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ERRINCE

Man's needs and activities depend en energy. This
dependance 18 direct vhen hest, mschsnicel paver or ealectricel
energy are nesded to fulfil eossential or nenwessential nesds
1ike cosking, transpert and lighting, The energy is indivectly
needed wheén materisl resouress are cenverted elsewhers irto
weful preducts used Dy him, The ways in vhich energy is wed dy
socliety has 8 far-reaching influmnce en the forms ef civilisstien,
14fe styles, secial strustures and cowmercisl activities,
Genversely the society through science and technolegy .influsnces
the cholce of snergy sources used and the way they are used,

In Indis, a countrzy of milliens, where 1and to man ratie -
is low, in spite of the graen revolutien, it is aifficult te see
the Dreak through in the 1iving conditions of a csmmen viliager,
India claime to be aw industrially develeped, pessessing veiy
large technical man pever, large sections of which are wnder
wilived and wsoployed, It 4is diffigult te selve the paradex,
menployed technical manpawer with ne nev techrelegy of our ewa
for the villages, There is a continwus grewth of 19 « 12 ¥
annually in slectric power comsusption and adouk 7,%% in eofl
consumption {(except the dewnfall of 30X in 197374 due to crude
price increidse) since independlence. Bt Rlectricity and eoil
in village get axhawsted in cultivation and there 1is net much
left te & villager as s husn baing to improve \pen his liviag
oonditisn,

In lake sixties it loelsd as if we would be sble t»
sustain the catinued grewth in swr slectricity and eil consumption,
gesulting in prosperews future for the village community, sesner
or later, Incredse in cruie oil prices abowt 10 times betwesn
1973 o 1978, snd shert supply of o8l setting in as early as
1978+79 with less than 13000 ¥ of eperating tharmal installiskions
has alarmed ws, The reesnt increass in erwis oi) prices has
agein pusaled all planners and apscialists in the energy secter,
The impert Bill #f crude eil fs expeeted to go Up to M,2700 creres
during 1978.80 « projecting a dismdl picture on the energy fwork,

PeT 00



Energy mSnSgwsarnt problems hava been squally acute, Degiine
in % generation frem installed thernmsl generation cepagity,
heavy lesses in transmissien due te scattered lead and

sadetage, and Deavy chertage in instslled capacities sgainsy
planned targets in hydre, thermal and atomic plants have

sdded ¢o the prodblem of slectricity shortages, The heavy
depandence on electricity has posed problems. Shortage of

oal, lew reseivoir levels and power station hrask dewns have
cesulted in fraquent pever cuts in many states,

It was considared anpropriste to take wp this cane sty
under the dizeipline of scisnce policy st this stage, Fimgly te
£ind the energy requirements of a village community from their
sun parapective, and secondly to assess how within ita ewn energy
vesources thair stendsrd of living cen be improved?

The appresch hers and suggsstions made may net sound
apprepriate to these whe oonsider development as synsaymeuws te
sdoption of naw techrelsgies preved and sdopted else vhers, The
economic visbility of mew technolegies based en the existing
commrcial set wp having desp profit metives say alse net be seund,
The visulsbisstion of the whole techmelegical execaise in the frame .
work of mmall science, and eemtribwten by ew adbundert skilled and

unskilled man pover in their ssall wvay % impreve eur living endis
tisn esn help mmelisretq Freveiling scienee and ssphisticsted |
techmelegies 3lene Sre viswed as panaced for owr beclwardmess D\t
they have net the resulits expected, In blind perussl of
advankages of sutamatisn and incredsing dependence en machine we
fignsre the fack that £inding a way to utilise eur idling anims}
pver and unewpleysd minpover is a were rewsrdiag tc&mw than
selving our inadvertantly enlarged preblem,

Retders will £ind the scope of stuly wider than the title
suggests. I should admit that the study presented and idess
onveyed are st confined te commonly accoepted scientific aspects,
DUk any such study at the inkerface of science and techmology,
acsnemics, seciety and pelitics is beund to bDrask the narrev barriers
in erder te Meceme meaningful, Wheress preblem has besn viewved in
A national perspactive, ease st\dy 19 limited %o & village, Tikle
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suggests only snergy prefile for study, wheress the information
epllested ancompasses the total mecie-sconomic and natuesl
savizretment in which the commmity exista, Dita presoptod
cenveyrs much more than the limited context in which (t has
besn cited. All this ig dene, only with the intention ef
presenting te the reader & comprshemiive secis-smnemic
picture so that generalisations sads fer & village commumity
from data on & village ¢An be sppreciasted, It mdy seund
swiward, but St i pexhaps & mere seiemific senner of draving
inferences in arets vhere affect of ether relasted factors are
sxtrewsly impeztant Mot squally Aifficult Lo quantify,.

