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The Economic Value of Biodiversity

humans detect the violation. If, however, other group
members detected the violation, the offender had to
sacrifice a pig to placate the nature spirit; the pig was then
shared in a feast with all group members (Hemam and
Gadgil, pers. obs.).

Unlike the modern world view people living in such
communities do not see the world, living or non-living,
natural or artificial. as a warehouse of commodities. They
do not sce themselves as free to so deploy resources at their
disposal as to maximize the satisfaction obtained from
enjoyment of such commodities. Rather they value plants,
animals, other natural elements as deserving of respect by
pcople, and are afraid of adverse consequences if they
violate culturally prescribed norms as to how these
non-human elements are to be treated.

This approach came to be rejected as large-scale
societies developed following intensification of agriculture
and the emergence in society of groups no longer
dependent on the natural resources of any particular
locality. Such groups have little motivation to ensure
sustainable use of the biological resources of any given
locality, since they have the option of drawing on the
resources of other localities, or of substituting less for more
scarce resources (Gadgil and Guha 1992).

Large-scale societies dominated by such groups slowly
came to embrace a new world view, and a new value
system. This perspective, especially as elaborated in the
Judaco—Christian tradition, set humans not as part of a
wider community of beings, but apart. It came to view
nature as totally dedicated to the fulfilment of human
wants, at the pleasure of people (White 1967). Eastern
cultures with religious traditions such as Buddhism,
Jainism and Hinduism did not depart as drastically from the
perspective of humans as members of a community of
beings including other living and non-living clements. So
Hindus continue to protect primates, permitting the survival
of tens of thousands of Macaca radiata, Macaca mulatta
and Presbytis entellus in the thickly settled countryside of
India. This countryside is also dotted by hundreds of
thousands of Ficus religiosa trees. Buddhist shrines in
southeast Asia have temple groves attached to them, as do
Shinto shrines in Japan. This does not at all mean,
howcever, that these Asian societies have not permitted
large-scale erosion of their biological diversity, whether in
India or Thailand (Lohmann 1991; Gadgil and Guha 1992).

Societics dominated by Islam, and especially by
Christianity, have gone farthest in setting humans apart
from nature and in embracing a value system that has
converted the world into a warehouse of commodities for
human enjoyment. In the process, not only has nature lost
its sacred qualities, but most animal species that have a
positive symbolic value in other human cultures have
acquired very negative connotations in the European
culture (Lawrence 1993). Conversion to Christianity has
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meant an abandonment of an affinity with the natural world
for many forest dwellers, peasants, fishers all over the
world (Caulfield 1984). The northeastern hill states of India
bordering China and Myanmar supported small scale,
largely autonomous shifting cultivator societies until the
1950s. These people foltowed their own religious traditions
which included setting apart between 10 and 30% of the
landscape as sacred groves and ponds. Most of these people
were drawn into the larger market cconomy and converted
to Christianity by the late 1950s. On so converting to a
religious belief system that rejects assignment of sacred
qualities to elements of nature, they began to cut down the
sacred groves, to bring the land under cultivation, as well
as to market rattan and timber. However, they gradually
discovered that this led to serious difficulties, especially as
the fires set during the slash-and-burn cycle now often
spread to their settlements, burning down houses. Many of
these people have therefore re-established the sacred
groves, although now they are termed safety forests instead
(Malhotra 1990; Hemam and Gadgil, pers. obs.). The
system of social sanctions against violation of these newly
instituted safety forests is, however, identical to that which
supported the protection of sacred groves in pre-Christian
times. There are many other examples of spontaneous
reassertion of protection to forest tracts by local tribal and
peasant communities in other parts of India as well.

