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1 INTRODUCTION

Huwmauw beings are perhaps the only species o eartihv who-have
both the ability and the desire to- dvastically modify their external
evwirorument. Most other species gradually adapt themselves to-
their evwivronment and their very suwrvival depends ovvhow well
they cawv do-this.

This ability to-mould or influence the external exwirovunent
has also- made humany beings the most successful of species; at least
in evolutionoawy terms. They have colonised most of the eawtivand
are now setting their sites ovvother planets. It has allowed them to-
live and survive inv hostile evwivonments, to-grow and transport
food where none was available;, and to-keep out the elements of
natwre for move successfully thawn most other creatures.

The hwwmouv capacity to-think and to- transform thoughty
into-technmologies; or ways of doing things, underlies the ability to-
change the evwironument. Undoubtedly, technology has
progressively freed the humaw race from the limitations ands
shackles of nature - diseases canv now be prevented or cuwed; body
pawty can be replaced, unimaginably large distances can be
trovelled inv v very short time, haumauw beings canv fly into- space or
go-deep under the oceans and there are no-discernible limity to-
humaowv achievements; as science fiction keepy reminding us!

However technology, that has so-broadened some of the
obtions available to-huuman beings; has also- significantly
contributed to-the depletion and degradation of nature and,
therely, significantly reduced many of the other options that were
available to- human beings. Thousands of species have
disappeaved, perhaps forever. Natural evwirovuments have been
modified and destroyed and evenw while technology has opened up
for hwmown habitation mony hostile evwironments, it has
simultaneously polluted and poisoned many hospitable ones;
making thew wnfit for hwman habitation. Even while medicines
cure some diseases, humony chemical and industrial wostes couse
others. Techmology enables us to-get water ov energy covweniently
within our houses, but techmological processes also-destroy our
watersheds and owr forests. Though we grow more and more food,
it is less and less nutritive and some of it iy downwight unsafe. Wes
are onw what cawv be described as a technological treadmill -



however fast we run, we do-not seem to-get anywhere substantive;
at least inv terms of universald hwumouny welfoure.

The Indian Enwironmenial Crises

The cuwrent levely of the evwironmental crisis inv Indiow conv be
Jjudged by the fact that:

As against the requirement of av 33% forest cover, only a little
over 10% of the land aweav of Indiav iy covered by closed fovests.

The industrial wood demand on the foresty of Indiav is almost
thwee times their anvnual productiow rate.

The load of livestock on Indiavy foresty is cuwrently calcwlated
to- be about thwee times ity carrying capacity.

Indiovs foresty ave aumong the least productive inv Asiay, their
average ool productivity of lessy thaw 1 cw wv per hectore
being about a founthv of the Asiown average:.

Fuel wood extraction from the foresty is calculated to- be almost

Indiav has among the lowest per capitow availability of foresty inv
the world, less than 0.1 havper head.

The anvnuald loss of topsoil, by erosion; iy estimated to- be over
6000 milliov tons.

According to- estimates; over o third of Indiowvs land is affected
The avreav prowne to- flooding has move thaw tripled inv the last
forty yeows, from 19 wmilliow hectowes to- over 60 milliow
hectowes. Ironically, nearly half the districty in Indiov have
suffered from bothv floods and droughts.

There iy rapid degradation and loss of grasslands, deserts,
consts;, rivers, mawine ecosystems, and the related species.
Riverine and: mawine fisheries are being severely impacted
because of the destruction of fushv breeding (spawning) aweas
and high levels of water pollution.

Recent datw suggesty that a third of the entire riverine lengtiv
inv the country (about 6000 kms) has moderate to- severe
pollution.



o According to the Central Pollution Control Booawd, over 5
milliow litres of liquid effluenty low untreated from polluting
industries inko- owr water bodies every daw. Simiowly, 17
milliow litres of untireated liquid effluenty flow from wiban
areas into- our water bodies every day.

o According to- WHO estimates; over 20% of alll commumnicable
diseases irv Indiov awve due to-poor water quality. The proportion
s much higher in terms of infant mortality.

o A lawge proportiow of Indiauv cities hawve unheadthy levels of air
pollution, especially invtermy of total suspended particulates.

o A World Bank study of 36 major cities inv Indiav estimates that,
arwually, there are over 40,000 premature deaths and nearly
2 crove cases of hospital admissions and sickness requiving
medical treatment, due to- air pollution. The poorver
living, nutrition, and health;, are morve susceptible to- negative
healtivimpacty from air pollution.

Soccal Conflicty and the Evwirorunenit

Nature and naturad resowrces are increasingly being cornered by
the richv and powerful, for their wausteful lifestyles; just because they
have the power and money to-exclude others. The poor people, who-
desperately need access to- nature and natuwral resources just to-
survive, awe finding it increasingly difficult to- meet even their
basic needs. This is forcing the poor to- commit ecological suicide
by over using the few resowrces allowed to-thewm. It iy also-allowing
the richvto-destroy the remaining resources as they seek
increasingly opulent life styles. The inequitable access to- nature
has also- resudted i significant social conflicty around the
evwirovunent. These conflicty awre making it increasingly difficult
to- conserve natuwre and to- use natuwral resources inv av sustainalble
moarner.

Underlying these trendys is the foct that natwre is being
commoditised. Nature and ity elementy awe being increasingly
looked at as ownv economic “resowrce’” meant solely for hwmoan use
and, consumption, and subject to-all the prevailing market forces.
Therefore, the forces for conservation are being increasingly
newtralised by those opposing forces that want to- maximise profity
and economic and financial retuwrng. Interestingly, the



comumoditising of nature is o recent trend and historically, in
Indiov and elsewhere; nature way looked at very differently and
conserved for v vawiety of reasons aond out of diverse motivations.

2 HISTORY OF CONSERVATION IN INDIA

Historically, nature wa bothv revered and feawed inv Indiov.
Wilderness aveay (forests, lakes, rivers, grasslands, coasty and
deserts) were considered vawiously to-be the abodes of the Gods, or
abodes of the souls of ancestors or of evil demons and spirits.
Simidawly, species of planty and animals were considered sacreds
and worthy of respect and protectiow.

Sacred Sites

Across the country there were thowsands of sacred sites and groves
where natwre was alowed, to- remain and evolve relatively
wndisturbed. Eventoday, after o hundred yeary of attack, some of
the best-conserved awveas in Indiow are those that were protected by
traditional commumnities as sacred sites. A conmumow practice
across much of Indiay, and invfact inv many powts of the world, was
to- recognise the sacredness of certain forests, water bodies or other
wilderness areas and think of them as sacred groves ov sites. Very
elaborate and stringent rules weve fornmulated to-ensure that the
sacred sites and groves werve properly conserved, and these rules

Clearly there were great advantages in hawing divine
support for unpopular policies. However, the interesting question
s how this divine support, or perhaps the mythv of divine support,
way established and maintained.

Chawvacteristically, where societies had less evolved structures
of social administration, the intervention of human agenty in
enforcing the will of the Gods was minimal. Inthese “primitive”
societies oy misfortune or ilness, of which there were mawny, was
taken as v demovutration of supernatural wrativ. In most cases
the victimv had, or believed that he or she had, already done
something that was inv violation of divine dictums. Therefore,
there way little reason to- doubt that the ilness ov loss was av swift
and hawshv retribution. Inthose few cases wherve the victims dids
not accept that they had done anything to-deserve this, the fact
that there was retribution from the Gods was considered better
evidence thaw their denials. Consequently, they were branded as
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howving sinned twice; once whewn they disregarded divine edicty
and again when they falsely protested their innocence:. In some
cases, actiony of past lives were also- ivwoked as Karma, to-explainv

Individual misfortunes were not the only types of evidence
offered for establishing a belief inv divine retributive power.
Natuwral calamities like eavthquakes; floods, droughts, storms;
forest fires, landslides and many such, which affected the whole
community, were also-postulated as retributiow of God or nature;
onthose who-defied the law. Very often the ire of the whole
conmmumnity way focussed on those few who- were seerv as hawing
brought such misfortunes on to-the heads of everyone.

The setting up and maintenance of sacred groves and sites
was perhaps the most effective wayy of conserving natuwre. Rules
regarding sacred groves and sites differed from region to-regionw
oand oweav to-aweaw. Therefore, onthe one extreme were sacred sites
like the ones inv Meghalaya, where no-humowy interference was
allowed and even the inadvertent removal of o leaf, o flower or av
twig attracted severe divine retribution. However, all sacred sites
were not so- strictly protected. For example, the Kans of Uttow
Kannada, in Karnatako, were one such. Though no-trees could
be felled there, removal of now-tumber forest produce was
permitted under certain conditions. Inthe Sarnasof Bihar, everv
trees could be cut and the local priest could give permissiov for
this. Similawrly, invpoarts of Mahawashtra, trees could be cut from
sacreds groves only for building schooly and temples. Some sacreds
groves allowed limited extractiow of resowrces during drought or
other natuwral calamities.

Aport fromv groves, there were also-sacred lakes;, ponds and
rivers. Aw interesting example iy reported fromv Sikkim, where the
Sikkim government way forced to- abandonw a Hydel project onw
Rathong Chw river, becauwse this river iy considered holy and
sacred and the people of the state protested against the dawmming
of their sacred river.

