MA_MQ&LJM) 5,% Mw ,

vwv-a-uwu_\/é MSJ’% }vﬁ,_ e 72/‘/%6/ ﬂuv@ e »,\f/m

e ﬁﬁoLmALA\ﬂ m/d--—)v\L/Cv»L(ﬁ all LW?WXWJ:{M%% ,MA}V

(5\/\,4._,\, /CL\-—— vz_qm/s Mw }L\A%Mﬁ & ‘,Znaéc#-é—z J-/VVU\VG

-l % : ‘-.h.A“/é\wu—:__mww_ e e 5/6 A

gL/L MC—(-_:—QM SRR L/r\&,\r)‘/ ;’QVW\— P\)’Z\JI/L' 9774—-/3 ,,,,}_T\L_,M,,,,, -

J‘quMjﬂ _pjﬁ/ Amv\;spc%,[ﬁ_dw -\ As o A {/11 IBRT SN SO/ SO S
- 5@)/‘—4/’{‘%—\/5 A Sy e ﬁ»w*ﬂ ;\)/\J/J/X A%Mh 44\[7%[@[&—
Foe @_uz—- R a2 «f{\w Mww } P Eearian o ak L o

JL,&\LM:Y e f&mu— /c——; A«c/f"k/\i GLMM7m&QA¢}gLP

Sy DN %%/NX = 721%4&54( e J»./va Lourr$s ?]rom[[»/%;:;
f’.q/MJ\ o~ )M,Mayi’ul\/é‘-’& Am,anwwL /? AR

Fa /’W\mw Lw,\/{}s G’ch»v( %M\Ww&wg /L;é,,%

4<‘Pmmz,5\ M\-/"\/L m/{nﬁw A _ﬁ‘@\yu,/?% S S M A’

J./A,anj:m A A BRI ’[1«/!45\:48[[;« A\%;AA«LCYA——M ?//L’*:":’—. B
)w—« ¥ Pty élﬁm/znzﬂsL A WY%/L /L/c/'f% = 8

?4./1./,’)6‘\/\/) S vt - f/\,wmw /{/u/n/%é ) Ms1 wmmt’fnmltb—
A e : =~ A o~ I/\/ﬁwlﬁ) }\,{w//«z th/,um Sl M—o\/é\, L

| o7 oy /MJMM /u/,,x/s & /A,kﬁ\[;-«-»é/zwk < £t

f
,/\79“)»/(1-4 "7“7441’%”//(’&% Lﬁ( INAL 1 SE




ALt i Ot B -h)r\/\/? Fromds VMW MV.SAB‘
o5 ) o AN

) QM%WQKK &MW‘TL* -
Sitenleail \ = ‘//—'\L A&

ol e b wa"}: e & Twﬁ@@w e iEe
oyoligiioh s WL, (A Dot T e

T hedfio
?ﬂ C/é«ruv;/ﬂf Vi wa'a LJMWA

'/ . N /a\'_a_—w‘/ﬁ/),'\h Po sy
M”X P %AM s

@«w« (/L\NYKJ\/L | 9 v&lmw 3/ ' 4

) A= }T%\L @\///vw/ﬂ%njr__ Fz bin o 4"7;/7 ks e o n U N‘/mcjé‘_‘ P
P ts Sl s e ),,J),q,\é/j o P\’/‘{f‘/\-@)”"’;’l'— ,_va)
e oL P pimgr il 5 fpes by P st feo -
Loy i (Bl g e




) ; 2 t)ell - y'ﬁ f'zww; TS .

L \/\Z A /‘A -\/‘L./) ‘hfv(—« v («( en. l/‘l L ["L/( v / '7
s :":’\/Z\A’/)’T e 525— /—L o & W 2 lj?— '}'\JJ»\,L‘(_V} & (a3 5 VASH & g ZaV y2s /’7 VN
&}7[ ‘/(;Ul e %‘—”‘) ¢ \"‘/"\/3 F'\/[/£ hm’—— M — L R AT

F o totrol Adllv— g b atrr— §

’ ~f ' ‘, ,"
WU e~ e 3 V\)“’ e S ANALTY

£y s \,?ci s )

i'\,(,,/(_ ﬂ«,t 2 A— 7LL1—( »m;ﬁ, 5
’ ‘ ) s )y~
(/‘71/'\/‘7 AN AN~ ﬁvj nLS— ;&, ﬁ\.b_ 7 n\{/\/ﬁ"’ ( ,
f} W,\m" C’)L/V\,ﬁ”z,j/ ;i/l)'ﬂ(/(/ ; ? Fras ./' yvx/\/d-')/fmfg X 8 v;?ﬁ/lbv\l((- *.’/LA/W\"V( Wé/, 4(!/
o di g s o s b de s kT | e iy
£ « » ’ o S s gérk /7 e
La il 5 o e L2 A : ; : ’ \’é G
/L’i Y ﬁ A.ﬁ')\/‘f\c/“\—/";m~ 7 QMZ/W/VL ;\:’Z{wx(’ P 7‘1»~ 7k~
g 3 ‘ =
ﬂ\;va/«j} ] ,];9 A /Q/L\./— W}'?m )w
7l,\r\g/o W 2 l VW/A»L A~ ’jlv-/mfv} ,\/,A/'; a -
( . ’ - l | .
fy\ﬂlv\/ MV\/[/? %/Vx Tz ]V W‘LJV; /Y‘Vv;‘} i :y_,\,\(«,« /f_/( ? (/,\,\1/753117’
W o =
Lo Ty a porh o 2 Jos
’Z»/M«JV '7 LA A— \/((1/\/\..— L'\,”V"\//G ; /’ (/M(’ L?ﬂ'\’f'

