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ABSTRACT

This paper considers the nature of preferences for the preservation of biodiversity,
and the extent to which individuals are well-informed about
biodiversity.Biodiversity is the variety of life.The concept of Biodiversity is at the
centre of environment and social movement. Biodiversity has become a major
organizing and practical principle for the environmental movement and proposed
Treaty on Protecting the Diversity of Plants and Animals. It is also a crucial
practical and ethical concern. Environmental ethicists have drawn the attention to
properties of environment which are naturally evolved or the properties of
naturalness.

INTRODUCTION

The concept of Biodiversity is at the centre of environment and social movement. The theme
of Diversity emerged in the 1980s and early 1990s as a progressive response to major
political, economic, social and environmental shift and crises.Biodiversity has become a
major organizing and practical principle for the environmental movement and proposed
Treaty on Protecting the Diversity of Plants and Animals.This is again the primary
component of the Global Environmental Summit in Brazil.

Environmental restoration is the central concern to environmental policy of all
organizations/companies. It is also a crucial practical and ethical concern. Ethics as the
overall subject of environmental protection and restoration is being gaining paramount
importance. Emergence of environmental ethics has been far more enlarged with the canopy
of corporate environmental responsibility. Corporate and social responsibility for
environment and environmental ethics are synonymous. Environmental ethicists have drawn
the attention to properties of environment (like beauty, diversity, richness, integrity,
interconnectedness, variety, complexity, harmony, intricacy, autonomy) which are naturally
evolved or the properties of naturalness.

Three largest issues in international debate at present have direct bearing on ethical issues are
(i) the climate change negotiation and the rights of unborn generations, (ii) the biodiversity
debate and the value or rights of other species ecosystems and (iii) the earth charter and the
value of statements of environmental rights.
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|_____________| |_____________| |_________|
Direct Use Value Indirect Use Value Non-Use Value

This paper deals with two interrelated aspects as (I) Biodiversity Concept, Contour and
Implications, and (II) Concern for Ethics.

Biodiversity Concept, Contour and Implications

Biodiversity refers to the number of species on the planet, and it also is used more broadly as
anumbrella term.Biological diversity refers to the variety and variability among living
organisms and the ecological complexes in which they occur. According to Article 2 of
CBD—Biological diversity “means the variability among living organisms from all sources
including, 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.”

The levels of biological diversity are (a) diversity in the stock of genetic materials, (b) species
diversity, and (c)diversity among ecosystems. Biological diversity of cultivated plants,
animals, and other living things is of utmost importance. These other living things include the
crop plants and livestock animals and soil organisms. The biological diversity in agricultural
system is environmentally very important. Biological diversity in agriculture is considered at
the species level, at the sub-species level and at the habitat level. The overall value of
biological diversity is (i) economic value, (ii) livelihood value, and (iii) evolutionary value.
Such values may be direct value, indirect value and non-use value as has been depicted in
Figure 1.

Figure 1.Biodiversity Value Source: Das Gupta (2010)

Species Destruction / Extinction

Genetic diversity of livestock is being lost up to 30% of global mammalian and avian
livestock breeds (i.e. 12000 to 15000 breeds) are currently at risk of being lost and cannot be
replaced. Factors considered as being largely responsible for the declining genetic diversity
of livestock:

1. Destruction of the entire native habitats of livestock,
2. Development of genetically uniform livestock breeds, and
3. Farmers’ and /or consumers’ preferences for certain varieties over time and breeds.

Undoubtedly, local breeds are better adapted to their environment.
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Species destruction / extinction may occur:

1. Primarily due to action of human beings
2. Due to over exploitation of species
3. Due to habitat destruction
4. Commercial pressures to exploit other features of land—

(a) Logging off trees for timber/wood
(b) Converting the land to agricultural uses
(c) Clearing the land for the urban expansion
(d) Other reasons

This problem is acute in developing countries which contain large share of world’s species.