But how did these sites acquire their sacredness? Perhaps the
most Likely thesis is that traditional communities, or at least their

* A belief that the acts done in earlier lives determine what happens to them in this life.



leaders; recognised the need to-conserve nature and yet saw the
temptation that over exploitution held out. Realising that
something stronger thowv just av social decree was requived, if
conservation principles weve to-be scrupulously followed, the need to-
coryerve became pout of religiows dictwms where disobedience
inevitably meant displeasure of the gods or spirits, and the
resultont misfortunes. For example Ciprioni; conmumenting ov the
belief among the Onge tribaly iv Little Andamany that their spirvity
do-not like tubers and other edible rooty to-be hawvested ov eaten
says:
This uncoviscious preservation may well be the result of a
decree; insome remotepast;, by an Onge seer who-realised the
danger of killing off the entive plants and invented the
guardian spivily as o detesvent..... The spirils select the Onges’
food for themy inthe sense that they regard everything as
edible or poisonous; according to-whether the guardian spivit
spirily and the infensely practical way in which they operaie;
coincides vemarkaldly well with those foods which tend to-
promote normalhealth/ [Ciprioni 1966 ]

The fact that many of these decrees actually promoted what
now seems to-be the most rattonal option, supporty such an
interpretation, for it seems too-coincidental that through av
randow process such rattonal imperatives could hawve beew awrviveds
at inv conmmunity after community. According to-Ishwour Prakash:

InIndia avvariety of plant and animal species have been
congidered sacred by one or morve conmumunidies and therefore
never destroyed (Prester 1971). The most widely protected of
such ovganisms is the peepal tree (Ficus religiosal), found
depicted on a Moharyodaro-seal of around 2000 B.C. Other
species of the genus Ficus are also-considered sacred; and
were not felled traddionally by all Hindw castes: It is notable
that Ficus is now considered a genus of particulor

dversily - avkeystone mutualist (Gilbert 1980). In particulay;
iy preservation may have helped mainioin high levels of
populations of highly edible frugivorous birds; especially
pigeons and doves [Prakash 1980, quoted in Gadgil 1985]



Again; accorvding to-Madhav Gadgil:

Inva semilar fashiory no-cobrov is killed near certain temples
and it iy believed thait no-snake-bite will ever be fatal in the
lo-remove the fear of these very dangerous animals; and may
hawve suuvival value as; for example; i many deaihs from
snake-bite are due to-fear of dealv rather than from the
poison: (personalobservations). [Gadgil1985]

Ownthe other hand; there are also- many seemingly irvational
or sometimes evesv destiructive “superstitions”, which comnot be
Sacred Species
Ti
One species that has benefited both from taboos and totemism, is
the Indiowvtiger. The tiger is one of those species that was very
widely respected and evenw worshipped in mowy porty of the
country. This may possibly have been due to-the magnificence of
the animal;, o magnificence that iy evident even today inthe
attention that it conumands worldwide. However, as there are
many other equally magnificent species invthe wild, this could not
be the only reason. The tiger was also- seenv as embodying the
qualities of courage, of strengtivand endurance; perseverance;
speed and intelligence; qualities that hwmaw beings admire.
There was also- v certain mesmeric quality invthe worship of the
tiger as it was perhaps among the greatest predators of humarny

Traditional communities found themselves relatively
helpless against the ovslaught of the tiger, as do- modern rural
conmuwmunities. Their only defence seemed to-have been to-try and
establish a “spirituad ink” with the tiger, such that their worvship
and sacrifice would give thew protection and make thew

uwmnmune.

Inthe mangrove foresty of Sunderbans, in West Bengal, the
peoble living inv and awround the tiger territory have taken tiger
worship to-new heighty. There iy a belief that if atiger eaty v
personthen he or she goes straight to-heaven. This has resulted inv
old menw and women walking into-the jungle and waiting for the



tiger to- come and eak them. Understandably, this has created
mayjor problems for the forest depavtment.

The Sema Nagas of Nagaland hold the tiger, along withvthe
python and the hornbill, in awe and respect. In pawty of

Mahawrashtra, the tiger and the cobra are worshipped and temples
awre evected invtheir honowr. For example; within avfew kilometies
avound the Waghjal tiger goddess temple; no-tiger ov panther iy
hunted and it iy believed that tigers and panthers will not kil
huwman beings or domestic animals invthat avea. [Gadgil 1985]

Among the tribes of Vishakapatnawm district, therve is at least
one clany, the Killo-clan, who-have the tiger as their totem. In
Chotow Nagpwr area, Bhils bow down whewn they come across their
totem, the tiger, and women vei their foces as av sigr of respect
[Elwin 1986 ]. Amongst the Dudh-bhaina Baiga, tigers are never
killed. Infact, they believe that if they shoot at them they would
inevitably miss. Some of the Baiga dislike being avpawt of av tiger
hunt and believe that evew if they auwe forced to-be avpauwt of such av
hunt, the tiger would not be killed [Elwin 1986 ).

Snakes

Swrprisingly, the snake; especially the cobra, even though it is
much feared and responsible for many deaths; is another species
that iy revered and worshipped, and consequently protected.

The worship of the snake covv perhaps be explained in terms
of the feaw that people hawve of it. Considering they find themselves
by and large helpless against this deadly killer, they perhaps
resovted to-worshipping it inthe hope that such worship might give
thew some protection. The snake iy a totem of mawy clans and
most of these clang do- not kill their totemic animal and oftew try
to-feed it by offering milk.

Inthe Malabow Const, there were vawrious snake groves and av
pawt of every house was supposed to-be set apart for the snake as o
howsehold God. Snakes were considered apaut of the property and
whew av snake was seexv inside ov neawr v house; great core was
taken to- catchv it without hwting or injuring it. Killing av snake
was considered av grave sivvand even to- see v snake whichhad av
head injury was believed to-be bad omen [Thuwston 1909].



InKeralay, sacred groves dedicated to-snakes, called Naga
Kavus; were common. Inthe Ezhimalo regiovw there were
hundreds of serpent groves attached to- shwines and howseholds:
InMeghalaya, there iy v famous sacred grove at Mawphlang; 25
kv from Shillong;, where all forms of wildlife, especially snakes;
ave protected. In some party of the country it iy believed that
leprosy and leucoderma are caused by the anger of serpents.
Snake gods are appeased o av bivthvand atonement iy offered to-
thew for wrong doing [Mitrav et al. 1994].

Evenw invthe Vedic Age; snake worship was widely prevalent ivv
Indiov and references are made to-Abibuduyo, the serpent of the
deep. Also; as anv inscription at Banawvasi, invKanaraw inv Soutiv
Indioy, v stone cobraw was evected invthe middle of the 15t centuwry
AD. InChamba district, in Himachal Pradesh; the “Golden
Snake” iy offered milk and in Bengal the snake goddess Manasa is
worshipped widely. Such acty are supposed to-protect the people
from snakes. Among the Meithies of Manipur, the snake iy believed
to- be v dead ancestor and iy accordingly worshipped. Among the
Khasis, in Meghalaya, av mythical snake called U Thiew iy
worshipped and iy supposed to-have the powers of hawming those
who-do-not pay it adequate respect.

Treey

Indiov shawes withy much of the world av tradition for respecting
and worshipping trees. Trees, along witivother plants, have been
considered to-have o special relationship withy hwunans, vauwiously
being the abode of the gods, of ancestors and of relatives;, and
also- sawiowrs, possessors of wisdom, knowledge, potency, fertility,
oand of life itself.

Perhaps the most sacred of all trees is the pipal (Ficus
religosa).

“Long held by the Hindus to-be the permanent abode of the

gods, the pipal is considered to-be not only the home of

Krishwa.... but also-home to-the holy Hindw trinity, Braluwna,

Vishwmu, and Shivaw [Altmauny 1991 ]

Another widely worshipped tree inv Indiov is the Bavyon tree
(Fecus bengalensis). However, sacred status is not restricted to-
these few trees. Different comwmunities, in different pauty of the
couwndtry, worship different species. In Tamil Naduw, more thaw 250
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Sthala Viikshas (sacved tree sites) hawve beew recovded. They
contain one or move tree of a single, venerated, species. Over 70
species of trees hawe beew recorvded from Sthada Viikshas; the oldest
of which date back to- move thawn 500 years. Each of these species is
associated with one or move deity. Believing a tree to-be sacred
means mownvy things, but at the very least it means that that tree
gets some protection.

Some trees are also- associated with special rituals. The
Khasis, for example, use the Khasi Oak for evecting sacred posts.
The Jaintias also- offer animal sacrifices neow the Oak tree, and
some covnsider it a phallic symbol! The Oraow perform o wedding
ceremony when they plant a fruit tree, and until the tree iy
“mowried”, no-fruit or flower is to-be plucked or used. People Living
avound the Sowriskaw Sanctuary, inv Rajosthan, tie rakhisow stems
of trees, ow raksha bandhary to- demovustrate the affinity betwees
trees and hwmowy beings.