; 72_‘/\7 szf \/(,,Y-\ /.a Lo~ ,
&z 7‘7/\4«/{’ V'LN L e— MQ MY /'stg 2 %/Y’ﬁ'\ L/’“\A\'—'\/ﬂ’ W\'\ri\ ww’YM >~é7"

L
Z/ga T ;mjw/j’ (

) e Ltﬂ,uf 5 AN e

ﬁ\,’),,ﬂy’/z— P e

. Qanat A

\(a« Cromai]”

: / T bad” o P M}/%wﬂ % . W\/’;h b o fnx g
S ’W% ‘ i /)z[wjio,va,m)
P et S ik ) e et /LM\»\-/'\A—’ 7é,,%~ g Mmy

T eboiond | Jorgs b0 HVE ; Lir %V;V/L’SC’&“’L’W?, hii ”}"jswgw-mj

Moets Frogdid o yordnrt DG s heos ol be o

S/ - o SR P b hrend St

/ VNS Vo mevv{_\,# o LYende < 17 7

Yame i ess o b 0 b - | :

A f'aégé:sl\— /\,e\,xgl,é\a - [W’U:)‘/‘gv‘ yijg NM,L_M/_{ Vgl%wu JQL:{//L M S/)L/;WL ARV R B &
ﬂf/& W Lﬂb/‘7 ’ éﬁLW*f) W‘V/hfé’ww /p‘n"fvy _W\_A/.l/idf - MML“A’}“N‘A )}3 \SJL {“’“.'1‘ b /[‘”Vﬂ”%é)""‘»&/

/V\—M\—w T

} I ANSA~PA— \/kaV\ e

W.'LA/;WZ/ C;JV\/WW/’)"'-.'»\ . ?
nZn’L/‘ I/?/‘?‘”




-

M& )»\_XV[&L,,)\ MW'\L kﬂ/\f\}\ N L,{/ \V\QE/ADLLE\

}}HM\ Ly h/‘\,L—— vé%“ ),— Pr'c\‘/h j\w,v\ ﬁ"‘lw*-,\fl_,

7\/ Y LL W A R T\’\A ) ¥ ‘ (=
> K ; s b Y{Ab\s&, “"))) é" "' I »'l

\*’ /“’/f‘/\ /”‘L Y S =y rCe s ‘& )ﬁ?
‘\_ TN r J kJ/ ( )Lrt/{
\/\ s L aka_ PSS Al = 27y
A 3 /L\,(L\A‘L)\/“\/M(py(,wk} H - LQA e

PN i\/ V) k{/ﬁ
P

A "N Lﬁ\m} -'P >"‘ e 5

S = YA <othy )VX \{754,,,,“ +{r (/‘{\/(VL?\\L N
’\/}/\/ QY \ T -

\V"\ SW\Y‘\/"") A~ .)\ (/’\L’VY\I/\/ N Jao V"Jh//;{o_‘ A{/]‘)\/ej C\_/L - FT/I/k
g P &»,—/('\/ M r
L b\/bleﬂv-wlﬁw/() W_,)k /\/GZ\{A, %’ « . Sl lgwhﬁ/\

7 5%#-6/ jlwmﬂ = )\ 1 *hJ f W el

l \/J\a)\ &
mf”‘/“/‘ N r\%c{rl A
"L‘/\,

e e (ﬁ/)zv\,{‘ ) o \r\M/(

: , )r\yg\/t)//)/u\v\xz¥ N/X}V‘/'"“ "1/"‘ }* //‘1:\“.‘*’)

(W I/Q?J"\ ; LMt /(fm\cw\ l {/\/\A—Lr*‘m,\, ”L«~V} =
~N 5 A
1

s nf':}\ IFVYW.AVW ‘X/VLLM'L""

M~ f < \ i '
‘—\{\'Ly k‘&{/ﬂ/\/\k )'\”\«\/wl‘h/ﬁ W{ /"’V‘\" ‘L‘L‘/»L(H YV

‘9‘,’,\,4/\.» % et e v\ ‘} A }Y"V‘l
)\/\/\/\/\W PhRe Cﬂ% = % )
= == Mm‘“"”“—-’\» l\mufo e - %L/fiu‘—v\/&—/ cex)> }’(\V\‘ Yy ﬁ“q‘)

V{*'w N } b oA T LS w{/i s

g\ A

L Vou ¢ , A Y = ;
- V atrua— H o AA yWluwuAr— bors ) \ Ty
= /‘JS K raGl mbess o ¢ = ( r‘ - “V >

w./: rae bl B e flie SOTVETUN SRS B W }‘mr
. Covs ) — ﬂ((wdf Tl - L{,wn\/&_/) "'V’V‘PL«IV\ L

‘l' bu%‘wv(_,o \nﬁAf xlkl\"\,a_.. i\) QD ,‘/
Y Flal

VAL ~

\ -l ‘VS 5 V‘ M’V‘Cu \4\ (/A/‘

\/\/\ YL \fﬁ/&,-,w \)(MM :}-—
/O ?\,}"-/\\ A \—(-/A M& j ’\/f\/\/) 5
—fl’w{‘ \UX 4"')\ V,\V“, /‘\J ’) M z/\( 1 v ’5’(/\4 q/(. =
/1,\,'1&/{ \/\'\LA,‘\‘J }OM = : VNMD}#( é’
& yH/ Va"rk \/\V“W f‘n*ﬁm)’w J \\J\)k /\/’\r\/' c,c\—vc,u\,v\ ‘«/Lb&-/ %a‘ L J
Vv /! = : o -
b A ‘F' Eoe LM'})\ : V\)’\/tu;\,/— O N 3L< = IM
W AﬁVLK Y |