Effective maintenance of biodiversity depends on the maintenance of habitats identifying
valuable habitats and protecting such valuable habitats from developmental pressures. The
world’s primary areas of genetic and species abundance and diversity are in the developing
countries in Central and South America, Africa and Southeast Asia.

Crop Diversity

Crop diversity is the variance in genetic and phenotypic characteristics of plants used in
agriculture. Crop may vary in seed size, branching patterns, height, flower colour, fruiting
time or flavor. It may vary also by response to heat, cold or drought as well as the ability to
resist specific diseases and pests. The diversity in a crop can also result from growing
conditions such as nutrient poor/rich soil, genetic differences(such as early maturity and
disease resistance).

The practical use of crop diversity goes back to early agricultural methods of crop rotation
and fallow fields. Planting and harvesting one type of crop on plot of land one year and using
a different crop in the next year based on differences in plants nutrient needs.

Crop diversity enhances improved nutrition, new markets and higher income. Lack of crop
diversity threatens food security. Agricultural diversity boosts food security. Diverse
agricultural systems can sustainably improve food security and supply a varied and healthy
diet for people. The food- based approach, when integrated with other strategies, can be used
to tackle malnutrition, micronutrient deficiencies, and impact of climate change on farming.
Maintaining biological diversity is essential for productive agriculture and forestry.
Moreover, most biological diversity existsin human managed ecosystems.

Diversification of agriculture may also mean diversification/variations between (a)
agriculture and allied activities like animal husbandry and (b) in cropping patterns like (i)
between food crops and non-food crops, (ii) between cereals and non-cereals food crops, (iii)
between traditional crops and horticultural crops, and (iv) between low productivity to high
productivity crops.

Most experts estimate that the world’s species diversity is at 10 to 30 million, but that is also
very approximate. Actually, the estimated numbers of unknown species greatly exceed the
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number of known species. Only 1.4 million species are “known to science” and have been
classified by specialists. One study of insects in the forest canopy found 5 out of 6 to be new
species. Invertebrates are not yet completely known. Nearly half of the freshwater fishes of
South America are un-described. New finds are made continuously in the tropics. Exploration
of deep-sea recently led to the discovery not only new species, but of new life forms at the
family level (20 families or sub-families). Nematodes and Bacteria have yet to be well-
studied. It is apparent that the estimates of 10 to 30 million are not out of line.

The biological diversity is greatest near the equator, and declines towards higher altitudes.
Tropical rain forests are especially known for their exceptional diversity. “Hotspots” harbor
an unusually rich local diversity.

The biodiversity hotspots hold especially high numbers of endemic species, yet their
combined area of remaining habitat covers only 2-3 percent of the Earth’s land surface. Each
hotspot faces e4xtreme threats and has already lost of least 70 percent of its original natural
vegetation. Over 50 percent of the world’s plant species and 42 percent of all terrestrial
vertebrate species are endemic to the 26 biodiversity hotspots.

Table 1.Hotspots of the World and their Total Number of Endemic Vascular Plants

HOTSPOTS                                                       ENDEMIC

Tropical Andes 20,000

Mesoamerican forests 9,000

Western Sundas 8,870

Madagascar 8,000

Mediterranean Basin 7,000

Caribbean Island 7,000

Philippines 6,000

Atlantic Coast of Brazil 6,000

Cape Region 5,850

Eastern Himalayas 5,000

Brazil’s Canada 4,200

Southwestern Australia 4,170

Western Ecuador and Darien-Choco 3,760

Pacific Islands 3,275

Wallacca 3,000
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Western African Forests 2,960

Western Ghats(India)/ Sri Lanka 2,690

New Caledonia 2,590

California Floristic Province 2,140

Northern Indochina 2,130

Khasia-Manipur 2,000

New Zealand 1,940

Central Chile 1,800

Succulent Karro 1,750

Eastern Arc and Coastal Forests 1,250

Source :IPCC, 1998

The Biodiversity hotspots of Asia-Pacific covers  East Melanesian islands, Himalayas, Indo-
Burma, Japan, Mountains of Southwest China, New Caledonia, New Zealand, Philippines,
Polynesia-Micronesia, Southwest Australia, Sundaland, Wallace and Western Ghats and Sri
Lanka. Western Ghats and Sri Lanka biodiversity hotspot with recorded facts are shown as
hereunder:

Hotspot Original Extent(square kms) 1,89,611

Endemic Plant Species 3,049

Endemic threatened birds 10

Endemic threatened mammals 14

Endemic threatened amphibians 87

Extinct Species + 20

Human population density(people/sqkms)             261

Area protected (square Kms) 26,130

+ Recorded extinction since 1500

Source : IPCC, 1998

Threats of Biodiversity

Extinction is a natural process/event and, from a geological perspectives, routine matter.
Most species that have ever lived have gone extinct. The average rate over the past 200
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million years is 1-2 species per year, and about 3-4 families per million year. The average
duration of a species is 2-10 million years (based on last 200 million years). There have also
been occasional episodes of mass extinction, when many taxa representing a wide array of
life forms have gone extinct in the same blink of geological time. In the modern era, due to
human actions, species and ecosystems are threatened with destruction to an extent rarely
seen in earth history.

Across the planet, biodiversity is being eroded and ecosystem services degraded. The most
important threats to biodiversity are degradation of environment and human interferences
which have long been habitat loss, due to deforestation and large scale conversion of land to
agriculture and urban centres, introduction of invasive alien species, overexploitation of
biodiversity resources.

The habitat loss / degradation /fragmentation is an important cause of known extinctions.
Deforestation proceeds in tropical forests become the cause of mass extinctions caused by
human activities. All species have specific food and habitat needs. The more specific these
needs and localized the habitat, the greater the vulnerability of species to loss of habitat to
agricultural land, livestock, roads and cities.The habitat damage, especially the conversion of
forest land to agriculture has a long human history. It began in China about 4,000 years ago,
was largely completed in Europe by about 400 years ago, and swept across USA over the past
200 years or so.

The poor are particularly vulnerable to these consequences as they are directly dependent on
biodiversity for their day to day survival and are generally not in a position to afford
substitutes.About 70% of the world’s poor live in rural areas and depend directly on
biodiversity for their survival and wellbeing.The urban poor also rely heavily on biodiversity.

Conservation and Sustainable Management

Conservation refers to the protection of species, their habitats and ecosystems from
e4xcessive rates of extinction and sustainable use of biodiversity resources. The Convention
on Biological Diversity (CBD) or informally BiodiversityConvention is an international
legally binding treaty. This is actually one of the international initiatives for conservation and
sustainable management. This Convention was formed at the fourth Summit in Rio de Janeiro
on June 05, 1992 and entered into force on December 29, 1993.The Conservation of
Biodiversity is one of the three main goals of CBD. The two other goals of CBD are
(i)Sustainable use of its components, and (ii) fair and equitable sharing of benefits arising
from genetic resources. Numbers of international organizations are involved with the
Conservation and Sustainable Management of Biodiversity. These are IUCN, UNEP,
UNCED, SSC, WWF, WHO, etc.

The United Nations at its General Assembly in 29 December, 1993 proclaimed May 22, the
International Day for Biological Diversity(IDB) in order to increase understanding and
awareness of biodiversity issues.The observance of IDB started from 22 May with the theme
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2002:Dedicated to Forest Biodiversity.