Some Limditadions of Sacredness

However, all traditional practices were not necessarily good for
the conservationw of nature: For example, the submersiow of ashes;
and oftewv of pawtially burned bodies; into-av river, especially the
Gangay, has cansed munch pollution. So-has the practice of
throwing flowers; statues and other substances, including coal,
into- rivers after worship and festivities. Even the mandatory
burning of bodies inv v wood pyre iy not terribly friendly to-trees or
the atmosphere.

Of course; it must be remembered that when these activities
and ritualy stowted perhapy the load on the evwironument was
much less and so-they were not seenv as athweat. Also;, our
understanding of pollution might not hawve beew as well developed
ay it iy today.

3 NATURE AS A DEVELOPMENT RESOURCE

Though elementy of the traditional values regowding nature sl
survive inv vauwious pawty of Indiay, especiolly ivv ruwal oweas and the
tribal belty, the control of communities over natuwre has almost
disappeared. Most of the foresty and other wilderness areas now
belong to-the government. Thervefore, new methods and safeguowds
howve to-be evolved to- evusure that these areas arve properly
conserved.
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Most governmenty around the world have “development” oy
a mayor objective, and the Indiawn government is no-exceptiov.
The notiow of development has had av interesting history. Whew it
first begawn being wsed invthe context of countries, it referred
almost exclusively to-the levely of economic development ov growthv
that had beenw achieved. Therefore, countiries were considered
developed inv direct proporvtion to-how rich they were inveconomic
terms. Europeany countries, withy mauwvy colonies and; consequently,
with large revenues; were described as move developed thaw those
which did not hawe colonies and, consequently, were economically

poover.

However, at the turn of the century and especially after the
Furst World Wow (1914 -1918), many people began to- question this
understanding of “development”. It was felt that economic growthv
alone could not be considered development unless it promoted
equity. Covusequently, o country that had, as o pout of ity “empire”,
colonies that were impoverished, could not be considered
developed. Similawly, if withinw av country the wealthy were few and
mawvy were poor, thenw again such a country could not be
considered develobed; evew if ity financioal wealtihv was very grea.

In recent times; such thinking has been travuslated into-
what awre knoww as social or munan developmenit indicalors;
whichv include education, health; sanitation, access to-drinking
water, nutritional levels, and civil righty. The United Nations
Development Prograwmme (UNDP) now brings out a Humawv
Development Report that ranks countries on the basis of such
social and, huwmowny indicators.

Inthe 1960s;, another concerw stouwted being expressed about
the definitiow of development. With the growing realisatiow of
what we were doing to-owr natural resources, people stouted
questioning whether aw country could be considered developed if
ity economic growth was based on the destruction of nature and
natuwral resowrces. As natuwral resources werve fundoamental to-
growth, any strategy for growthvthat destroyed these was bound to-
fail inv the medium to-long run. Suchy av strategy would essentially
be wuustainable. Out of this realisation has growwn the notiow of
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Development, thervefore, was redefined to- meav only that
economic and social growth that was equitable and that could be
sustained over time. The term “sustainable development” begaw to-
be wsed to- distinguish between the old understanding of
development and the new one, which included sustainablility.
Switainable development has thus been described as development
which:

“..meely the needy of the present without compromdising the

ability of fulure generations to-meet thedr own needs:” (Owr

Comumon Futwre, 1987)

Carrvying Capacdy

To fully understand what sustainable development means; we
nmust first understond the notiow of carrying capacity. The
cawrrying capacity of o orvganism or o systew iy ity capacity to-
meet demands and withstand pressues without doing damage to-
tself or compromising ity capacity to- meet future demonds and
withstond future pressuwes. For awvecosystem, this could meawy ity
capacity to-replace resources that hove been extracted (ity
productive capacity) and assimilate pollutanty (ity assimilative
capacity), without getting degraded.

To-understond this better, consider that evenw humouwv beings
have o carrying capacity. We cawv safely donate only that amount
of blood that owr body cawv replace without harming our body.
Similawly, we conv be exposed to- o certain amount of pollutants,
without damaging our healti. However, if ouwr body was draineds
of blood or if we were exposed to-the type and quantity of
polutonty that were beyond owr ability to-assimilate; then we
would not only seriously injure ourselves, but inv extreme cases also-
die.

A similow thing happens inv nature. For example; take av
river. The river has awvv ability to-function without permanent
damage evewv if av certoinv aumount of water iy withdroww from it
and takew for hamumawn consumption. However, if we drain the river
of most or all of ity water, then the river, as o ecosystem, dies or
gety permonently damaged. Also;, av river has the ability to-
assimilate some pollutonty and to- biodegrade thew so-that they
do- not damage the ecosystem. However, if we duwmp the types or
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quantities of pollutanty that are beyond the assimilative ability of
the river, thenthe river gety seriously damaged and evew dies.

The diagram below shows how we inferact with nature and

challenge ity cawrying capacity.
CARRYING CAPACITY
NATURE
A~ l v

Using the produce Releasing waste

of nature nto- nature
THE PRODUCTIVE THE ASSIMILA
CAPACITY OF -TIVE
NATURE CAPACITY

OF NATURE

FORESTS WATER POLLUTION
BIODIVERSITY AIR POLLUTION
WATER LAND POLLUTION
SOIL
MINERALS

Therefore, one way of ensuring sustainable development iy to-
ensure that the process of economic growtivdoes not take from
natwre move thauww it is able to- regenerate, and does not pollute
nature beyond ity ability to- assimilate these pollutants.

The Role of Technology

The cawrying capacity of o resource iy not finite. Thwougl better

management and techmology, the carrying capacity of vawious
natwrald ecosystems conv be enhanced. For example; thwrough the

applicatiow of genetic engineering; maivdy in the form of better
seeds ond foster growing straing of crops; the productivity of
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cultivated planty and of the land o which they grow cow be
increased. The applicatiow of fertilisers and irrigationw can also-
enhance the productivity of land. Similawly, the assimilative
abilities of o ecosystem conv also-be enhanced. Recently there
howe beew successful experimenty withv eartiworms - called
wormiculiure - where the introduction of eauwthworms inv compost
pity cawv significantly enhance the ability of the ecosystem to-break
doww the waste matter and assimilate the biodegradable
substonces, consequently enhancing the quality of the soil.

However, the ability to-develop and apply technology has
also- made human beings perhaps the only species ow earthvthat
caw degrade and destroy natwre and survive to-regret it. Nature
seems to-hawve the ability to- regulate the consumption of all other
species.

So; for exaumple; if inv av pauwticidowr area the nunber of deer
increase to-av point wherve they stowt consuuming move grasy thew
ca be regenerated, then the ovaillability of grass goes down ands
this; invtwrn resulty inthe reduction of the deer population.
Simidawly, if inv o awreaw the population of tigers increases to-ov
point where they eat up the deer faster than the deer corv
reproduice then; very soon, there is not enough food for these tigers
and their population beging to-decline. This mechanismw ensures
that the population, and consequently the conswmption; of each
species is kept within the cawrying capacity of the ecosystem and
that no-one species conv exterminate another. This cycle is
endlessly repeated. The diagrom below explaing this relationship.

DEER POPULATIOMN

MUMBER
oF

AMIMALS
TIGER

POPULATION
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However, humowv beings hawve developed the techmology by
which they con destroy their oww resources, and their immediate
surrounds; and then tap the resources of other species and
locations.

The tfficcency of Nature

In natwre;, nothing goes waste. The ‘waste’ of one creature is the
resource of another and is finally o input to-one pawt or another
of the ecoyystemu. Therefore, aw whole host of insecty and
mecroorganisms live inv and off the excrement of vawious animals.
These insecty and microorganismy break doww (biodegrade,) this
excrement to-av point where it becomes nowrishument for the soil.
Similowly, dead planty and trees and even the cawcasses of
animals, become homes and food for other creatures who, invthe
process; help them to-be assimilated by the ecosystem.

Only huwmowv beings, because of the rate at which they
conswume; the technologies that they have developed for
focilitating corsumption, and the natuwre and quantum of the
waste they throw out, hawve o tendency of exceeding the carrying
capacity of the ecosystems they depend ov. The problem is
aggrovated by the fact that huwman beings have the ability to-
immunise themselves from the consequences of degrading their
immediate exwivonument by transferring their attentions to-other,
remote,; ecosystems, once their imumediate ones awe destroyed.
Therefore; it is important to-devise ways and means by which the
interaction of hwmowv beings with the rest of natwre is kept at
sustavinable levels.

Achieving o Sustainable Processy of Development

Suwstainable development is not something that can be achieved
overnight. The path to- sustainability is through enswring that
every project, every activity, every scheme and every policy is
progressively made evwironmentally friendly, ttll it itself becomes
sustainable and promotes over all sustoinalbility. Given below are
some of the aweas and issues that need to-be focussed onw i owwr
seauwch for sustainable development.
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Forestry

Swstainable development within and throughv the forestry sector
means that we should hawvest from foresty only that much of
timber and now timber produce that it caw regenerate. So; for
example; if aforest grows at the rate of 2 % av yeow, owr hawvest
should never be greater than the increment: Thiy iy similow to-the
principle of judicious financial management where people are
expected to- not eat into-the capital of their savings but live off
their interest.