:r . x Lt)ka ,\W\,MYM AN yiea
T"‘J\S }9‘11{ Jﬁ( FYUA/V\VLM s A/\}\.(/J
?Y’ e f} yxbi/wsfm,/s }JV&'A(NN’ J&pr

)/\\J-—' /\1\5\ M’\'{ Lons & \/K"T’A,

- §
M’“"‘-X - »/K'vax/\- P

V)‘—" T"\k ’“)&

VIAL S

SJV\//”LL_,— /\c\/\/n»\{(‘/ he o a\,\%]un/‘ AN L4W§ wad

L) r‘f\)/\-\ J—\/iq\\k/‘.x—f) Y A\~ T\/Luw’“ \FV‘\VC/A ’/\A/LN,\ /‘/i/) ; =
?Wvl/uuv{) A }' WL 3/\'” \/”\l/\-«,t' "\cr & AA W oA fﬂlz\& N e \r /XN'AA t«“i‘ AN ‘yl =
J/-/)\)L-«h l‘\_)k XVY V\M‘r\/\ 7N Sf\/VL)\ Y ;".\ ‘_o-,\,(- SIS — oo YVLB"VL( C\' \V‘v'u\"‘f ~ n / ‘—V\ = A 1S>v\/{1 b
\

nA\A— 4""/‘/ \A \

\

;? A} J L/\ - i ! \ \ 1
(n/\p/)k./;miaf @o—a a,a*él\A W\AA /«,\ AL - | \WV\’UCF (\LU,M"D('/\ “"A W‘\/k *\\/\/

hJLM{fL\/_,)\/ ,\—MUL ~/ ESSAA \AFL V{/Ll\/rg le'\/)u-ﬂ./ W&/’YDA p/\/{ V?N/W A

\

W)/,\ w‘NM(/L\. 5,\/{—,)%\,\ =R~ gu\/u\«qcmA et e P it d ‘} D /‘l
P e o= 1A X wur PWM¢1\N x/‘/‘vL"V\/S (LY’trbhm - A~ b A
SN S ’h«/\;ka e /Vx“ o \k St s o-/w\/ cfpqu,.ﬁ,&(%‘m B NSES 15 e Erit—1 o

Q]
1 “ ‘
Selsnns 4 T soad. o MM“T"\’\ nodrans wac x SWAg S LaAclduy J7

AN M\ )/\_JO\JJ*’\-‘V‘V\N‘L\,(/*'} SQ/L /L\/"\\w—»\( ho VM A4y »H/u_ ‘1\(‘4\1/\

S ol Pl
Lowr}vv{nug P e iaie \P"‘A""W = Lai/b [PSENE ’V‘“)\ — \f‘/’/\’wlh“" Ao hteima
wxm«/émz/f YYWLM/(vf.,— \WMLW <k m*x’\ps UWM ngsww—». L ‘w hie
s s . s\wdui\ o lesa w,«bﬁv/[%_}\ (,@N/H’\as VVJ\\M»—— Y ato ot lest ah.
s ok oo conhs] is tex os ekl e Seabraido— y ~obiae )

f

u/\/\A D fu% v-'\,(,\_,/,— )\A (Q/% W&'W\A’Z Qk z‘é_%""ﬂ"{ A"A —ﬂb\M\ ]f U% L/LL Xﬂ( yv /\‘b 'JL\ - W //}v‘\ ‘/ﬁru\’/T =

{ : | S
Sy nda b tnosses oot e deavor heor pirfe hane
}‘n _’,_.4\)\/{ Lo ol \ﬂcuwwi\,‘? S \,D),\ﬁ,\:ﬂw\&,\_, T ]_s. /L\/m/\\m/lﬂyg '(’sz\/v\ V\m—)t\/k\/g, T g -
=)
NS \m;}(/\SL\”/\MY‘Jt’ e ")/ ]i\p\)y\/\&)\/ w—bxwm ]u‘\&v’{ VS’*N%J WV\J\HM AJHQ'\“—
b)

/l./U\l\L b sneA- )\Jp vwvj»\%,,\/sc),OAb/‘“] = “Xd/umfe)\ 91 T VW{/\ N 5'\’&3){’\"‘ “"Mf




X \JY(“{%

\ DQTJ?\ be

r{fﬁ‘?‘*‘ ST A
| TT TR St

\W@ﬂi\vﬁg‘ )W“ i

{SEEIRNATITS
TC(T@E?W@Y B

— s

2800 <2i00 1200

CM“T?\?W MK (5 Tammr—

ST T\

\Fe0 |g0d [Sae g 9sG {W F& WR Bon MW

S HTFRR I 17 - =2
m’“ bonential)
AR RN A S i i
. = -
= E%F —<TT =3 (g\;@/—\’v“— L2

Geo/iv 3

£

[8ca

——

\30¢ noes 2106 2200

Haa
S TR
. e

R T TR e
ST, ST =TT m%i?g %?r
FRIETT, SRR AT, ﬂ%aﬁibm

I R AT %mﬁ




111

The Economic and Social Significance
of Environmental Education

I

Schools of environmental sciences have been established in
many universities now. As a subject environment has been
included in the syllabi from the middle school level upwards.
While at the school level the emphasis is on the flora and fauna
and health and hygiene, at the postgraduate level it is on
pollution control and adoption of clean technologies. Activists
in the environmental field on the other hand like the society to
adopt an alternative lifestyle based on limited consumption of
natural resources and energy. Sustainable development is their
goal.