Oonclusiens drawn may mot be found now or hasically
aifferent from thess suggested by most of the contemporary
anergy sciantists, But the study provides a fuller picture
of the enviremment which prosotes these views spd further
veinforces them,

Hawever, the stuly uniquely dephets tha anvirenment
in vhich the energy requirements axist and davelspe, It
wderlines the meaning of ‘improvement in living condiciens®
of families in their awn vidw, and gives indication of their
aifficultions which can bacome & sound basis for fixing
prisrities in development pregrammes for surel society,

The study has deliberately given importance to the
neceshity of losking ¢ every pessible energy vressurcoe in
whatever form availadle in the matura)l enviremment of &
village fer apleitation in impreving living standapdse,
Threough the appreach of eptinising the system from micre
maemw level, fm village te natisndl level, eon we hepe

“‘mﬁ‘m‘mnwm“mmm‘l
‘ AN /

15.8-79 ' ( KoKo GOVIL )
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1.1

SHAPTER X

Energy from sources othar than man's own muscular power
has beun harnessed and utiiised by him for variety of
puzposes &nd in a nueber of fooes. The more he decyns
awars of goparantly hiddan rescurces of snergy, the more
he becgme conscious of £inding w;ys to utilise this enexgy
e atguire more and more materinl conforts by minimising
the use of his own muscle powsr to provids for his living.
Selence and Technology provided the spsrk to the unending
£ire of energy consumption which throw up undnding
altarmatives for anergy utilisstion for glamorous conforte
able and the go calied prosparous living.

Epergy for Prosperity

There has besn largar ond larger usilisstion ef anergy

in the pursuit of prosparity. The highly developsd ,.
industrial nations of the world h:ive dagzled the industrially
undexdeveloped countries o such an extent that these

netions which are in the process of aoguiring knowledge

on science and technology ses the tazgst of their progress
in follomwing the footsteps of the technologicslly sdwgnced
nations,

Matarial progress seems to have #£ired the imagination of
all pecple, atlesst those whe heve not eperienced the
fruits of this progress. The trend which follows is

likely to reach its limit only through she realisation

of limited rescurces which the planet sarth gan provide

to the hunger of prosparity smeng humunisy. While the desire
to live in confort and ths pride of oconguering nature may

- not be separsted from the human 830 for canturies, sooner

thanh laser they sre bound t© be forced into a compromise
with nature,



‘When w}e atock of nonn-mnmbla fuels on earth is exhuusted,
husaan Ama will huve to solve its enargy problem by utilising

their problems with the help of Science and Technology every
na; andesvours tc menipulate its mpply and demand to match
w;bx:iunc within its own rescurces. How the rescurces are
-fé{:uueaatapom;ez time depends on the sum total of its
rement and how they areiet. Through Planning process
/ z:uona try to fulfil thegrowing demsnds of its population
[ to soguire more materisl comforts. While in free econcmy
the desand and supply is levelled by the prics of comodities,
the demand end supply of energy even in free economies are
largely sffected by the forms of energy availsble, technology
available to use these forms of energy snd the living habits
of population. Consumption leval of these anergy sources once
picked up, hos low elasticity gnd is only marginslly affectad
by the chenge in prices. To add to theHifficulties, eny hike
in the prices of widely usod onergy forms turns into & political
issue, and affects adversely any democrstic government. This
mokes energy policy all the more important for sny democtacy.

In ’-:E worlad of todsy when mon foal confident of solving all

/1+2  Eozms and Requirements.

" Energy is an undisputed component of prospserous life and takes
f meny forms. BEvery conversion of raw mebtarisl into useful

forms slso requires snergy. With the qmmqhnﬂm of Seience
and Technology, our {ndustrisl production hss on insignificant
portion of muscle powaer used in it. Most of the Ltems of our
utilicy are now manufpctured on pewsred machines which are
many times automated. It is the natural gift of Science and
Teghnology that more humsn baings hive been relecsed to &
mentsl exercises by taking awsy the drudgery of physicsl human
labour,

Fire gnd light were perhups the firgt forms in which man used
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external energy gpart from his own, Animul pover was also &

form of enexrgy used dy wmen from primitive times, Water and

aly as & source of energy &re slso very o©ld, although they ware
not. known &8 o source of slagtrical energy bufore the electrical
energy was invented and proved to be the most cunvinient form
for use, Steam engine, petrol angine «nd diesel angine gave

Fise to new possibilities of transport, replacing enimul power,
which was usadt for this purpose till then. Invention of
Blactricity opansd up immencws posoibilities of using sxtern:l
snargy for domestic and £ield spplicncas.