How we work and harvest our foresty is also- important. For
example; if we harvest the young and growing trees, thew in the
long term the forest will die. Similawly, if we concentrate onw only
one paut of the forest, thew even though overall we might not have
extracted move thawn what is regenerated; the area from which we
have over harvested might becowme barrev.

Biodiversity

Biodiversity ov biological diversity is defined as the varialility of
ecosystems, species and genes. It iy now recognised that the
maintenance of biodiversity iy critical for huwmany wellbeing and
suwrvival,

There are many types of ecosystems o eartiv. For exaunple,
there are the seas and oceans, rivers ond lakes, forests, deserts,
there are sub-categories. In India, there awe sixteen major types of
foresty and hundreds of subtypes. Similarly there awre tropical
oceany and temperate oceans; there arve cold and hot deserty and
vawious types of mountain ranges and grosslonds. Biodiversity at
the ecosystem level means the vawriability of ecosystems.

Within each ecogystemy, there are various species. Humar
beings are one such species, but there arve others like tigers; lions;
elephanty, peepaltrees, deodartrees, gulmohar ond neemtrees,
peacocks, crows; bees; flies; etc. etc. Biodiversity at the species level
means the vawiability of species.

Within each species; each individuwad iy different. Among
humany beings; for example; though we awe all of one species; each
one of uy is physically and mentolly different from the other. There
awe similow vowiations among individual members of all species.

17



Biodiversity at the genetic level means the vowriability of
individuals of the saume species.

Conservation of biodiversity implies ensuring that the
vawiability among ecosystems, species and genes does not become
less than what iy natuwral and that, in any case, no-ecosystemm or
species becomes extinct.

There are many reasons why it i important to-conserve
biodiversity. Some of the major ones ave described below.

Medicine: v large proportiow of the medicines that awe used in the
world, especially the nonw-allopathic ones, are derived from planty
and animals. Yet, we hawe only irwestigated about one percent of
the knoww species for their medicinal and other values. And of the
species likely to-exist ovw eawth, perhaps only twenty percent have so-
for been discovered and identified. If a species that hay either not
yet even beew identified, or whose medicinal and other uses have
not yet been inwestigated, becomes extinct, thew the cure to-some
of the diseases that awre cuwrvently plaguing the world, like AIDS
and concer, might be lost for ever. Evew if v species that we have
already inwestigated and found to-be of no-use; becomes extinct,
there are grove dangers. For, though this species might be of no-
use v curing the ailmenty we know about today, what is the
guarantee that some new diseases might not appear invthe future,
Jjust as AIDS did some years back: And thenw we might discover that
ity cuve died with the extinctiow of the species that we thought was
valueless. Therefore; invorder to-ensure that our options are not
foreclosed; we need to-ensure that each and every species is
conserved. This is the option vadueof biodiversity.

Agriculiure: AW the planty we cultivate or the animals wes
domesticate; ave derived from wild species. In ovder to-keep operv
the optiow of developing new straing for cultivation ands
domestication, we have to-ensure that wild species are conserved.
Also; if cudtivated o domestic straing have to- be inumunised
against pesty or diseases, thevn most often willd species have to-be
used to- create such immune straing.

Biotechnology: This is v new awvea that, perhaps; offers the greatest
promise; among all techmologies; to-provide answers to-some of the
major problems facing the world: those of poverty, hunger ands

18



disease. However, the ‘row materioldy of biotechnology awre wild
planty and animals. It is from the various planty and animals
that genes can be found which, thwrough genetic engineering; give
new hope of solving many of the old problems. For exaumple; the
greewv revolutionw i Indiov was av resudt of genetic engineering
and, whatever might be the problems withv it, has certaindy raised
the productivity of food graing ivv India. However, if species inthe
wild became extinct, then this ‘row material of genetic
engineering would no-longer be available. We, therefore, must
keep this option open also-

Web-of life: AW life iy interconnected like the wel- of o spider. Each
species iy directly or indivectly dependent on all others. Therefore,
if one species becomes extinct, then thig affecty all the species. The
effect might not be felt immediately, but eventuadly the chain
reactiov stouwts.

For these and other reasons, it iy important that biodiversity
s conserved if development has to-be sustained.
Agriculture
The soil and water resources; that awe o basis for agriculture; also-
need to- be sustainably wsed. Soils are susceptible to-wind and
water evosionw and to-degradation. Whew the vegetative cover o
soily iy destroyed; the binding that such o cover provides to-the soil
s removed. These exposed soils become prone to-evosion. Further,
with the removal of vegetative cover, the soily get exposed to-the
direct rays of the sunw and dry up quickly. This also-lowers their
productivity and makes thew susceptible to-erosion. The leaf and
vegetotive litter that is generated by the greesv cover evwiches the
soil and provides it with huuwnus. Whewn the vegetative cover
disappears; the soils also-degrade:.

Cultivation and ploughing o slopes, without adequate
measures to-prevent soil evosion, also- aggrovates the loss of soils.
Another factor that degrades soil iy unsuitable cropping patterns.
Ifthe soilsy awre not allowed to-rest adequately betweesv crops; they
loose their productivity. Also; if the nutirienty of the soil awre not
replenished through natwral fertilisers; the soil degrades.

Though chemical fertilisers cony for av shovt time;, enhance
the productivity of soils; over avlong period they are not able to-
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replenishv all the trace elementy in o soil and therefore cannot
sustoinv long-term productivity. Eventually, move and more
chemical fertilisers howe to-be applied to- support av declining
productivity. This not only reduces productivity but also-
significantly raises the financial costy of cultivation.

The over use of chemical pesticides; or the use of
inappropriate pesticides, also-degrades the soil. Such pesticides;
aport from killing crop pests; also-kill the vauwrious insects, bivds
ond meicroorgandsms needed for regenerating the soils. The
residutes of such pesticides find their way into-the water and the
atmosphere; significantly degrading the evwiroviment and
adversely affecting huwmowv healtiv. If applied carelessly, they also-
contauminate the cropy and become an additional healtiv hazard.

Water logging iy another threat to-soils. Whereas this
problem would be discussed inv detail inv the section ow irrigation,
suffice it to- savy here that lawge tracty of productive lands have
become fallow because of salty and alkali contamination caunsed
by rising ground water tables:.

Deforestation in the catchumment avreas also- resulty in floods
and droughts, fuwther compromising the productivity of our soils.
Where catchmenty awve denuded of their forest and other
vegetative cover, the soily become susceptible to-wind and water
evosiov. The sumumer suuv dries them and whew the roaing come they
all flow down with the water. The lack of vegetative cover on the
slopes also- resudty ivv very rapid water runoffresudting ivv
inadequate rechawrging of the underground aqgudfers: This means
that where catchimenty are degraded there iy much greater water
invthe streams and rivers inthe rainy season then there was wheas
the catchumenty were vegetated. In addition,; the topsoil and other
debris, which way stabilised on the hillsides by the vegetation also-
now flows off the bauwrenw landscape. The resudting voluwme of water
and sUE iy too- much for the riverbeds to- contain and so-there awe
floods.
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Also; as this silt reaches the plaing and the river slows down,
the silt sinks to-the bed of the river, silting it up. This resudty inthe
capacity of the riverbed becoming less so-that even normal flows of
water commnot be contavined and there arve agaiv floods.

Covwersely, inthe dry season; as the aquifers hawe not beesv
properly recharged, there is little water in the streams and av
drought occurs. Initially floods might enhance the quality of
land inthe flood plaing, as they bring down the topsoil from the
catchmenty. However, invafew years, all the topsoil has beerv
evoded and only rubble iy deposited. This significantly lowers the
productivity of soils (see figuwre ovw next page).

Another thrreat to- sustainable agriculture iy the destruction
of wilds beodiversity. AU the planty we cultivate today are deriveds
fromthe wild. Inthe case of hbrid varieties, like the green
revolutiow vawieties, the cultivated strainsg awe derived from the
genes of wild planty. In ovder to-ensure food security and to-keep
openthe options of developing new straing of cultivalble plants, we
need to-evsure that wild plant vawieties ave conserved. We also-
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need the wild vawrieties to- meet thweaty to-our existing cultivalble
vawieties (for detaily see section onw biodiversity).

Waker resources

Water is; after air, perhaps the most critical oy resowrce. The
location of huwmauwv settlements, throughout history, has more oftenv
been determined by the location of water sowrces thaw by any
hawve perished because they could not manage their water
resources properly.

Water iy essentially av renewable resource, much of it subject
to- yeawrly or half yearly cycles. The water (or hydrological) cycle
moves water from one place to-another and changes some of it
from one form to- another. The monsoon winds pick up moistuwre
from the Indioww Oceanv and distribute it, as precipitation
throughout the country. Inthis process, they also-covwert salt
water into-freshv water. There is also-the melting of snows ands
Haciers, inthe Himaloayas; which feed many of our rivers.