Environment can, at its worst, be a jumble of many
disciplines which appears to be the situation today; or it can be a
vibrant body made up of many elements drawn from different
disciplines but with a life of its own. When there are no genuine
teachers manning the environmental science departments, what
is dished out to students today is a hopeless patchwork and not
a neatly woven fabric. Students pass out with little knowledge
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and half-baked ideas, and as you know little knowledge is a
dangerous thing.

Let us ask ourselves, therefore, why environmental science?
Does it have any relevance to real life or is it just a fad of some
weird environmentalists? I can straight away answer this
question without any difficulty. Environmental science does
have great significance in real life for:

(@) environmental solutions are cost effective, i.e., are
inexpensive or cheaper than the others; and

(b) their benefits are larger in terms of quantity and quality for
they bring distributive justice, i.e., promote equitable
distribution of wealth and lessen social disparities.

Technological solutions are often the antitheses of these
things.

Let us first take the cost—to show that we are quite
matter-of-fact people and not indulging in dreams or fanciful
thinking. Money is our God and we want everything, all
environmental services to be measured in terms of money. To
begin with, however, I would like to remind you of something
more solid, more enduring than money. I would like to take
you to the realm of physics, the immutable and inalienable laws
of physics governing the universe.

Even before we became slaves of money, we were and still
are the slaves of these laws. They ordain that both matter and
energy can neither be created nor destroyed. Matter can be
transformed and recycled by using energy. Man tries to convert
matter that is in a high state of entropy—or in a highly
disorganized state—into matter in a low state of entropy—or in
an organized state. But 100 per cent transformation of
disorganized matter into organized one is not possible. For
example, 100 tonnes of iron ore does not yield 100 tonnes of
iron or steel. At every stage of transformation some matter and
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energy are lost, i.e., they go into an unusable state. At each stage
of production some matter passes off as waste and some energy
is lost as heat. Each stage of production involves cost in terms of
wasted matter and escaped energy. Normally, these costs are not
taken into account while fixing the price of a commodity.
Waste and heat are just passed out into the surroundings—to
land, water and the atmosphere. It is assumed that they can be
safely absorbed by nature without any harmful effects. The
individual manufacturer or trader or even a common man
hardly bothers about these costs.

We all dump our garbage into the surroundings. That is, we
make the society as a whole bear the cost of garbage disposal.
The society as a whole, say a city or a megalopolis, or even a
village, dumps the garbage and waste in the surrounding open
land or water. All the municipalities and corporations have
garbage dumps; we nonchalantly release all sewage into streams
and rivers and never bother that someone else has to pay the
costs in terms of damaged health, diseases and reduced welfare.
In all new apartment buildings, we see boards telling visitors
that they must not park their vehicles inside but have to park
them on the street. The cost of providing parking space within
the compound is transferred to the society, leading to greater
congestion of traffic on the street. When we drive recklessly or
do not obey traffic signs and lights, we are living at the expense
of others, actually begging them to be more considerate so that
we can survive. If they will not be tolerant, there will be more
accidents and the motorbike heroes will be dead horses. When
we intimidate others through force and arrogance, we are
actually living on their generosity. If they resist both of us are
likely to perish.

My point is that all human activities result in invisible costs
that are borne by nature or other elements in society, most of
the times by the economically and politically weaker sections of
the society. In economics these costs are called externalities—
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they are external to the production process and not taken into
account in calculating profits. Matter, while undergoing
transformation to less entropy, creates higher entropy in the
surroundings. If this entropy is accounted for, the cost of
production will be greater than the price. That is, there will be
no profit. That is why all manufacturers and traders and even all
of us ensure that\ we do not have to account for these
externalities. Manufacturers will always try to avoid installing
pollution control equipment. If they are asked to produce
4-stroke engines which are less polluting, instead of 2-stroke
engines, they will offer some excuse or the other to postpone
the date of converting to 4-stroke engines. That is, in order to
continue to reap profits they will ask the society and customers
to bear the cost of pollution. We always try to avoid
economizing garbage and try to be as economical in our efforts
as possible to dispose it off!

Man is supposed to be a rational animal, ie., always
minimizing costs and inflicting them on others or on nature!

Profits arise because all costs are not borne by the
manufacturers or traders. There is no profit in nature. If there is
it will be very small and temporary. Profit means inflicting costs
on others. We will see how this comes about.

Profits can be made through greater efficiency, i.e., making
the worker produce more without considering what effect it
will have on his health or by economizing on energy use or raw
material use. This again depends upon how much one can spend
on research; and one can spend more on research if one had in
the past made great profits! Capital accumulation and savings
are the bases of economic development and they are possible if
there is enough disparity of incomes in a society, ie., again,
some sections of the social order are able to inflict costs on
other sections. This works on the international plane too.
Developed nations of today have in the past succeeded in
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transferring many of their costs on to the developing nations.
Even today they are doing this successfully.

Costs are reduced when technology finds a new source or a
new way to utilize natural resources. Then a great expansion in
natural resource consumption follows with corresponding
increase in externalities. Otherwise economic growth and
development always brings about escalation of costs and prices. |
The most developed nations are the costliest countries to live in.
Japan and West European countries have the highest cost of
living. USA comes next only because nature is still bountiful
there. Technology is costly, technological development is
expensive. Costs can be reduced only by making nature
bountiful. Technology reduces cost only when it develops a
new process or a new source of tapping nature.