At the prasent leval of development, Enargy in the form of
Eleqtricity in abundantly used through out the world in
ighting fun, refrigerstion, cooking, hesting, ironing snd
other domestic comforts. Xt is slso sbundantiy used in
irrigaticn for agriculture. Cther formes of energy used include
steun £Or aspaco hoeting and steam locos, Diesol in trains and
motor vehicles and patyel for motors and aercplanea. Industries
like chemicels/pupor/cement/fertil isers/synthetic fabrics slso
use® large amounts of process hest and energy rich msterisls

in their production.

Requirasants of snergy by men may be classifisd into thefollowing
broad categoriosie

1. Cooking.
2. Lighting.
3« Tranaporsation.
4. Agricultural appliances.
5. bomastic work and spplisncas including heating and
@OOKANG/ rodic 8%, , and )
- 8. Industrisl produetion.

In India dung and wood were used snd eontinue toc be used 20T
cooking. Haxd aoul 1is slso sxusnsively used in small eitius

snd suburbs where kerossne and gas AYe Not ®ssily availables
Kercsene and gas are largaly usec in big cities «nd metropolitans



gé cooking media. Electricity is als. used in o linived way for
this purpose, In villsges, howaver, coddung snd asgricultursl
wasta with linited quantitics of fireccod are the main s.urces
of energy for cooking, The incustrisily marketed cooked foods
are using ¢oel, oil or gas ss their prwury scures of energy.

For lighting slectricity in the ciclies und o sSume extent

in electrified wvillages, and kerosena in the vu.‘m@u asre ths
muin scurce of energys Ewxcept fox some humanspropalled home
applisnces, like £l.ur grinding st choela cutting mschine,

most of the hopo gpolisnces are elactricity bused, For
trangportation we h.vewide variety of busic snexgy forms
utilised, While in walking snd cycling husan ensrgy is used,
Baggt snd Tongs commonly used in ecuntry side axe animal bused.
Motor bikes, Cors and jeeps are Based on gasoline, Heavy motor
yehiclos and sume lighter vehicles sxe based on dissel gnd Rckilwmaz
suils consume coul, diesel or electricity. Asroplanes use gasabinms
petrolerm Pproduets .

In Indi, goriculturg continues to be predomincntly bDesed on
animsl powar although tmgtor for cultivation und slectric pump
ssts for frrigation are keing incressingly used,

Apsrt from the abovs snergy regquirensnts directly identifizble
with m. there is ulvuys gn energy ccmponent of the W
' 3 utilised by men. Sugsr, bresd, vmu&q/ata—
u.md mz. and aven fusl and the appliances using electricity
require certain smount of energy in mixed forms for conversatisn
£rom raw materials into the utility products. Fercilisers amd
construation materisls like cement and steel also requirs
caonl/petroleum products ss besic inputs. Widely used s ynumsze
£ibres for alothing are apprecisble consumers of petroleum.
Solsr anergy in the form of heat ané photosynthesis !orplmu are
#l30 univereyliy used by men in nosmel living.

All these forma of snergy are bssically cerived fxom some primsry
souress either through a natursl process or from the natursl



deposits. While petroleum products, kerossne and cosl are
derived from putural deposits, wood and cow dung are from
patural processepg. Zlectricity is &3 convertad enexyy foxm
and can bhe darived from a mmber of primery sources, With
.tha advencenant in sclence and technologQy methous sre
8180 aveilubla to cConvert primary sources £xom ono form to
the other within the limitations of tschnological
developmant. '

Blactricity czn br produced in three pri®ury sanners
sccording o the establishedwy technologies, The hydro- -
slectric povar station produce electricity utilising the
shergy of water collectsd at higher levels while fslling
to & lower leval through a weter turbine. Water is
continuously evopsrated due to the solar heat and drops
mck during rainy season. Hycdro-slectric power is thus
providaed through & oyciic nsturel progess,

The other mothod of sisctricitywgeieration commonly nown
a8 theymal powelr generstion basicsily utilises heut of
combustion of coxl oil or gas to genarate steam{or gas in
grs turbine) at high tempersture snd pressures which convert
heat into machanical and then slectrical powar through a
turbine generstor set.