The establishment of protected areas is the modern
equivalent of this. In modern societies, as in traditional
ones, protected areas serve the longer-term interests of the
members of society. The difference between them lies in
the way in which nature is regarded, and in the trade-offs
that are regarded as permissible. That is, the difference lies
in the beliefs and traditions that determine how nature is
regarded in each. Some, however, would argue that these
differences may not be fundamental. Indeed Wilson (1984,
1993) believes that humans have an inherent inclination to
affiliate with life and life-like processes and that these innate
tendencies may be a basis for an appropriate ethic of care
and conservation of nature, especially the diversity of life.

12.2.4 Use value: species versus habitats

In all socictics, the most visible economic value of
biological resources arises from the use of domesticated
and wild resources in production and consumption. Such
direct uses of biological resources comprise both
consumptive uses, ¢.g. through agriculture, hunting,
fishing, grazing or harvesting, etc., and non-consumptive
uses, e.g. through recreation, tourism or research and

cducation. Thus, as the names imply, consumptive uses
usually entail the cxploitation and harvesting of
domesticated and wild resources in the production and
consumption of economic ‘goods’, whereas non-
consumptive uses can be classified as economic ‘services’
provided by these resources.
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Domesticated biological resources are also an important
source of direct use value in many production and
consumption activities, including agriculture, mariculture,
plantation forestry and tree crops, livestock rearing and
pharmaceutics. In most of these uses, the initial ‘genetic
material’ may originally have been derived from wild
resources; however, thanks to modern breeding methods,
biochemistry, research and development efforts, the
potential uses of *domesticated” biological resources and
material are multiplied and the productivity gains vastly
increased. Later chapters in this section report estimates of a
range of direct-use values of domesticated biological resources.

However, this is not to say that the ‘pool’ of
domesticated biological resources and genetic material is
now, or will ever be, completely independent of the stock
of wild resources. There is mounting concern that ex situ
conservation ~ the use of zoos, botanic gardens, breeding
programmes, germplasm *laboratories’, gene or seed banks
and other methods of maintaining species and genetic
stocks away from their natural habitats — is not sufficient
for sustaining all the domesticated biological resources that
we require. For example, Weissinger (1990) stresses the
importance of ex situ conservation through germplasm
technologies in maintaining genetic diversity, but he also
acknowledges that such methods cannot conserve the
whole range of an organism’s diversity; rather they
preserve a sample of it. Moreover, this sample is
necessarily incomplete. It represents only a portion of the
population at the moment of its extraction. This implies
that we may not know all the ‘useful’ properties of wild
resources and that we may need to augment continually our
existing stock of domesticated resources, genetic material
and varieties through appropriating more biological ‘raw
material® from organisms and their habitats.

Some components of the direct value of such species
have already been indicated, including their potential to
sustain and improve agriculture; to provide opportunities
for medical discoveries and industrial innovations; and to
preserve choices for addressing as yet unforeseen problems
and opportunities for future generations. Genes transferred
to domestic crop plants from their wild relatives can
increase yields, improve quality, provide resistance to pests
and diseases, extend growing ranges, permit wide
hybridization between crop species or between them and
related wild species and so on. The major reserve of genetic
diversity necessary for the development (and biological
protection) of future agricultural plantation and forest crops
for the humid tropics resides in the natural forests.

The case for focusing on habitats rather than species is
very strong. even if one is interested only in the genetic
pool. Indeed, the conservation of biological diversity in the
tropics is largely a matter of conserving entire habitats
rather than individual species of flora and fauna (Whitmore
1990; Terborgh 1992). First, given the multiplicity and

The Economic Value of Biodiversity

diversity of species in habitats such as tropical forests and
coral reefs there are economies of scale in protecting
several species concurrently: the opportunity cost of
protecting additional species once one is protected are very
low or zero if their habitat is co-terminous. While some
species may be more vulnerable than others and require
extra protection, by and large, the (marginal) costs of
protecting additional species fall precipitously once a
habitat is protected for the preservation of one species.
Conservation of biological diversity is a public good not
only from the standpoint of the beneficiaries but also from
the standpoint of the species themselves! (You cannot
protect one without protecting others which share the same
habitat). The importance of recognizing this fact is that the
additional benefits accrued from the conservation of all or
most of the species in a habitat may justify the conservation
of larger areas, which increases the probability of survival
under unfavourable natural conditions, such as changes in
temperature and rainfall, and anthropogenic impacts such
as air pollution, acid rain and encroachment.