India was at one time one of the cheapest countries to live in
as many of our wants and necessities were supplied by nature
free of cost. Economic development deprived us of nature,
provided us with machine-made goods which are costly and put
us on a course where incomes are chasing prices.

I emphasize that economic development is costly. It is
costly not only in terms of higher costs and prices, but also in
terms of loss of health, family relations, care of children and the
aged and creation of a highly stressful lifestyle. I do not want to
say that in societies before the present, all these relations were
ideally organized. What I want to say is, if we correctly
interpret nature and care for it, a tremendous opportunity exists
to reorganize social relations and reduce present disparities and
tensions. How? Let us see. :

Economic progress depends on the creation of a surplus.
Surplus is generated when all the costs incurred are less than the
value of the output. A surplus is only created by plants which
utilize the freely available sun’s energy to produce food. In his
hunter-gatherer stage man was totally dependent on this food
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and incurred no costs except his own efforts. There was no
fictitious surplus which is generated by inflicting losses on
someone. So there was little internal social tension and such
tribal groups are considered by sociologists as the epitome of
happiness. Agriculture on virgin land, fed by gravity irrigation
and replenished annually by riverine sediment produced
abundant surpluses. These could sustain an army of
non-agriculturists in a society. They were administrators,
politicians, rulers, priests, warriors, artists and craftsmen. When
the above conditions were not there, the size of the surplus was
reduced or a fictitious surplus was generated by those in power
by assuming that once the basic wants of the farmer were met,
what remains was the surplus. The farmer had to be satisfied
with only his basic wants fulfilled. All other classes may indulge
in luxuries. The farmer always has to remain poor in order that
the others in the society enjoy the surplus. That is why I call
this a fictitious surplus. It inflicts a permanent loss on farmers.

That modern agriculture is not cost effective, has been
abundantly proved. As soon as the farmer starts using energy
other than his own muscle power, be it bullocks, water lifts,
pumps and fuel-driven machinery, his input-output ratio
becomes negative. If he recycles some matter, then it becomes
barely positive. By bringing irrigation by gravity, recycling
animal and human wastes, China, Taiwan and Philippines have
succeeded in keeping these ratios positive such as 1:9.8 or even
1:18, i.e., one unit of energy gives 9.8 or 18 units of output. This
makes for a real surplus. In south India where irrigation water
was cheap and water lifts were operated by human effort, the
input-output ratio was 1:1.7, i.e., barely positive. But in UP
where bullock power is used, it was 1:0.96, ie., negative. In
advanced agriculture where they use heavy machinery,
inorganic fertilizers, pesticides and canals, the ratio becomes
heavily negative, from 0.47 in Britain and the Netherlands to
0.05 in USA. Still we are told that these countries produce large
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agricultural surplusest No doubt that their per hectare
production is very high, but how is this sustained? It is sustained
by heavy state subsidies. The state subsidizes irrigation water,
seeds, fertilizers, electricity, oil, transport, machinery,
distribution and what not! With the introduction of modern
farming the role of subsidies in India is increasing. Today, the
total value of all the agricultural subsidies is around Rs. 20,000
crores every year. Government subsidizes the consumer also by
enforcing levies and not allowing agricultural prices to rise. If
they rise this fictitious surplus will be wiped out. Industry and
all other non-agricultural sectors will be affected. There will be
chaos in the country.

Enormous subsidies are given to industries also. The bigger
the industry, higher are the subsidies. Industries prosper by
manipulating tremendous concessions from the state. State
offers them cheap land, cheap raw materials, cheap power
supply, cheap water and allows them to use outdated
production systems, pollutive techniques, and waste disposal at
their sweet will.

Modern industry and modern agriculture can only keep
their costs down because of huge subsidies. If subsidies are
withdrawn, their costs will rise so much that nobody will be
able to buy their products. With liberalization some of the
subsidies are being withdrawn, prices are rising, we are all
feeling their pinch and there is greater tension and violence in
the society than in the past. With subsidies withdrawn, it pays
only to produce higher priced goods such as cars, refrigerators,
air-conditioners, luxury apartments, resorts, chocolates, liquor,
fast food, aerated beverages, etc. The market today is flooded
with these intermediate products while basic necessities are
becoming hard to get. The market cannot provide cheap
housing, wholesome food, good quality drinking water, health
care, fodder, timber, etc., at a price which the majority can
afford. A buyer’s market is coming into being, but most buyers
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lack purchasing power and are now lured into buying
high-priced goods through credit cards, hire purchase schemes
and deferred payments. A recession is slowly gathering strength.

The whole system works on subsidies. Where do they come
from? They come from our own .pockets. They come by
denying the society and the nation good education, good health
care, pure air and water, and all those things that enhance the
quality of life. The state spends very little on these things. To
feed modern agriculture and industry the state makes us live in
highly polluted cities, making us undergo health hazards,
provide us toxic air and water and poor education. But, the lure
of machine-made goods is such that we gladly, willingly accept
these conditions. By praying at the altar of economic
development, we day-by-day continue to degrade the quality of
our life.