The third sstablished technology of elsctrie=pover generation
tuday in besed on gtomic-powsi. 50 far this {s considered

to be the only source which czn replace the tharmal power
genaration to an sppreciable axtent, Howavar, the feared
snviromientsl effects of this source are still under debate
and it may take some time to establish its avellability

for husan stplodtstion without feaxr of its dungers.

1.3 Awareness of ;mgut%g. '
~In the preasnt state of development, alectricity cccupiles the

price of plece s a form of energy having wide applicstion to
provice husesn conforts. It is versatile, clsan, and is essilys



convertable into anhy requirsd form of encrgy used by men,
Tts utilicy in providing living comfortos is a0 great that
it can ba cusily counted us thebeet form of enexgy in the
sexvice of mun. Not only thoet ic is tha bast form for use, it

is widely considexod to be the best forxm for transport of
snergy feom one place to wnother. These characteristics of
electricity have obwiously cought theimuginstion of men

xind to such &n extent that whenever they think of any fomm
of anergy sveilable f£ro. or provided by nature thay inveriably
think of converting ic incto slectricicy.

Teshnological developments of today which age in ssaxch of

new sources of snexgy &nd methods for thelr conversion into
useful forms by creating minimum envirocnmental pollution,

asre the ocutcome of thoswarensss of tha limited sources of
Xnown enerxgy forme on nan.h and the concern for msintaining
healthy environment mffam of industrial growth, Price

hike of patrolewm eruds during 1973 by oil producing countries
deponstyated the necessity of an ovearsll xeview of the world's
Snargy culture, This hws lanc many distingulshied authors

to think in terms of linited growrh as evident from the book
udived by Dennis Clark(1977). There axe optimistewho do

not conceds the nNacessity to check the unrestricted growth,
like ¥ahn and wauxha&?-) who heve predicted *affluant,
husanistic, leisurs, oriented, and purtly slienated = might

be quite atable' scciesty in the yesr 2000, Yet mgn of acience
and wechnology, the world over, sre busy searching £or LOchno-
logies which may givese

« High efficiency hest cycles, to maximise the utilisstion
of heat aveilsable,

2. Hethods to convert naturally availabls crude snexgy
sources into utility forms st minimum cost{ in temms of
nstural rescurces) with minimum savironmentsl disturbances.



1.4

3, More sfficient industrisl ond domestic spplisnces.in termy

4.

of energy utilisation.

Evolving tacmelm“ ang soci.l orders to enhsnca the
1ifo apan of civilixed life on & plenet with £inite
fual mwumas./'mn saprch undoubtadly is baing made to
aithexr find some cheup(in temms of res.urces in the

axiating comsercial sot up) end sbundant scurce of energy
to renlace the depletables rescurces or to soonomise on
the existing consumption rute of Known gources. Sucasss
in formar may concada unlimitesd growth for aome more tims
till further problems ore faced. But/in the sphers of making
sconony, ( decision maker faces s vital question. Limited
by the efficisncy of energy xulisation technoloyies, when
asconcmy is curried fertherx, it mey result in cucting

down on enargy consumption within a ¢ertu.in £rupework of
living habits for man, which in tum may require & chunge
in life styles.

On tha other hand when planning to fmprova the standsxd

of living of those who are not s0 dapendant on anargy aids,
we will have to inveriably start £from what pecple desire

to improve uwon their present way of living. What paople
dasire ugain depands on the sogio-sconomic and political
systens with vhich they havs grown. The requiraments for
improving the living standards mnxﬁli{r grew with the
sspirstion level of pecple and thavalue system prevailing
among thes,

Xhe Indiup Sceng.

In order to mske our considerations mors meaningful, we focus
attention tc the Indian scene, ¥a would like o relate cur
anergy policy and planning to seek ita ultimuate aim, 1,s,
providing energy in those forms &nd those quantities to our
population, in which our pecple require tham for lefding &
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a satisfying life, India is s country of vast population,
spreaad throughout the lsnd, with large parcentage, 70-80%
living in vilicges. Being a tropical countxy ita climate is
such thet except in soms regions forkhe period of very cold
deys in wintaer, extertal hesiing aids are not regquired.

sun is largely svatlable hore and photosynthetic convarsion
of solar heat is abundant, of course if water resi urces axe
alzao properly utilised.