The themes of IDB from 2003 to 2015 are as below:

2003 : Biodiversity and poverty alleviation—challenges for sustainable development

2004  :    Biodiversity: Food, Water and Health for all

2005  :   Biodiversity : Life Insurance for our Changing World

2006  :   Protect Biodiversity in Drylands

2007  :   Biodiversity and Climate Change

2008  :   Biodiversity and Agriculture

2009  :   Invasive Alien Species

2010  :   Biodiversity, Development and Poverty Alleviation

2011  ;   Biodiversity and Forests

2012  :   Martine Biodiversity

2013  :   Water and Biodiversity

2014  :   Island Biodiversity

2015  :   Biodiversity and Sustainable Development

Sustainable Resource Use: “THUMB RULES”

The “Thumb Rules” for sustainable resource use are listed as hereunder:

 Protect Habitat Patches  Protect Selected Species

 Protect Critical Life History Stages of Prey  Regulate Extraction
 Ritualize use of Species  Domesticate Important Species

The Ecocentric Ethic

1. Humans are an integral part of the Great Web of Life

2. Living nature has Existence Value and Bequest Value, beyond all its Use Values

3. Concern for future availability of the natural resource base

The Commons and the Communitarian Ethic are also very pertinent for this purpose. These
are:

1. The community transcends the aggregate of atomistic individuals.

2. Traditional edicts of the community are stronger than legal/formal sanctions.

3. Individuals are forbidden to exhaust ‘commons’ (common property resources).
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4. Rights of all members of the community (including those yet unborn) ensured.

Diversity of Production System
-------------------------------------------------------------------------------------
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Figure 2. Diversity of production system Source: Das Gupta (2010)

Conservation of Diversity—Constraints, Prospects and Gaps

This entire aspect is depicted in a tabular manner (Table – 2) as hereunder:

CONSTRAINTS PROSPECTS GAPS

1. Land tenure issues
2. Gender & equity issues in

natural resources &
diversity management

3. Inter-departmental
coordination

4. Smuggling of timber
across the international
border

5. Shifting cultivation
6. Inter-state border

disputes
7. Insurgency

1. State Govt. agencies
2. Research organizations
3. International donor

agencies
4. International & national

policies & conventions
5. Academic institutions

including schools
&colleges

6. Shifting cultivation

1. Gaps in knowledge &
information

2. Gaps in vision
i. Monoculture plantation

ii. Introduction of
HYV/Hybrids of crops

iii. Conversion of natural
vegetation areas into
cash crops

3. Gaps in policies & legal
structures

4. Gaps in institutional &
human capacity

5. Gaps in diversity related
research & development
(R & D)
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Source:Das Gupta (2010)

Conservation

Conservation biology matured in the mid-20th century as ecologists, naturalists, and other
scientists began to research and address issues pertaining to global biodiversity declines.

The conservation ethic advocates management of natural resources for the purpose of
sustaining biodiversity in species, ecosystems, the evolutionary process, and human culture
and society.

Conservation biology is reforming around strategic plans to protect biodiversity. Preserving
global biodiversity is a priority in strategic conservation plans that are designed to engage
public policy and concerns affecting local, regional and global scales of communities,
ecosystems, and cultures. Action plans identify ways of sustaining human well-being,
employing natural capital, market capital, and ecosystem services.In the EU Directive
1999/22/EC zoos are described as having a role in the preservation of the biodiversity of
wildlife animals by conducting research or participation in breeding programmes.

Protection and Restoration Techniques

Removal of exotic species will allow the species that they have negatively impacted to
recover their ecological niches. Exotic species that have become pests can be identified
taxonomically (e.g., with Digital Automated Identification SYstem (DAISY), using the
barcode of life). Removal is practical only given large groups of individuals due to the
economic cost.

As sustainable populations of the remaining native species in an area become assured,
"missing" species that are candidates for reintroduction can be identified using databases such
as the Encyclopaedia of Life and the Global Biodiversity Information Facility.

 Biodiversity banking places a monetary value on biodiversity. One example is the
Australian Native Vegetation Management Framework.

 Gene banks are collections of specimens and genetic material. Some banks intend to
reintroduce banked species to the ecosystem (e.g., via tree nurseries).Reduction of and
better targeting of pesticides allows more species to survive in agricultural and
urbanized areas.