Moreover, to achieve this so-called economic development,
we have incurred enormous international debts from the World
Bank, IMF and a host of other international institutions. Can
we ever repay them? Even to pay for the annual interest we are
asked to make more sacrifices in the quality of our life. The
remedies pronounced by the authorities are that we must
produce more and export more. In the present circumstances
producing more means spending more on water availability,
land availability, worker efficiency, import of costly machinery
and technology from abroad, etc. In other words, more
subsidies! Exporting more means pumping more food into the
stomachs of the already rich and fat people of Europe and USA
and denying food to our own people. No wonder they are
becoming more and more fastidious in their choice and are
rejecting our consignments under some pretext or the other.
And what we do by exporting more? Import petrol and
petroleum products to produce the same high priced goods that
only the rich in India can afford. That means greater social
disparities, robberies, murders, gang wars, etc.
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How do we get out of this vicious circle? Let us go back to
environment and ecology. That will clarify many of the notions
and provide solutions that are cost effective and easy to practice.
In nature surplus is always small and temporary. An ecosystem
in perfect equilibrium, say, the rain forest of the Amazon, is a
biologically closed system. Whatever is produced is consumed
and recycled through decomposition. All animals living in the
forest gear their reproductive activity and consumption to take
advantage of the small and temporary quantity or surplus
produced. They do not over-reproduce and most of them
cannot store the surplus for future use. But the number and
variety of food chains and food webs in nature are so great that
even small and temporary surpluses can sustain tremendous
biota. If an imbalance or anomaly arises nature corrects itself by
controlling population and food. Now, man, to bring about
huge and permanent surpluses, goes against nature, simplifies
the complex natural systems and reduces the number of food
chains and food webs. By these actions he undermines the
foundations of his resource base or sources of surplus. Then,
these huge surpluses do not last long and man’s civilization
crumbles. History is replete with such examples. We must
imitate nature to make our surplus continuous. The surplus
should come from a variety of sources and should be the result
of many and complex food chains and webs. We should not
simplify or standardize, but go back to multiplicity and variety.
Only by re-establishing nature 1n all its glory and complexity,
can man come out of the vicious circle in which he has landed
himself today.

In this scenario the students of environmental science have a
great responsibility and a vital role to play. It is they who are
the educators of tomorrow. It is they who should and can lead
the society away from the high consumption, high growth and
high destruction model of today’s politicians. They must
assume the leadership and galvanize others to follow the path of
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wisdom and sustainable living. They must explain to their
colleagues, friends and even their opponents that profits and
pursuit of unlimited profits are against nature and will surely
lead to self destruction. It is their duty to make society revive
nature which alone can give economic sustenance, peace of
mind and a sense of belonging to millions and not pursuit of
unfettered economic growth. Let us remember what Gandhiji
had said long ago. He was the first real environmentalist India

has produced. This is what he said:

God forbid that India should ever take to industrialism after the
manner of the west. The economic imperialism of a single tiny
island (England) kingdom is today keeping the world in chains. If
an entire nation of 300 million (now 1000 million) took to similar
economic exploitation, it would strip the world bare like locusts.

The specter that the Mahatma visualized long ago is now
becoming a reality and it is frightening. We are all locusts today,
we should be real human beings tomorrow—protecting and
conserving nature all around us, wise stewards not destroyers.

II

The task is by no means easy. The scale at which man is
transforming and  destroying natural ecosystems is
mind-boggling. In an ancient country like India, except for the
high-altitude,  uninhabitable ~Himalayan  ranges, and
impenetrable jungles of Andaman Islands, almost all the land
and coastal areas feel the impact of human presence and
interference. Natural biological succession is nowhere allowed
to take its own course. Man is constantly putting it back to
create young ecosystems for only these can have high
production efficiency. In order to progress, man therefore,
needs to disturb the natural equilibrium process so that
conditions for a young ecosystem are produced and maintained.
If a system is allowed to mature, it will only have high
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maintenance efficiency. If nature attains a physical and
biological equilibrium, man will not be able to live in his
present state. The history of man is nothing but a struggle to
promote and maintain a disequilibrium in nature to his own
advantage!

And he has been doing it very efficiently especially in the
last couple of hundred years. Human beings now manipulate 70
per cent of the ecosystems of tropical and temperate biomes.
They now appropriate over 40 per cent of the biomass of
terrestrial ecosystems. When a single species consumes so much,
a number of other species, common sense tells us, go abegging
and cannot survive. However, the produce of so much resource
utilization is by no means equitably distributed in human
societies. In developed countries the use of natural resources is
100 to 600 times more per capita than developing countries.
Moreover, this large-scale consumption is achieved through
standardization, i.e., reducing and making uniform the sources
of want satisfaction. Now 15 plant species and eight animal
species provide 90 per cent of human food. The Green
Revolution in India promoted only a handful of high-yielding
varieties of rice and wheat all over the country. These are now
cultivated over 70 per cent of the paddy land and 90 per cent of
the wheat growing land. The great diversity in crop varieties
that our country once possessed is being lost very fast as a result
of this standardization. India once cultivated 50,000 varieties of
rice alone, each variety geared to local micro-climate, water
availability and soil structure. Even, at present, tribals in
Nagaland grow 20 varieties of rice. Warlis in Maharashtra are
also well-known for many varieties of rice that they plant. This
great variety is a vital defence mechanism against pests and
diseases. The larger the area under one variety of crop the
greater the danger of pest eruption. In the Garhwal Himalaya 1t
was once a common practice to plant 12 types of grain such as
rajma, udid, kulith, rajgira, etc., in a single plot to avoid pest
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attack. The maturity period of the crops varied, they absorbed
moisture in different quantities and leguminous plants would
provide nitrogen removed by the others from the soil. Soil
structure and moisture-retaining capacity would thus be
nurtured. On the other hand, the new high-yielding varieties
require large inputs of inorganic fertilizers, they are prone to
pest attacks and so need pesticides also. This increases the cost of
cultivation.