To- ensure that water i sustainably used it has to-be ensure
that the hydrological cycle does not go-awry. This irwolves, to-
stourt with, ensuring that rainfoll patterns do-not get disrupted.
Though the relationship betweewn deforestation and macro-
climatic changes iy not yet well understood,, there iy goods
evidence to-believe that deforestation cowmv cause seriows disruption
v micro- rainfoll patterns.

But, more important, the degradatiow of vegetative cover irv
the catchmenty seriously disrupts, as already described; the water
cycle and caunses floods and droughts. Deforestation and
degradatiov of the upper reaches of the Himalayas also-caunses
micro-climatic changes which affect the ice and snow melt
regimes;, theveby disrupting the hydvological cycle.

So; the first tusk is to- ervsure that water iy ovailable where
required; invthe right quantity and at the right time. The second
task iy to- evsure that this water is cleanw and wholesonme:.
Ordinarily, the water that comes doww as rair ov thwouglhv ice or
snow melt i pure and not polluted. However, certain types of air
pollutonts con contouminate raivvwater even before it reaches the
grouwnd. A common result of such pollution is called ‘acid raivy.
Acid ravivw occurs wheaw the atmosphere iy polluted withy sulphuwr
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dioxide and nitroger oxides which mix with raivwater to-form
sulphuric acid and nitric acid. Such rain, instead of nowrishing
the soil and vegetation, destroys them. Thousands of hectowres of
foresty in Europe and NortihvAmerica howe been Durnt’ by acid
rain. The soil there has become acidic and lost muchv of ity
productivity and the lakes and rivers have been polluted,
resulting inv extensive fish kills.

Apawt fromv atmospheric pollution; water iy also- subjected to-
pollution o the ground. SUL, domestic wastes, agricudtuwral ruwy
off and industriadl wastes pollute our lakes, streams; rivers and
even the ocean. Suchy polluted waters become unfit for most
humawy uses. Due to- rampant water pollution inv India, most of the
surface water iy unfit for huumau consumption. Much of it is also-
unfit for bathing and some of it even for agricultwral wse: Wheav
polluted water is fed into-industries, there iy aw danger that it
would damage the machinery or otherwise adversely affect the
industrial process. Polluted water also-degrades the evwirovunent,
pawticilorly affecting the founa and flova that either live inthat
water ov partake of it.

Water iy stored ov covweyed on the surface of the eawtivinv orv
through various water bodies. These natural bodies have auv
ecological process of their own and include lakes; ponds, seas;
oceans, springs; streams and rivers. These are not mere receptocles
or passages of water but also- habitaty for hundreds of living
creatures: fish, insects, plants, snakes, reptiles and crustoaceans.
These water bodies also-energise the water, just as they are
energised by it. Water, as it resty in ov passes thwoug themy, is
oxygenated; cleaned and mineralised. If there are pollutoanty in
the water, the ecological processes act to- biodegrade them and to-
cleanv up the water again. Rocks and rapids in the streams and
rivers help mix oxygew invthe water, which the fishv and other
creatures living invthe water then breathe for their survival.

Whewn the water iy polluted beyond ity capacity to- assimilate
the pollutonts, then these various functions of the aguaticands
marineecosystemy get compromised. Similawly, if large quantities
of water awe extracted from such water bodies, then again the
ecosysten gety affected and cannot perform normally. Where
excessive pollution or extraction continues over time; the

ecosysten gety rretrievalbly damaged, sometimes becoming
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incapable of supporting even the most basic life forms. Apout fromv
the loss of fishv and other life forms; this meany that the water body
s no-longer able to-cleanse the water and the water either
becomes useless for human use. It has to-be subjected to- o
expensive process of avtificial cleansing before it conv again be
used.

Polluted water also-poses a thweat to- ity users. The thweat to-
the evwirovuwment has alveady beev explained. It also-thweatens
huwmowv healtihvand, it is estimated that 10,000 childrew die every
day inv Indiav due to- water related diseases. Also, water that
containg large quantities of silt does damage to-human made
structures, silting up dams and tanks and damaging
hydvoelectric turbines.

Given the growing humar population and the consequent
increase in the demand for water, controlling the use and
wastage of water, especially treated’ water, iy o high priovity.
What iy requived is ‘demand side management’ of water. The
current patterns of water use are not only inequitable but also-
wasteful and wnswstainable. While the well to-do- inv av city thwow
away 12 to-16 litres of ‘treated’ water every time they flush their
cistern; the poor invthe same city hawve to-line up for howrs to-get
evenw one bucket of water. Owr houses and industries awre not
designed to-be water efficient and millions of litres of water are
wauted because of leaking taps or outdated industrial processes.

Industry

Industrial growthv i seevv as central to-economic development.
However, invovder for industry to-be evwironumentally sustainable
and for it to- contribute to- overall sustainable development, it
must be evwironmentolly friendly, ov ‘greew’, from ‘cradle to-
grawve’. This meons that right from the setting up of the industry
ond the extraction of row materiod and the generatiow of energy,
throughy ity production process and the nature of the prodiice; to-
the decommissioning of each plant and the final disposal of each
product, the sector must be gree.

If the Induwstrial sector iy not evwironwmentally friendly, it
puty unsustainable pressures on the evwivorunent, both by using
more naturald resources thaw can be replaced and discharging
move waste thaw can be assimilated. By using natural resouwrces
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inefficiently and by polluting needlessly, anv industry takes awoy
the opportunity for additional production out of the same
natural resources and the consequent additional discharge of
pollutonts. So; industries that are green not only negatively affect
the evwirorument but also-take away the opportunity for
additional industrial production.

In India, bothv water and electricity awe subsidised, in the
sevue that their true cost, especially if yow include the
evwironvmentol costy, awre not recovered from the consumers. Water
and electricity awe also-two- of the resowrces that owe most often
wastefully used. It iy therefore imperative to-conduct
evwivornumentold audity of industiries and of the industrial sector.
To- make such aundity meaningful, standards must be prescribed
for the quantity of water and electricity to-be wsed invthe
productiow of variows types of goods and the provisiow of vawious
services.

It is preferable to-prevent pollution, rather thaw to-try and
control it once it has happened. In ovder to-prevent pollution, it iy
important that production technologies nmuust also-be greev. The
use of greenv technologies iy not only good for the exwirorument but
also-economically beneficial. Evwironwmentally friendly
technologies consume less water and electricity per unit of
production and produce less waste. The costy of row materials and
of wauste disposal awve also; therefore, minimised; along with the
expenditure ow electricity and water. Besides, many greev
processes link up productiow processes inv av way that the wastes of
one process become the row materials of another. Therefore,
industries conv be located and designed in ways such that the
quantity of waste i minimised and the cost of purchasing row
materialy is cut down.

Another area of concerw iy that of packaging. Again,
because garbage collection and disposal is done at public cost,
not chawrgeable to-the industry, many industries pack their
producty inv owv erwivonmentally unfriendly mowwner. The use of
plaustics and other toxic or non-biodegradable materials as
packaging materiol, needs to-be controlled. The producty
thenmselves must be such that they ov the materials they awe made
of could be recycled once their life was over. This would not only
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sowve o row materiods but also-lessen the problem of gawbage
control.

Energy

Power projecty hawe historically had significant social and
exwironmentald costy associated with them. The two- most comumon
types of such projecty in Indiow awe hydro- and thermal power
projects.

Hydroelectyic projects: Hydroelectric projects, especially those
uwwolving large dams, usually hawe the move significant
exvwironmentold and social impacty. Some of the main impacty are
Upstream of the dam

1. Degradatiov of the catchment. This cauv be due to-the
project, pawtly because of project activities and partly
because of increased pressures onw the remaining catchment,
once a part ha been submerged under the reservoir. Apawt
from the adverse impacty this has onvthe biodiversity of the
region, it also-oftenv haw critical implications o the
livelihood needs of the local people.

2. Of cowrse; degraded catchmenty, whatever be the cause of
degradation, canv also-have significant impacty o the down
project itself by, among other things
o Increasing the silt load
o Causing ervatic water runoffy
o Posing avpossible thweat of surblussing due to- suddery

increase inv water flow

3.  There iy the thweat of backwater buidld-upy and consequent
Aoods and destructiovw

4. There iy also-the thweat of reduced water availability
upstream,, as the water is requirved to-fll the reservoir

At the reservodr and project site:
5. Dust Pollution
6. The thweat to- rim stability
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7. The potential for breeding vectors
8.  Adverse impact onthe aquatic ecosystenm and biodiversity
9. Possible adverse Impact onw fisheries

10. Impact onthe water quality including potential for mineral
contaumination of water

11.  Submergence and destructiow of floroaw and fauna
12.  Subwmergence of agricultuwral land

13. Subwmergence of graging land

14.  Submergence of sources of local fuel wood and other now
timber forest produice

15. Reservoir induced seismicity
16. Adverse micro-climatic changes

17. Human Displacement

Downstream

18.  Adverse impacty onw aquatic ecosystem and biodiversity
downstream

79. Adverse impact o fisheries downstreanm
20. Adverse impact o water availability downstreanm

21.  Adverse impact on water pollution levels downstream,
especially due to-reduced river flow

22, Possible salt water ingress
23.  Thweat fromv suddewv releases of water
24.  Threat from down failure
Command Area (in mullipurpose projects)
25.  Threat of water logging and salinity
26. Thwreat of vector breeding

Unfortunately, there are many projecty inv Indiov and inv
other party of the world, which manifest one or move of these
adverse impacts.