A second reason why conserving habitats is preferable to
conserving species is that we are not certain which species
are likely to turn out to be the most valuable or for that
matter valuable at all. Habitat conservation has an
information or quasi-option value in that it keeps our
options open until more information becomes available.

A third reason is the complexity of interactions and
mutual interdependence among species in tropical habitats,
together with our limited understanding of these
interactions. This makes it necessary to protect many
species to ensure the protection of one. Thus, even if we are
not interested in certain species directly as an end in
themselves, we may still have to protect them as a means to
protecting the species we are interested in. Since these
other species are themselves dependent on yet other species
for survival, soon the need for the protection of the entire
habitat becomes inevitable. The conservation of biological
diversity is a joint production function with many protected
species as its joint inputs and outputs. The larger the
number of species protected, the higher is the probability of
survival of the particular species we want to protect. At the
limit, full protection of the entire habitat maximizes the
probability of survival, assuming that we know enough to
delineate the habitat area and that no shifts in habitat take
place due to climate changes such as global warming. The
interaction of ecological and economic factors would
determine the cut-off point between ‘critical’ and “non-
critical” habitats.

A fourth reason is the relatively narrow range of habitats
of several tropical species and the irreversibility of
destruction of tropical habitats. Severe modification of a
limited number of fragile habitats is likely to result in
massive extinction of species since both the capacities of
the species to adapt to a new environment and of habitats to



















































































































































































































































































































































































































































































































































































































































































































































































































Glossary
allopatric
allopatric speciation

apoendemic

aquaculture

artificial insemination

artificial selection

assets

baseline data

benthos

bequest value

biocoenosis

biogeography
biological control
biological resources

biome

biopesticide

bioregion

biosphere reserve

biotope

-
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occupying different geographical ranges.
speciation via geographically separated populations.

polyploid endemics that are derived from widespread species of a lower ploidy

level.

breeding and rearing fish, shellfish, etc., or growing plants for food in special
ponds.

a breeding technique, most commonly used in domestic animals and sometimes in
captive breeding of wild animals. in which semen is introduced into the female

reproductive tract by artificial means.

selective breeding, carried out by humans, to produce a desired evolutionary
response.

goods that provide a flow of services over time.

tundamental units of basic inventory information that are crucial for biodiversity
conservation planning and management. These are both biotic and abiotic and
usually include: (1) the presence and/or abundance of species and other units; (2)
other dependent biotic data (e.g. plant cover for macroarthropods); (3) the
appropriate influential abiotic variables, and (4) human variables.

living at the bottom of the sca or a lake.

value, defined by willingness to pay. to ensure that peoples™ offspring or future
generations inherit a particular environmental asset.

varied community of organisms living in the same small arca, ¢.g. in the bark of a
tree.

the scientific study of the geographic distribution of organisms.

control of pests by using predators to cat them.

those components of biodiversity of direct, indirect, or potential use to humanity.
a major portion of the living environment ot a particular region (such as a
coniferous forest or grassland). characterized by its distinctive vegetation and
maintained by local chimatic conditions.

pesticide made from biological sources. that is from toxins which occur naturally.
a territory defined by a combination of biological. social, and geographic criteria,
rather than geopolitical considerations; generally, a system of related,
interconnected ecosystems.

established under UNESCO's Man and the Biosphere (MAB) Programme,
biosphere rescrves are a series of protected arcas linked through a global network,

intended to demonstrate the relationship between conservation and development.