 Location-specific approaches may be less useful for protecting migratory species. One
approach is to create wildlife corridors that correspond to the animals' movements.
National and other boundaries can complicate

Concern for Ethics

The very link with historical tradition of long duration is undoubtedly is one of the important
aspects of environmental education. This environmental ethics have been ignored. Such
thoughts are the base of the concept of ecological harmony which in turn emphasizes the
message of the World Conservation Strategy (Khoshoo,1987).The chief objective of
environmental education is that individual and social groups should acquire awareness and
knowledge, develop attitudes, skills and abilities, and participate in solving real-life
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environmental problems. Perspective should be integrated, interdisciplinary and holistic in
character (Khoshoo, 1987). The most important objective in environmental education and
awareness therefore is not to introduce a new subject, but a new approach to education which
cuts across various subjects. Environmental Science is essentially not a single subject, but a
conglomerate of both basic and applied sciences as well as engineering, socio-economics,
ethics and law. The aim is to have a perfect environmental bias which permeates all facets of
one’s life and does not get compartmentalized in one place.

Some values and beliefs are not static entities. Dominant social thoughts and situations affect
values. The concerns for material development, market economy, centralized bureaucratic
organizations and confidence in science were the order of the past century. Alternative
concepts on development have shifted the focus of development on local cultures, resources
and sustainability rather than mere quantitative macro economic development (Kumar, 2008).

Overall Ethical Dimension of Environment

Environmental restoration is the central concern to environmental policy of all
organizations/companies. It is also a crucial practical and ethical concern. It is like that in an
ever increasing urbanized and industrialized world.

Ethics is the overall subject of environmental protection and restoration. It is being gaining
paramount importance. Hence, the emergence of environmental ethics alongside those of
‘governmental ethics’ and’ business ethics’ with a far more enlarged canopy of “Corporate
Environmental Responsibility”.

Corporate Social Responsibility for Environment and Environmental Ethics are synonymous.
It refers to responsible attitude towards our environment needed by government, industry and
the professions, and in the teaching of this subject in universities and colleges. Environmental
ethics should seek to guidelines at the policy, managerial and training levels in practice, as
well as knowledge for teaching undergraduate and postgraduate students in universities and
colleges across a range of disciplines(Thomas, 1997). Greed, self-interest, complacency,
deception and lack of training need to be tackled and accompanied by education, awareness
and the development of “Corporate and Social Responsibility”.

Environmental Audit (EA) and Environmental Ethics (EE)

Big questions are; what is EA and is it effective and ethical response to demands that
government and business develop a more responsible approach to the environment?
Undoubtedly, the environmental issue is an ethical issue. Admittedly, every human is a
polluter and deplete of resources. The simple message is that by way of pollution or depletion
threatens life-styles and ultimately life itself. EA has actually become the accepted
mechanism for enforcing minimum environmental standards.

The common element against polluting and depleting has been a concern for the interest of
someone other than the polluter or deplete. It is this outward looking perspective which has
attracted the name environmental ethics to the endeavour. In the language of pure philosophy
this is a ‘concern for the others’; the religious person might refer to a ‘brother’ or ‘sister’; the
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economist or lawyer will speak of a ‘third party’; and a social scientist knows the importance
of the ‘stakeholders’(Carey, 1997).

In practical terms an ethical relationship is not devoid of the exercise of power, but that
power is exercised positively. “Power evokes responsibilities, and this is the central reason
that calls for corporate responsiveness that have been prevalent in recent years”.

The accounting profession has identified and distinguished four types of related audit services
put under the generic “EA” level such as:

1 Environmental Consulting Services

2 Site Assessment

3 Operational Compliance Assessment and

4 Environmental Management System Assessment
Livesey, 1991)

Keeping ethical dimension in mind, the range of environmental policies may be classified
into (i) Global Issues, (ii) Regional Issues, (iii) National Issues,(iv) Local and Sectoral Issues,
and (v) Issues for the Individual.