Hydroelectric projecty inv Indiow arve oftevv not inwestigated
properly for their evwironumentold and social impacty. Their
evwironumental and sociol viability is, therefore, not clearly
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established. Besides; the measwres to- mitigate the social and
exwironmental impacty are ofteww inadequate. Also; activities
related to-the assessment and mitigation of evwironmental ands
social costy awe often stowrted very late and thew huwrried along so-
as not to-delay project implementation.

Rehabiitation: Hydroelectric projecty also-take o heavy toll of the
humawy beings living in the submergence areas, who-awre made
howmeless in the thouwsands. Tl recently, there were very inhuumonne
rehabilitation policies, where by and lawrge the “oustees” were
handed av smalll umount of money i liew of their howmes,
livelihood and heritage, and asked to-fend for themselves.
Recently, there has been av serious effort to- change all this. Some of
the newer projects, notably the Sawdawr Sawovar Project inv Gujarat,
offer land for land and other facilities to-the “project affected
people’”.

Despite this, the cost paid by the project affected people;
mostly poor villagers and tribals, is hovrific. And the benefity of
the electricity generated goes mostly to-the ruval rich and to-the
wrbowv populations.

Coal Based Thermal Power Projects: Though the adverse
exwirorumentold and social umpacty of thermal power projecty are
not as dramatic as that of doams; they awe still significant. This is
especially so- if one assesses the impacty from “cradle to-grove’”, ve.,
including the impact of mining the coal and of ity transportation
to-the power plant.

The major evwivonmentold and social impacty of thermal
power stations awre listed below.

Construction phase

1. Displacement of people

2. Dust pollution

3. Local level disturbance

4. Destructiow of founa and flovaw
Operational phase

5. A pollution
6. Water pollution
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7. Withdrowald of water
8. Land pollution, mainly thwrough fly ashv
9.  Noise pollution
10. Micro climatic changes
Unfortunately, thermal power planty are often not properly
assessed for their eewivonmentol and social impacty, ands
alternative sites and technologies arve ravely explorved.
Perhaps the thwee most critical issues concerning thermal
power stations, interms of their sociod and evwirornvwmental
impacty awe:

1. The locatiow of the plant. Inappropriate locations imply heavy
evwironmental and, social costy and o inability to-
adequately mitigate these costy without making the project

2. The wse and dischorge of water. Ay waler iy av scawce
commodity in most pauwty of the country, the use of water by
power stations resulty in greater, sometimes critical,
deprivations for the local populations.

3. Thedwmping of fly ashv. Fly ashv iy perhaps the single greatest
hagord to-the evwironment, to-land and to-huwmowv healtiv.

Trangport

The contribution to-air pollutiow levels; especially urban air
polution levels; of the transport sector iy significant. This iy
primowrily because of the concentratiow of vehicles inv urbown areas,
the technology prevalent, the poor state of maintenance of
vehicles, the poor quality of fuel and, sometimes, local climatic
conditions.

Air pollution levels ivv most of owr cities arve much above the
prescribed Limits, especially for suspended particulale maiter
(SPM).

Inthe last few years; the government hay takew some
important steps in tackling this problem. They have notified motor
vehicle emission standowds and introduced ov system by which
motor vehicles need to-hawe pollution checks regulawly. They have
bavmned the sale of cows, which awe not fitted with catabtic
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conwerters; invthe metropolitowv cities. They have introduced leads
free petrol. Efforty are also-on to-improve the quality of fuel being
supplied, to-upgrade motor vehicle technology, to-ban the sale of
loose oil at petirol pumps and to-phase out of Dellhi, for example;,
public vehicles which awe over fifteesv years old.

However, as long as the nmumber of vehicles on the rond keep
increasing, the problem will only get worse. The only sustainalble
answer lies inv improved public transport, which makes the use of
private vehicles, or of individual public tramsport like taxis ands
thwee wheelers; less populaw. Along with these; the other options
like better and different fuels, and greener technologies;, must be
pursued.

For trawel and transgportation between towns and cities and
across the coundtry, some of the greenest options are no-longer
available. River transportation, if properly managed, can be av
very evwirovumentolly friendly method of trawvel. Unfortunately,
mauwy of owr rivers have now become too-silted to-be able to-allow
this option. However, if the earlier discussed methods of catchment
area treatment and afforestation awre implemented, thew it might
again become viable to-desilt owr rivers and other water ways and
make thew nawigable for transporting peoble and goods.

Rail transport iy also-prefevable to-road travsport. However,
invthe last few decades there has beesnw v munch greater focus inv
developing the roadways sector rather thaw the railways. This
strategy also-needs to-be reconsidered.

4 STRATEGIES FOR SUSTAINABLE DEVELOPMENT

The strategy for making the development process greener and
evwironmentally sustainable inwolves ensuring that each sector
and, withiv av sector, each project, scheme or activity, is
exwirovuwnentolly friendly and contributes to-a development
process which is sustoinable.

There ave vawious methods and instrumenty ovailable to-
assess the evwivovumental impact of such projecty and activities
and to-ensure that they awe exwirorumentolly viable. Two-of these
ave exwironmentold umpact assessmenty and naturad resource
budgeting and accounting.
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Envwivonmerial Impact Assessment (EIA)

Conducting an EIA of aproject or awnv activity ivwolves developing
o exwironmentold impact statement and thes assessing the
expected impacty of the project or activity.
A erwironumental impact statement (EIS) usually containg
a List of the activities and processes that might have o adverse
impact o the exwironunent. These are thew described in terms of
the nature and severity of impact on the vawrious elementy of the
enwironment. So; for exaumple, o ELS of avproposed power statiow

ENVIRONMENTAL PARAMETERS

Activities | Ar Water | Wate | Laww | Soi | Ground | Local
qualit | ovailov | r a U | water | inhabit
y bility | quali anty

ty

Cleawring | L L L H H | L H

of site

Land L L M H H | L M

flling

Transport | H M

atiow of

buildding

materialy

Constructy | H M M

owof

buildi

withdrowl H H H H

of water

Dischawge M H M H

of water

Dischawge | H H H H H | H H

of flyash
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Trawvuport | H H H H
atiow of
coal

H = highvimpact, M = mediwm,; L = low, Blank = no-impact

A assessment of the impacts, as laid out invthe statement, is
boused o vauwrious factors. The purpose iy to- determine whether the
proposed activity ov project iy eswivorumentally viable and, as
suchy, deserves evwivonumental clearance. To-decide this, various
questions awe considered. These include whether it is possible to-
prevent or mitigate the anticipated adverse impacts? How severe
arve the final impacts? How valuable or unique is the affected
ecosystem? And whether the benefity from the proposed activity or
project justify such impacty?

Natural Resource Accounting and Budgeting

T recently, exwironumentold costy were rarely takes into-
primowily avfinanciol and economic context. However, natwral
resources awe the most fundamental of huwmouwn resources, certaindy
move fundamentold thow financial and, economic resources.

Given the rapid evwironmental degradation, the world over,
invthe last few decades, many countries have begun to- realise that
unless evwironmentald costy awe incovporated into-their national
accounting system, a true picture of the healtiv of their economy
would not emerge. Perhapy motivated by this; the Government of
India, v ity policy statement o sustainable development, has
undertakew to-present before Pawlioment, each year, ov natuwral
resources budget.

In countries of the Novth, evwironuwmental economicy is now o
populaw and foast growing discipline. Unfortunately, the models
developed invthese countries are not always appropriate to- Indiov.
Despite this, there has beenv o concerted effort by vawrious countries
of the Northvand many international agencies to-persuade Indio
and other countries to-accept their model of natural resowrces
accouwnting.

The imperative for natuwral resource accownting seems, ovv
the face of it, to-flow from an urge to- integrate natuwral resowrce
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paraumeters into-the national accounting systems. This means
that the GNP calaudations of a country would reflect, each yeaw,
the use and accrual of natural resources. For specific projecty and
activities, av systen of natwral resource accounting would mearv
that the financial and economic costs of natural resources will be
reflected, invthe cost benefit analysis cawvied out to-assess the
viability of the project.

Unfortunately, the methods curvently being used by mary
countries of the Novthv for generating natural resouwrce accounts,
have mawvy problems. Some of them awe outlined below:

Classificalion of Nature: The first problem relates to- classification
of nature into-that which has economic value or, as economisty
sometimes describe it, has alternate uses, and that which has no-
economic value for it has no-alternate use. The belief that some
elementy of natuwre hawve no- alternate use and therefore no-
economic or financial value seems misplaced. Perhaps; if one
takes o very nowrow definition of “value” and “use’, thenw one
could awrgue this. However, it is well established that each
individual living organism representy o unique element of
biodiversity. Thevefove, it is difficult to-imagine even av single
plant or creature that has no- use.