small area with uniform biological conditions (climate, soil, altitude, etc.).
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bistype

buffer zone

breed

Cambrian

captive breeding

centre of diversity

character
chemicalization
clade

clear-cutting

clone

co-adaptation

co-evolution

co-management

common property resource

management

community

compensating variation

competition

Glossary

group of genetically identical individuals.

the region near the border of a protected area; a transition zone between areas
managed for different objectives.

a group of animals or plants related by descent from common ancestors and
visibly similar in most characteristics. Taxonomically, a species can have

numerous breeds.

the earliest period of the Palaeozoic era, extending from 500 to 550 million years
ago.

the propagation or preservation of animals outside their natural habitat (see ex situ
conservation), involving control by humans of the animals chosen to constitute a

population and of mating choices within that population.

an area with a high number of species, which might be recognized on a global,
regional or local scale.

any recognizable trait, feature, or property of an organism.

accumulation of unnatural concentrations of certain chemical compounds.

set of species from a common ancestral species.

the removal of the entire standing crop of trees. In practice, may refer to
exploitation that leaves much unsaleable material standing (e.g. a commercial

clear-cutting).

a set of genetically identical organisms asexually reproduced from one ancestral
organism.

evolution of characteristics of two or more species to their mutual advantage.

evolution in two or more interacting species in which the evolutionary changes of
each species influence the evolution of the other species.

the sharing of authority, responsibility, and benefits between government and local
communities in the management of natural resources.

the management of a specific resource (such as a forest or pasture) by a well-
defined group of resource users with the authority to regulate its use by members
and outsiders.

all the organisms that live in a given habitat and affect one another as part of the
food web or through their various influences on the physical environment.

the change in income necessary to restore the consumer to its original level of
utility after a price change.

use or defence of a resource by one individual that reduces the availability of the
resource to other individuals.










































































































The true number of plant and animal species that |

inhabit our planet is not yet known. Nearly two
million species have been identified by scientists, b
estimates of the number yet to be described have
ranged from 10 million to 30 million. It is now
recognized that this diversity is important not just
the intrinsic appeal of a varied natural environmen
but because biodiversity is essential for the mainte
nance of the Earth’s natural systems.

Plants and animals have been used by humans
throughout the centuries, but now the very surviva
these resources is under threat from rapidly expan
ing human populations that are degrading the
environment at an accelerating rate. Despite incre:
awareness of the importance of biodiversity, the
scientific foundations on which to plan policies fo
conservation and sustainable use are still being
developed. There are major gaps in our knowledgg
the world’s biological resources and the means by
which biological diversity is maintained.

The scientific community has been actively addr
ing many of the problems in recent years; the urgey
of the matter has now been recognized at inter-govg
mental level by the Convention on Biological
Diversity, signed at the United Nations Conference
Environment and Development held in Rio de Jane
in 1992 and now in force. The Convention recogni
‘the general lack of informartion and knowledge
regarding biological diversity and. . .the urgent ne
to develop scientific, technical and institutional
capacities to provide the basic understanding upor
which to plan and implement appropriate measur

The Global Biodiversity Assessment:

+ Provides an independent, critical, peer-reviewed scientific analysis of the curre
issues, theories and views regarding the main global aspects of biodiversity.
Assesses the current state of knowledge, identifies gaps in understanding and
draws attention to those issues where scientists have reached a consensus as w
as those where uncertainty has led to conflicting viewpoints and a need for furg
research.

Describes and analyses the main components of current research, including th
characterization, origins, dynamics, distribution, monitoring and multiple val
of biodiversity; biodiversity and ecosystem functioning; human influences on
biodiversity; biotechnology; data and information management, and communi
tion.

Around 1500 biological and social scientists from around the world have
contributed their knowledge and expertise to the Assessment, providing an
unprecedented source of information for decision-makers, officials, scientists an
any others interested in the future of our planet.

The Global Biodiversity Assessment was commissioned by the United Nations
Environment Programme (UNEP) and funded by the Global Environment Facility
(GEF).
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