I must tell you one of my own experiences in this respect. I
was studying the role of birds in agricultural fields. T had
selected two adjacent plots of about the same size for making
observations. In one field the des: (indigenous) variety of jowar
(sorghum) was planted, and in the other was the high-yielding
variety. The former field was visited by only a few birds and the
farmer did not have to protect his crop from them. The latter
however, was under constant attack by so many birds that the
farmer had employed ten labourers to drive them off. Imagine
the per day cost of the wages of these labourers to the farmer.
The high yield from this plot would be offset by the high costs
he had to incur to get it.

Political leaders and administrators are prone to tell us that
India has become self-sufficient in foodgrains largely due to the
Green Revolution. But this has been achieved at great costs.
These have enormously increased the prices of food. It has
sacrificed the diversity of cultivars and degraded soils by altering
their structure, destroying their humus content, moisture-
holding capacity and made them susceptible to erosion. When I
was in Haryana the farmers there were lamenting that almost 70
per cent of the agricultural land in the state had been damaged.
We are paying a very high price for achieving self-sufficiency in
food supply.

Standardization and import of foreign breeds have
threatened livestock diversity in our country. Ten varieties of
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goat, five of cattle and twelve of sheep are now threatened with
extinction. One of the cattle breeds of India is now found only
in Brazil where it was sent from our country. It has vanished
from India. Some varieties of chicken are also fast disappearing.
Moreover, they are threatened by cross-breeding and large-scale
imports of poultry from abroad.

The drive to increase exports is also greatly affecting
indigenous biodiversity by encouraging standardization. The
rate of exploitation of renewable but exhaustible natural
resources has increased tremendously. To increase marine fish
production the Central Government liberally granted licenses
to foreign companies to enter our territorial waters knowing
full well that the catch from the continental shelf area under our
jurisdiction was already declining. Already the number of
fishing boats in the sea had increased enormously, and the
traditional fisherman is facing severe competition and reduction
in his catch. Still in 1992-93, 70 marine fishing and fish
processing projects, many with foreign collaborations, were
cleared by the government. The result has been tremendous
pressure on fish populations. Their breeding has been greatly
affected as fishing goes on throughout the year. My own
investigations on the coast of Konkan reveal that 39 varieties of
fish have become scarce and can no longer be caught.in any
quantity. Trade, commerce, increase in ship movements, in
constructions along the coast and in the sea have also threatened
marine biodiversity.

Trade in wild plants and animals for export is again being
revived. In April 1993 a ban imposed on several items was lifted.
These included orchids, extracts of Saussurea lappa, roots of
Diosgenin, Dioscorea spp., etc. Timber from many species can
now be exported. Mining for granite also threatens a number of
habitats and rare species. Harmful chemicals including
insecticides have been given production licenses and that too to
multinationals! This export thrust is going to bring about a
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great ecological degradation and social inequality. It appears we
are selling our country to the world in return for high
consumption goods such as cars, refrigerators, air conditioners,
chocolate, ice cream, liquor, etc. This is being achieved by
depriving poor people of their own food—indigenous varieties
of grain, animals and fish.

The students of environmental science have an unenviable
task of bringing all this destruction to the attention of people,
making them aware of how this degradation of natural
resources and biodiversity is making everything costly,
increasing the cost of living and hence the struggle for survival
of the common man.

Of course, this destruction has not gone totally unnoticed.
Vigorous efforts have been initiated by some organizations to
document and inventory biodiversity. Madhav Gadgil . is
directing a mammoth project to document the biodiversity of
the Western Ghats. His colleague Kailash Malhotra is collecting
information on how tribals and local communities use a variety
of plant and other natural resources. Forest departments are
experimenting with joint forest management. An experiment in
evolving village wildlife sanctuaries is being proposed for the
North-East. Experiments of setting up People’s Sanctuaries have
been initiated in Arunachal Pradesh and near Pune. A National
Environmental Awareness Campaign has been launched by the
Ministry of Environment and Forest. Legislation is being
drafted to protect biodiversity and loss of it due to patents.

But, in my view, all these efforts lack a holistic view of the
situation and actual conservation action is, therefore, not taking
place. Besides, as it always happens in the government, different
departments work at cross-purposes, canceling each others’
good work. It has been amply demonstrated that Ministry of
Environment and Forest (MoEF) and Agriculture Ministry,
MoEF and Commerce Ministry, MoEF and Tourism
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Department, take decisions that conflict with each other. For
example, the MoEF had declared the coast between Murud
Janjira and Deogad on the Maharashtra coast a no-entry zone
for industries, while the Government of Maharashtra wants to
bring in chemicals, steel, ship-building and other heavy
industries including large-scale prawn-breeding in this zone. The
cabinets at the Centre and in the states, influenced as they are by
several vested interests, fail to evolve a comprehensive holistic
policy. This is the case not only in India but all the countries of
the world. The time has now come for academic institutions to
take a lead in evolving a holistic approach and convince the
people of it. Again I wish to emphasize that it is not an easy
task. For even among the academic community experts seldom
agree. Some of the well-known academicians are the champions
of the high economic growth along the western model and
believe that technology is a complete substitute for nature. It is
the responsibility of the schools of environment to hold
discussions with others and try to convince them of the need to
save nature. Seminars and symposia should be interdisciplinary
and multidisciplinary and not between the same people
discussing the same issues among themselves.