Three largest issues in international debate at present having direct bearing on ethical issues
as pointed out by Osborns (1996)are:

1. The climate change negotiation and the rights of unborn generations

2. The biodiversity debate and the value or rights of other species ecosystems and

3. The earth charter and the value of statements of environmental rights

Needless to say that the responsibility for our environment is shared. It is not a duty of
governments only. It is an obligation of us all. Caring for the environment becomes an
instinctive characteristic of good citizenship.

What actually is needed now is to effectively mobilize the energies and commitment of
individual man, woman and children. Each and everyone have a contribution to make. We all
have to play, however small, in conserving this common inheritance.

Ethics and Climate Change

Undoubtedly, significant risk to the planet-earth is posed by climate change and thereby
every nation should have an important stake in addressing this threat. The Intergovernmental
Panel on Climate Change (IPCC) has confirmed the gravity of the problem.

Dimension of climate change are cross-sectoral, while international organizations, processes
and mechanisms are limited by their mandates and portfolio boundaries. Hence, dealing with
climate change is really difficult (Das Gupta, 2008). Action is essential now on energy
efficiency, conservation and diversification and adoption. Appropriate technological
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innovations are urgently needed. For this, research and development (R &D ) of private
sectors should be supported by governments.

Here the biggest question comes as: who is going to pay for the costs of addressing global
climate change and how the costs will be shared?  Such challenges are being faced by
leaders, parliamentarians and policy makers. Both industrial and emerging market economies
need to acknowledge their common but differentiated responsibilities to accept an
equivalence of burden- sharing to see that all countries take national action on climate
change, and to negotiate an effective regime aimed at stabilizing global levels of carbon
emissions within agreed acceptable targets.

The effect of climate change/ global warming is global in nature. However, the solutions need
to be implemented locally and every individual can make a difference. The solution lies in
being environmentally aware and following environment friendly practices suggested by Das
Gupta(2008).

Actions to be taken to achieve low- carbon economy

Towards a low- carbon economy suggested steps to help one KICK THE CARBON
DIOXIDE HABIT are listed below:

1. Making a commitment

2. Assessing where one stands

3. Deciding and planning where one want to go

4. Getting energy efficient

5. Switching to low-carbon energy

6. Investing in offsets and cleaner alternatives

7. Offering or buying low-carbon products and services

8. Getting efficient

9. Buying green and selling green

10. Do-carbon one’s life

11. Teaming up

12. Talking and debating

Source: www.Unep.org and www.earthprint.com

Whether you are an individual, an organization, a business, these are the suggested steps you
can take to reduce your carbon emissions, the total of which is described as carbon footprint.
You may think that you don’t know where to begin; but by simply reading the steps, you
have already begun.
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CONCLUSION

If humanity along with the other flora and fauna has to survive on this planet, all nations-
developed and developing must take sincere endeavor. All our actions should be guided by
sustainable development principles. The challenge is to arrive at agreements that are fair in
their distribution of responsibilities. Collaborative action by government, the community and
individuals could combat climate change.  There cannot be a perpetual division between
haves and have-nots in the name of climate change.  We shall have to strengthen our
scientific infrastructure and human resource to meet the daunting challenges that are
emerging. Besides, the major challenge of doubling our food production, we have the specific
concerns of poverty, low productivity, and low economic returns to our farmers,
sustainability of the farming systems, genetic erosion of our rich biodiversity, gradual
depletion of natural resources, apprehended adverse impact of global climate change and
above all the likely consequences of globalization on Indian agriculture. We shall have to
become globally competitive, taking full advantages of our comparative strengths removing
the existing weak links in the food chains, reducing wastages and giving a thrust to the agro-
processing industries and also by devising appropriate policies that are beneficial for our
resource-poor farmers. We must provide them minimum livelihood security. In order to
achieve this, we shall need appropriate policies, new institutions, new breed of scientists and
above all new technologies such as biotechnology, information and communication
technology, remote sensing technology, etc. so as not to be left behind in the new revolution.
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