformation of societies.
“biodiversity” has evolved. It ia. be. heard The foundations for this step

appeared in the 1990s and

since often replaces the expression “biologi-
cal diversity”, man implicitly remaining out-
side the notion of “nature”. For some, this
is still the case, as seen in a pamphlet called
“Biodiversity through examples” published in
2007 by the French Ministry for Ecology and
Sustainable Development. It was not before
2000 that general opinion considered biodi-
versity as a social construction concerning the
living world, including man and his societies.
MAB-France has been aware of this for a very
long time and the word “biodiversity” became
fully accepted in Biosphere reserves very early
on.

The third cause is related to the ambiguous
use of the word “interdisciplinary”. This fashio-
nable word is willingly used as a synonym for
“multidisciplinary”, which is quite understan-
dable. By asking experts to contribute their dif-
ferent skills to the collective debate, the powers
that be obtain multidisciplinary counselling
which implies their own ability and authority
to decide. MAB teaches and in contrast uses a
genuine interdisciplinary approach, covering
the living to the social, providing for everyone,
through education, the knowledge necessary to
exercise freedom and responsibility with res-
pect to the community. This vision of society
differs from institutional power and, in spite
of some lip service, only receives minimal sup-
port.

-MAB: an educational vocation

forward seem to exist at several
levels. Analysis of socio-ecological interactions
underway will most likely bring more relevant
knowledge and new ways to apply it.

But beyond this, questions of complexity
arise. Are associations of biodiversity elements
the sum of the properties of each individual
element or do new collective properties emerge
that were not foreseeable. Although it may be
too early to answer yet, questions are clearly
arising, for instance concerning microclimates,

In forestry, the “marteloscope” is an exetcise that enables
foresters to evaluate their abilities using

sustainable development criteria.

localised transformation of soils, the possibi-
lity that new forms of life will emerge — maybe
in human hands. Investigating these issues is
clearly within the scope of Biosphere reserves.
And what about chance? Chance is inevitably
involved in the renewal of individuals, genera-
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tion after generation, as in social and ecological
dynamics. How does chance affect biodiversi-
ty? Must man simply be submitted to it or can
chance become a partner?

From a philosophical point of view, these
questions illustrate how, in matters concerning
biodiversity, the notions of static conservation,
equilibrium and optimum are myths. Quite the
opposite is true, in France and throughout the
world a multitude of ways of providing expla-
nations are offered depending on the situation
and the culture. MAB’s viewpoint is that they
should be respected and given the freedom to
express themselves and to evolve. These notions
need to be integrated into education with suc-
cessful transmission only in the long term.
New knowledge and new questions will find
their place in education — programmes, struc-
tures, diplomas — and will lead on to more. The
men and women involved in Biosphere reser-
ves will have the double responsibility of first
learning then teaching. Finally, for the future of
Biosphere reserves, this might not be enough.
Having the right diplomas will not be sufficient,
the next generation will have to show their pro-
fessional skills, the ability to adapt, and should
accept MAB'’ ideals and objectives.

Historic propositions of UNESCO were the
constant transformation of education and the
renewal of biodiversity. Through its achieve-
ments, MAB-France can transform the future
concerns of the stakeholders into educational
material and thus pursue the work of the pio-
neers. W

These numbered trees are included in a database which participates in
a “marteloscope” exercice.

Ecological engineering and
the sustainable redesign
imperative

Designing and  implementing  sustainable
environmenfal management is a major science
and engineering challenge for the 21+ century.
Maintaining human well-being amidst populo-
fion growth and a demand for improved living
standards in the developing world will require a
major shift in human attitudes towards the value

Ecological engineering uses the natural
abilities of ecosystems to resist
external forces such as storms.

(Vosges du Nord after the 1999 storm,
France)

of nature and profound changes in how humans
conduct many activities. It will require rethinking
the design of industries, cities, agriculture, fores-
fry, transportation, and energy use; how best o
restore degraded ecosystems; and how fo pro-
fect remaining wild areas.

Ecological engineering is central to this sus-
tainable redesign imperative. It has the general
strategic goal of maintaining or increasing natu-
ral processes, and hence the goods and services
they provide to humans and other species, with
minimal human intervention and minimal adverse
collateral impact. This strategic goal reflects the
original 1962 definition of ecological enginee-
ring by H. T Odum as “those cases in which the
energy supplied by man is small relative to the
natural sources, but sufficient to produce large
effects in the resulting patterns and processes”.

Ecological engineering uniquely combines
ecological understanding of the funcfioning of
nature with engineering — using science, mathe-
matics and experience for solving problems
within constraints — to design ecosystem manage-
ment practices that are environmentally, socially
and economically viable, and that sustain both
humans and nature. Ecological engineering uses
the natural tendencies of ecosystems fo self-orga-
nize, fo resist external forcing, to be resilient (e.g.,
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fo recover from disturbance), to adapt to change, to
be multifunctional, and to be selfsufficient because
they use solar energy and recycle materials.

Prior to industrialization and globalization, eco-
logical engineering was widely used by humanity,
even if it did not go under that name. It is sill used
today by many indigenous populations. Ecological
engineering can be used fo resfore ecosystems; for
example, replanting hedgerows into infensive agri-
cultural landscapes, or restoring wetlands, following
gravel mining. It can also be used fo substitute for
technologies that use nonrenewable fossil fuels.
For example, “green roofs” provide insulation for
buildings, purify rainwater and provide habitat for
species that use the natfive plants on the roofs. In
another well-known example, New York City chose
fo maintain forests in the city watershed rather than
constructing a vast new water purification plant.
Acting as a natural purifier, the forest filters the water
supply for the whole city, while also providing other
goods and services. Forest protection was the chea-
per opfion.