The basic tenet that I want to profess is that we must try to
integrate wildlife protection, nature conservation and
biodiversity conservation with normal human activities. The
common man’s idea that these are elitist activities inimical to his
survival should be repelled by convincing him to consider them
as normal like agriculture, industry and trade. All individuals
from the humble farmer to a millionaire must view these as
essential for human life. All agencies from village to national
level should view them similarly so that they allocate land,
water and finance to these ends as easily as they allocate them
for settlement, promotion of industry, tourism and export.
How is this to be achieved?

It is important at first to dispel the notion that biodiversity
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1s concentrated only in national parks and sanctuaries, or in
remote and inaccessible areas such as Arunachal and Andamans
or the Himalayas and Western Ghats. It is, no doubt,
adventurous and exciting to visit these places and young people
are especially eager to go there. But this has fostered the notion
that biodiversity is something which has nothing to do with the
normal life of mankind. Yet all these remote, inaccessible areas
barely cover 5 per cent of the area of any country. In India,
national parks and sanctuaries constitute only 4.3 per cent of the
total land mass. That means, over 95 per cent of the land area is
under the influence of man. What about the biodiversity in this
vast area. Do man-dominated ecosystems allow any
biodiversity? Even in an advanced country like Germany it was
found that 232 arthropod species inhabited the forests, while a
cornfield harboured 239. The biomass of pasture was found to
be constituted of 20,000 kg/ha of plants, 4,000 kg/ha of fungi,
1,000 kg/ha of arthropods, 2 kg/ha of mammals and 0.03 kg/ha
of birds. Only 35 to 40 per cent of the total number of species
were found in protected areas while 60 to 65 per cent species
were found outside them! Persomally I find it extremely
interesting to observe which species can be found outside
protected areas. For, it is these which may be slowly adapting to
changes in their surroundings and may have greater chances of
survival.

After all, whether or not a protected area will be able to
maintain its biodiversity is largely determined by the
surrounding land use and socio-political factors. Many people
are keen to visit Sacred Groves or Devrais which appear as
scattered islands of biodiversity in a man-dominated landscape.
Many eminent botanists have expressed the fear that these
islands would not survive if the surrounding land use is not
consciously changed to integrate them. A reserve surrounded by
intense human activities is likely to harbour less diversity than
one with a well-managed buffer zone.
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Inside a reserve a continuous belt of uniform habitat such as
primary forest may contain less biodiversity than one with a lot
of edges and ecotones. Indeed, it has been found that a tropical
forest that included some crop production has a larger number
of insect species than a primary forest; and insects are essential
for cross-pollination of crops and also forest trees. It is,
therefore, essential to realize that human activities properly
handled are not inimical to wildlife and forests. This has to be
realized by our official planners as well as wildlife scientists.

While town and other planners seldom consider wild
nature, wildlife scientists who study rare and endangered species
seldom take into account existing and future land-use plans
made for them by other agencies and people’s wishes in their
recommendations. How their recommendations will affect
other species, resident human population and current
exploitation of natural resources are seldom looked into. They,
therefore, either remain on paper or arouse intense local
opposition. The best example is the plan envisaging a marine
national park near Malvan on the West Coast. It has aroused so
much opposition that nothing came of it and the coastal
biodiversity suffers as a consequence.

We also lack the tradition and imperative of public debate.
Official plans are seldom thrown before the public for review
and criticism. As such, people are taken by surprise which
triggers off opposition. Today, the government is bent upon
making more and more areas open for industrial development.
It wants to amend the Forest Conservation Act; it wants to
redraft provisions of green zones; it wants to open up fragile
and ecologically sensitive areas for economic development
destroying the poor man’s resource for the production of
luxury goods.

The process of debate, planning and implementation must
start from below. Young people and students from the
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environment schools can start the process in their own villages.
Model village development has already been pioneered by Anna
Hazare and others. Such schemes must be supplemented by
biodiversity conservation. Each village should be surrounded by
a biologically safe buffer where indigenous plants and all the
biota they can support are safe. It actually does not require a
plantation. All that is needed is protection to a sizable area.
Nature takes its own course. Individual farmers can come
together to promote a mosaic of habitats on their land such as
hedges and windbreaks, tree and shrub growth, wetland and
grassland and a variety of crops. This will benefit them by
meeting their primary needs and will reduce expenditure on
fertilizer and insect control.

Another important thing is to rejuvenate our rivers and
streams. Unless several villages come together to maintain a
minimum base flow and revive the habitats in the basin and
along the banks, this task cannot be achieved. But once "
achieved, this will confer greater benefits than costly dams and
canals. Even cities can contribute substantially by rejuvenating
their rivers.

Village and city planning must also be integrated. From
cities to villages must be a gradient of low human activity and
vice-versa. In one of the seminars, I had mooted the idea that
there should be some restriction on how much hinterland can
be appropriated by cities. Villages surrounding a city come
under its influence and the city dictates what the village should
do and produce. Land prices go up, pollution comes in and
village life suffers. It is upto the villages to maintain their own
identity.

In Maharashtra cities are becoming more and more
conscious of maintaining and improving their green character.
Probably our cities may contain more tall and mature trees than
the countryside. People are planting trees and protecting them.
In Pune Municipal Corporation, officials find it difficult to fell a
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tree. People immediately protest and go to court. Such cities are
offering a refugium to birds and smaller biota. In Pune, a
breeding and roosting colony of night herons is thriving. A
people’s bird sanctuary has taken shape within 12 km of the
city. Even in Mumbai where tall trees remain, they sustain
flycatchers and thrushes. Kolhapur people, I am sure, can
narrate similar things. Nature responds if people take care. The
residents of cities must get legal powers to limit the size of the
city. No citizen would like to see his city turn into a
megalopolis where living becomes a nightmare.
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