Attaching Value: Evenw move difficudt is the method by which/
economic ond financial value iy attached to-elementy of nature.
Unfortunately, economics as o science coan ondy put o replacement
value to-those goods and services, which are inputy into; or
outputy of; awnveconomic process. Much of natwre; critical as it is to-
huwmouwv survival, iy not awv input ov auv output of anv economic
process. Therefore; for economisty; it iy either vwaluable or
valueless. Ay economics cowmmnot handle the notiow of irwaluable,
it tends to- consider much of natuwre as valueless.

As anv exaumple, how cowv economics ascribe av realistic
financial or economic value to-the last surviving paiv of av species
of a bird, which currently might have no-knoww economic
function? Given the present methodology, such o paiv woulds
ovdinawiy be considered without economic value. Yet, this very
species might, if it survives, become of very great economic value
invthe future. Nevertheless; as theve iy no-way of predicting withs
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any certainty whether this would happew ov not, ascribing value
becomes an impossible task.

The North-South Divide: Though the difficuliies inv ascriling
economic value to-elementy of nature owe conumovw all over the
world, their implications are fow greater for countries of the
Souti. Whereas inv countries of the North most people have enougiv
surbluses after meeting their immediate basic needs, to-be willling
to-pay for recreation and long term needs like evwivonmental
conservation, this is not so- inv countries of the Southv. Therefore, if
the economic value of the evwivonument was to- be determined
thwough market forces, as is enwisaged inv many of the prevailing
methodologies, it iy unlikely that in countries like Indiaw the poor
people would be inv av position to- choose long term needs over their
immediate ones. Mawrket forces would, consequently, make it
difficult to- conserve and protect anvything.

Also; giventhe vast differences in the buying power of
different segmenty of society in countiies of the South, and
between the Northvand the South, it is difficult to-ensure socially
Just utilisation of natural resources. Thig is especially so-if
decisions were to-be made solely ov primowily ovw awnveconomic
bausis.

Undervaluing Nature: Therve iy also-atendency of governments,
dominated by imperatives for economic growth, to-systematically
undervalue the contributions of natuwral ecosystems to-the
economy and to-humany welfowre invgeneral. For exaunple; o forest
cawv be contrasted, withy v huwmon made industry. Whereas the
human made induwstry requives inputy of capital, energy, raw
materioads, maintenance; replacement, and a labour force to-
make it productive, the forest, as an industry, produces goods and
services critical to-huwmanity without requiring awy of these. It
generates ity oww energy, prodiices ity ownw row materiols,
maintoing and replaces itself; and goes o for eternity without
needing any huwmaw input. However, the economic value
attributed to-foresty never reflecty this mivacle of productivity and
renewability.

The Solution: But what is the solution? Perhaps one way out is to-
adopt o dual approach of both budgeting and accounting. The
elementy of this approach awe described below.

34



First, o natwal resource, say water, needs to-be budgeted inv
physical terms and allocations made to- meet the basic ecological
and social requivementy. This means that, inv a river, the
i flows required for maintaining the ecological balance
of the river and, consequently ity ability to-cleanse itself and
support life; must be assured.

Once this iy done; then the surplus water must next bes
allocated for meeting the basic needs of the humouwv populations
dependent onthe river. Thig includes their drinking water
requivementy and other basic needs. If any ‘surpluy’ remaing, this
cav then be subjected to- mavket forces and ity use determined
based on the paying capacity of the vaurious contenders.

In such v model, where theve s industrial demand, for
wadter, then the industrial sector must pay for enhancing leavw
season flows by, for exaumple, regenerating catchments, in ovder to-
produce larger surblnses. There iy also; then, awnveconomic
incentive to- inwest inv waker sowving technology, as the real cost of
5 SOCIAL JUSTICE AND ENVIRONMENTAL ETHICS

Perhaps one way of assessing the levely of social justice inv av society
s to- determine who- uses and controly whose natuwral resources, fov
what pwrbose; and why. The age-old conflicty; between societies
and nations; for the control of markety have often been preceded
by evewn flercer conflicty for the control of natuwral resources. Access
to- natural resources continues to- be v contentious issue among
rwal  commumnities, and betweenw ruradl comwmunities and
governmments.

For natwe and natwral resources to- be managed ethically
and justly, equity betweew different segmenty of this generation of
humary beings; between this generation and future generations of
huwmauv beings, and between huwmowy beings and other species has
to- be assured.

Intrav Generalional Equily

The major intraw generationw equily issue is: who-pays the costy ands
who- reaps the benefity of evwironmental conservation and use.
Historically, richyand powerful nations and people hawve cornered
most of the world’s natural resources; transferring the costy of
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their use on the weaker and poorer nations and commumnities. In
recent tumes; with the growing awareness of the need to- conserve
exwironment, there iy the additional tendency to- make the poorer
nations and;, among them, the poorer people; especially the rural
communities, bear the costy of conservation. This happens whes
forest and other aweas are closed up and local communities’
access and use iy restricted. It also-happens whew factories
producing goods for urboaw consumption use up the water and
other natuwral resowrces of ruwal commumnities, and pollute their
rivers and atmosphere. I cities, it happens whes the poorver
populations are pushed into-congested and wnsanitory areas,
withy highv levels of pollution, while the rich-and powerful for whowm
they work; keep their own exwivonument healthy and clean. This
also-happens when the resources needed to- maintoin the wasteful
and ostentatious life styles of the richy and powerful ave procured
by destroying the evwivonment and further impoverishing those
poor local communities who- were dependent on them for their
subsistence needs.

Therefore, the major intrav generationald ethical issue s the
promotiow of equity among nations and among classes of people;
by enswring that the costy and benefity of evrwironwmental
conservation and use awe faivly apportioned.

Inter Generational Equily

The major inter generatiow issue iy that of suwstainability. Is it
ethical to- wse up natural resowrces to- meet the demands;
sometimes wrgent and genuine demands, of the current
generation, if this resulty inv the foreclosing of options for futuwre
generations?

Where these demands are to- meet wasteful and ostentatiouns
life styles, the answer iy relatively easy. However, the answer is fow
move difficult when the demands are from poor people striving to-
make two- ends meet. It iy a difficudt ethical dilemmar to- choose
between the survival of the present generatiow of poor and the
survival options of future generations.

Fortunately, the didemmav i rawely such. By and large; the
poor are not in conflict with' future generations but with the richy
and powerful of their oww generatiow. If the natural and other
economic resources of the world were move equitably distributed,

36



there would be no- need for the poor of the world to- destroy their
oww natural suwrvounds. Similowly, if the resouwrces within nations
were morve equitably distributed, the issue of the suwrvival of the
poor would not haunt huwmanity.

Inter Species Equily

In recent yeaws, there has beevnw o increasing recognition that
animals hawe av right to- survive and live happy and healthy lives,
independent of their utility to-human beings. Of course; this is not
a new sentiment. In Indioy, as inv many of the old cultuwes the
world over, the righty of other living creatures were not only
recognised but many of them were objecty of awe and reverence.
Unfortunately, this ethic has gradually beev overtakes by
utilitowrianism, where nothing has av justification unless it has
utility, and that too- utiity for the hwmowv race:.

Though there iy now o reaffrmatiow of the rights of alll
living creatures, it iy still invthe eawly stages. The movement
against cruelty to-animals has also-begun to- gain support. In any
case, there iy no-evidence to-believe that this world was created for
humaon beings alone. Therefore, other life forms must be conserved
not just because such conservatiow iy critical to-the present and
futwre generations of huumauw beings but because these other life
forms also-have av right to-life.

Consumption Patterns and the Evwironwment

The large and rapidly growing Indioww population s ofterv
blamed for owr many evwironmental predicomenty. Actually, the
exwirovunent ig thweatened more by levely of consumption tha by
the absolute number of people: If we consider conswmption unity
rather thow humonw unity, thew the one billiow plus people v
Indiav awe munchv less of a thweat to-the evwivorument thow the nuirchv
smaller populations of mawy countries of Euwrope and Northv
America, who- hawe much higher rates of covswmption. Similorly,
withinv Indiay, the 200 millionw middle class, and especially the
four or five millionw upper and upper middle classy among them,
consume fowr morve and howve a much greater impact ow the
evwironunent, thow the remaining 800 million. Yet we focus ow
images of ruwal womeww cawvying firewood out of forests, and see
themv as o major thwreat to-the exwironment, while blissfully sitting
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inv conference hally withv centralr air conditioning, a hundred
light bulbs, wall to-wall cawpeting and wood panelling.

It cany, therefore, be argued that evew if the population of
Indiv were halved, we would not solve owr erwironumental
problems if the half that disappeared were essentially the frugal
poor and the remaining half grew into- being the conswmerist
middle class. Cleawly the pattern of consumption that societies
adopt iy o central evwirvorwmental issue:

Nevertheless, argumenty about covusuwmptionw patterns and
lifestyles oftenv get misunderstood to- be arguwmenty against
progress, against technology and evenw asy awgumenty for going
back v time: In this polariged debate, the essential issue iy owr
view of hwman needs and wanty. Are the acquisition and
multiplication of humaowy needs seerv as av regressive or progressive
humaow trait, especially whew av privileged few keep acquiving ands
fulfdling new needs, while the large majority of the people arve
losing the buttle to- meet even their oviginal and basic ones?