While there many examples of ecological engi-
neering already in use, there are many opportunities
for further use of the approach and much remains
fo be done in developing the underlying science.
For example, how did human fechniques used for
millennia but now becoming lost in modern culture,
effectively use natural processese A central challen-
ge is how fo put our current ecological understan-
ding info practice and to develop ecological engi-
neering best suited fo today’s world.

Particularly well developed in the USA (e.g.,
the American Ecological Engineering Society), the
discipline has now spread fo many parts of the
world (e.g., the International Ecological Enginee-
ring Society). In France, the Institut
Supérieur d'Ingénierie et de Gestion
de I'Environnement (Higher Institute
for Environmental Engineering and
Management] has been teaching
ecological engineering since 2005,
and a new ecological engineering
program has just been developed by
the national research agency (CNRS).
Our lle de France group, GAIE
(Groupe d’Application de I'lngénie-
rie des Ecosystémes) helps develop
and promote ecological engineering
and was created in 20006.

As Peter Vitousek and colleagues
poinfed out, susfaining human/natu-
ral coexistence means “we cannof
escape responsibility for managing

Forests are

“water purification plants”.
(Mont Ventoux, France)

“Green roofs” provide insulation

for buildings, purify rainwater and
participate in the conservation
of species.

the planet”, and this will require “active manage-
ment for the foreseeable future”. Ecological enginee-
ring will play a major role in this future.

Cuve G. JoNEs, IsagELLE DAJIOZ AND Luc ABBADIE
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Further reading

» Millennium Assessment, Statement of the Board. 2005.
Living beyond our means. Natural assets and human well-
being. www.maweb.org/documents/document.429.aspx.
pdf.

e VITOUSEK, P M., MoonEy, H. A., LUBCHENCO, J., MELILLO,
J. M., 1997. Human Domination of Earth’s Ecosystems.
Science, 277: 494-499.

e Opum, H. T., 1962. Ecological tools and their use, Man
and the ecosystem, Proceedings of the Lockwood confer-
ence on the suburban forest and ecology. The Connecticut
Agricultural Experiment Station, Bulletin, 652: 57-75.

* www.ecological-engineering.com

* www.bioengineering.com

° www.ecoeng.com.au/

» www.iees.ch/business.html (Other ecological enginee-
ring businesses)
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ADEME : Agency for the Environment and Energy Management (France)
BRG: Bureau des ressources génétiques

CBD: Convention on Biological Diversity

CEESP: IUCN Commission on Environmental, Economic and Social Policy
CIRAD: Agricultural Research Centre for International Development (France)
CNRS: National Committee for Scientific Research (France)

CRDI: Research Center for International Development
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C3ED: Centre for Economics and Ethics of the Environment and Development, (France)

DATAR: Regional Land Planning Administration (France)

ECOPAS: Protected Areas of Sahelian Africa Project. Funded by the European Commission
in the transboundary ‘W’ Region Biosphere Reserve (Benin, Burkina Faso, Niger)

ENGREF: French Institute of Forestry, Agricultural and Environmental Engineering

ENS: Ecole normale supérieure

ENSCP: Ecole nationale supérieure de chimie de Paris (France)

FAO: Food and Agriculture Organization of the United Nations

FEM: Fonds mondial pour I'Environnement / GEF : Global Environment Facility

FFI: Fauna and Flora International

FNE: Fédération francaise des associations de protection de la nature et de I’environnement

GELOSE : Law for securing local resource management (Madagascar)

GICC: Gestion et impact du changement climatique

GIP-ECOFOR:  Groupement d'intérét public des écosystémes forestiers

GRI: Global Reporting Initiative

ICPE: Installations classées pour la protection de I’environnement
IFB: French Institute for Biodiversity

IFREMER : French Research Institute for Exploitation of the Sea

INRA: French National Institute for Agricultural Research
INSERM: Institut national de la santé et de la recherche médicale
IRD: French Institute for Research and Development

IUCN: World Conservation Union

LPO: Ligue de protection des oiseaux

MAB: Man and the Biosphere Programme

MEDAD: French Ministry for Ecology, Sustainable Development and Spatial Planning
MNHN: French National Museum of Natural History

NGO: Non-governmental Organization

OECD: Organisation for Economic Cooperation and Development
PNR: Regional Natural Parks (France)

UNDP: United Nations Development Programme

UNEP: United Nations Environment Programme

EU: European Union

UNESCO: United Nations Educational, Scientifc and Cultural Organization
UNITAR: United Nations Institute for training and research

WBCSD: World Business Council for Sustainable Development

WCS: Wild Life Conservation Society
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Man and
the Biosphere
Programme

For more than thirty years, the Man and the Biosphere (MAB)
Programme, particularly through its World Network of Biosphere
Reserves, has initiated and supported studies on the interactions
between human societies and natural resources in various cultural
and socio-economic confexs.

The diversity of the biosphere reserves’ objectives along with

the diversity of their ecological, economic, social and cultural
situations makes them ideal laboratories for research and training in
conservation and the sustainable use of biodiversity.

The Division of Ecological and Earth Sciences, through its MAB
intergovernmental Programme, wishes to make a substantial
contribution to meeting the challenges of biodiversity management
in multi-use areas with the objective of sustainable development.
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