Basic biological needs are reasonably well defined and
include the food, clothing, and shelter required for a healthvy life.
Though basic socio- pyychological needs are less well defined ands
could differ fromv society to- society, they ovdinowily hawve av cultural
and historical basis. Acquired physical needs awe usually
wrelevant to- v healthy life and often militote against it
especially when manifested inv unhealthy food choices; lack of
physical exercise, ov an artificial and unhealtivy living and work
evwironment, among others. Similawrly, acquired socio-
psychological needs awe essentially irvelevant to-the psychological
well being or the social functioning of o individual. They are
oftenv acquirved or promoted witiv some other agenda, for example
to- promote commerciad interests. In some cases it conv also-be anv
attempt to- mimic, or seek the acceptonce of, individualy or social
groups that awe perceived to-be superior.

Of course, this does not mean that all that existy in ones oww
necessarily bad. In fact, the need to- maintain and promote social
and, culbuwral diversity must be badanced against the need to-
socially evolve. Therefore, positive values and practices muist be
appropriately adopted, wherever they ave found. The problem iy inv
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determining what are positive values and practices. There iy also-
the problemv of mindlessly copying things that others do, without
evenw being aware of the adverse umpacty these might have ow
oneself and ones society. This happens evenw whew these adverse
impacty are obviows invthe host societies.

It must also-be accepted that individual freedow of choice iy
a wnwversal value and;, though not anw unlimited right, it i
nevertheless an important right in o democracy. Consequently, ar
enlightened society will not seek to- impose patterns of iving and
consumptiony, but will create conditions and circuwmstances
conducive to- making rational choices while exercising the right
to- choose.
6 NEW AND EMERGING ISSUES

Inthe last few years the attention of the global comwmmunity has
increasingly been drawn to-two-potentially catostrobhic impacty
of hwmowv activities: The first is the hole invthe ogone lavyer and
the second iy climate change.

Ogzone depletion

Ozone (0;) s a gas that, among other things, forms o protective
layer avround the Eawtihvand filters some of the more hawrmful ultrov
violet rayy from the sun. Inthe 19805 it was discovered that o hole
was forming in this lavyer primawily because of human made
chemicals, also-called ogone depleting substonces or ODS, like
chloroflurocarbon (CFC) compounds; which werve being released
into-the atmosphere and thenw making their way up to-the ozone
layer ond gradually destroying it. CFCs were ov hiumowv made
compound that was used as refrigevator “gas” and had variouws
other industriod uses.

If WV levely increased they would cause many problems;
including increased skinv cancer. In the ultimate analysis, if the
ogone layer way totally destroyed or made ineffective;, the amount
of WV rays reaching the Eawth would probalbly finishv all terrestrial
life and life would suuwvive only invthe deptiv of the oceans:

As v response; countries avound the World got together and
signed av protocol, popularly knoww as the Montréal Protocol;
which aimed at phasing out all substonces that depleted the
ogzone layer. Current trends suggest that the quantity of ODS being
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released in the atmosphere has gone down and continues to-
reduce and that, if Al goes well; ozone levels will recover to-1980
levels by awound, 2068.

Climate Change

Recent changes invworld climate, move specifically global
wawrming; hawe rung alawrm bells awrouwnd the World. It has been
determined that global wawming iy being caunsed by the release of
gases, primowily waker vapour, carbow dioxide and atmospheric
ogone; knownw as greenw houwse gases (GHGS), into-the atmosphere.
These gases ave produced maindy as o result of buwrning fossil fuels;
like coal and petrolewmn, and because of deforestation. The GHGs
move up the atmosphere and form a layer over the Eawthvthat
trapy the heat of the Eawtivand does not allow it to- dissipate into-
space. This resulty invthe raising of gflobal temperatures.

The raising of global temperatures iy expected to-lead to-the
raising of seav levelsy and the consequent submergence of coostal
aveas and low lying islands. This would happen maindy because of
the melting of the polaw ice due to-raised temperatures; and
would also- devastate the polar regions and the wild life that lives
there.

Global waurming iy also- causing the rapid disappearance of
Flaciers, thereby threatening the water flow of rivers that were
significantly fed by these glaciers, like most of the major rivers in
Indiov. Inthe medium to-long runy it would adversely affect the
availdability of water inv countries like Indiay, turning mowny fertile
awreas into-veritable deserty. It would change rainfall patterns
and significantly interfere withv existing agricultural practices.
Considering the important role that climate plays in the life of the
people, global warming woudd disrupt life as we know it today
and most likely restdt i huge forced migrations and fomines;
especially invthe poorer countries.

The response of the world comwmunity to-this impending
disoster was to- sign av protocol; popularly knownw as the Kyoto-
Protocol; which was supposed to-resudt inv av significant reduction
invthe emission of GHGy globally. However, the climate change
the countries across the globe and there continues to-be av virtual
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stand off between the industrialised and the induwstrialising
nations.

The latter blaumes, and rightly so; the former for creating the
problemv and thervefore demands that they pay for the opportunity
costy that the industriadising countries (like India) have to-pavy if
they awe to-voluntowiy curb-their use of fossil fuels: Therve iy also-ov
demand that the industrialised nations (Like the USA) first bring
doww ity own emissions to-the per capitow level of countries like
Indiav and China before they cawv expect Indiow and China to-
further cut their ownw emission levels.

Some Indwstriadised nations; especially the USA, awe o the
other hand not willing to- accept caps o their ownw emissions ttlls
countries like Indiav and China also-accept caps. Also; much of the
induwstriadised world, specifically NovthvAmericaw and Ewrope; is
not willing to-provide the sovty of financial resources that the rest
of the world estimates would be requirved to- mitigate climate
change and turw the clock back.

In recent times; the debate has moved from prevention ands
mitigatiow of climate change; to-adaptatiov of ity adverse
impacty. The logic iy that whatever happens, there is bound to-be
some adverse impact of climate change;, and while the world
debates ovv who-will pavy for preventing fuwther impact, at least it
should prepawe itself for adapting to-the already inevitable
impact. Here, again, the world community cannot agree on who-
should pay the adaptatiow costs, and inv what proportiov.

Unfortunately, in Indiovthere is very little that has beesw
done towawds preparing state governmenty and district
authorities to- meet with the soown to- be felt inevitable adverse
impacty of climate change. Though there iy muich talk at the
nattonal level; there i little action where it matters, at the gross
roots.

4 CONCLUSIONS

Many urban peoble are insensitive to- nature, and see it only as v
resowrce for their use and consumption. Urbawn educational ands
professional institutions reinforce such insensitivity, but also-
produce and howse av large majorvity of owr planners and decision
makers. It iy these individuals, invcontrol of the government and
articulating ity social and economic policies, who-have so-fowr
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made decisionsy about the use of naturad resowrces. It iy assumed
that the common persow iy not sufficiently concerned and
informed, about natwre and natural processes; to- make
respovsible decisions. The comunon person; especially the villager
or tribal, iy therefore consistently ignoved in the decision making
process for even those natural resources onw which he or she is
divectly dependent.

But the resultant centraliged decisions have forced the
villagers and tribaly into- impossible situations where, inv ovder to-
survive; they hawe to- surreptitiously degrade “government” foresty
ond lands; therelby alienating thenmselves from nature; from the
governmental machinery and, often from each other. Such awv
alienatiow ig inevitable where o individual or community hos
beew isolated from the exwironument, by acty of the government or
other institutions enforcing exclusive control and right to-
monage. It iy aggrovated whesw individuolds and communities are
denied other wayy of eawning their livelihood, and forced to-
destroy their ownw evwivonument. The alienationy is complete when
industrial ond uwrbownv demands owre allowed to-destroy the
evwironument which local comwmunities, invthe naume of
conservation, were not evenw allowed to- use sustainably.

tven before we could resolve ouwr local issues, we are now
confronted withy unprecedented global issues that thweates to-
disrupt our way of life and to-thweaten the very existence of our
most vulnerable sectiony of society.

It has takerv over fifty years of experience to-learn that the
natwrad evwivonment cannot be protected by Government alone;
oftenv because it has to- be protected from governmentol activities
themselves. Besides, evwirovumentald reality in Indiov is too- varied
to-lend itself to-generaliged policies; or to-centraliged fiats,
however well meaning. But, despite this;, governmental and other
formal institutional structures;, including those at local levels;
awe st without the will and ability to-evolve v consensus of
opinion, with the people;, o the use and protection of natural
resources. They instruct, order, consult, evervevoke participation
but e not able to-sit with the people and agree o anv optumal
solution or strategy, based on the understanding, knowledge and
experience of all the pawticipants. Efforty are made to-“covwince’”
people, to-“educate’” them, but rawely to-listen to-them. It is this

42



lack of v national dialogue and consensus that has reinforceds

patterns of centraliged control onthe evwironment and the

consequent alienatiov. It has, in many party of the country,

trawvuformed traditional social process into-aw waw of attrition

which benefity no-one; least of all nature. It ig justifiable to-expect

the people of India to- conserve their evwivoruwment, but it has to-be

ensured that they have av real option to-do- so-
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