Enargy requirsment of any socisty depends on ics living

habits, climste, Jevel of industrial development, and equslly
important its cultural ond aoccisl value system. Intexestingly
Indish's nonegommorcisl snergy consumption hacd been higher

than commercisl eniergy consumption Al about 1970 considuring
all forms Of energy utilisation ao segn from fuel policy
Commictae Repore(1974),

yollowing table shows the comparisonss

Toble =1 = Growth of commercial und pon=commarcisl

N SR e P - _
81 No. Yesr Commercisl energy Non=Coammarcisl energy
con &

AR o NSNS R "

1. 1980-61 73 101 148

2. 1965=66 102 147 162

3 1970-73 130 197 179

b . -y iy paye. — A
*tatle « mlllion tonnes of conl egquivalent,

mlr » million tonnes of coul reploCmeent.

In the cowmercislly snexrgy slone Indis's energy consumption
has geown: o quite faast aﬁ\w’._dcm; from the following tablesr~



" . - f . vy v - aad
81 Yea. : ! Electricity  Total comserciel
. i) > ; IR A iy S
1, xy@-sa 87 7.3 1.6 43.6
2. 1960=61 40(4 13,5 1649 70.8
3. 3&3&5"‘5@ S]Ara 19- B 30.6 10203

23 29,9 43,7 129.9

T |
{Sourc ?:;: of :m'}\. fuel policy commeittes, Inciae

Table /3 s
[
L _.l' MU ’ e RO SE A I SOy
a8l (¥ 4 mmmuy Total commerciasl
Mo, /i L energy.
7.8 60,1
18,9 101.2
/ 1 308 147.0
4./ 19?6-‘11 48.7 197.2

/2: nnyé Jéf :m the ublu that dues to the higher

uci.enéyf!af ge to whis n.u. Can be put ita coal
z%pxa . mt valuwe s put mich higher compared t its
/ Vaamtf\vnum The ,ém!#mt not besn applies to
/% 4“&;“ . Howmr,./ the mannar in which energy is
@ primaxy sources, and the ussge to whieh it
put, | rq& mamnh L’nc%x@ in our total regquirsmsent

in tpm o!f their heet /péulmlmm.
p \ '.;" '.i /"/ \‘
1.3 | ¥illage jcene AR
/ avuhqeq pe ovide the bulk eflour non=commercial energy
A ";rmrms which mainly inclyces £irewood, dung cukes
K (qoinx \tﬂpkﬂ\) and uqrieultu wastas. Thess nhon-conmercial




anexgy scurces 4o not enter the profit making corwercigl

axchegess This is «n irportsnt factor making the cost

of living in villiges much lowar, Even for the food

products, housing snd labour sarvicas the willage

population doss not enter the purely commarcialy arsna and
the barxter sy:ten of suchonge or traditional use of materisls
is atill bheling practiced even in modermn willages of Indis

to an sppracisble extent.

Lesving spayt the deposits of minerals and fuels at
spocific locstions, and the naturnl availsbility of wster
res. urces at certain plecas dus to thelir geographicsl
location, viilages provide us most of tha rescurces based
on agricultural and natural processes. sSciencs and Technology
has given us added confidence due to the knowledge of
naturel processss <hich opans up new possibilities of
monipulation €0 suit our ragquirecents. But our regquirements
originacte £xom the life atyle and sxe to be satisfied

from natural rescurces. If we ardlooking for a ateady
state of scoisl sxistance, we may have to derive most of
our reguiroments from products of renwwable cycle of our
nuture, Our dependence on externsl snergy sources with
increasing eaphasis on corfort, huve undoubtedly mads
spesgy componwnt of our lives sscond to food only. In
order to sustain ths comforts mscée possible by sicence

and technology, we msy have to review the philosophy of
‘Unlimited consumpedon® linked with the concept of ‘sconomig.
growih's Gensrution of ‘demand' for articles of *
‘ecnsumption® becomes an economic necessity in a society
standing on the foundstions of Inoustrial Preduceien,

Wa may have to £ind ways an*mm not only to atop the
ruthless increase of unlimicted consumption of enexgy but
also to reduce its consumption where it is practically
vastad, The emphesis on eonsumption also debsra thepocr
sactions of society from even getting their needs, as

thay soce them, fulfiiled. The pead rather than produstion



for consussption Cah thus be sean «s the starxting point
of our Ainvestigaticn and planning of energy supplies.

It is &n this context that study of & village community
is likely to anlighten us on the needs and aspiration of
ah grdinary ocitigen, Improvement of whose 1ot 4s claiwed
to bs the most pious objsctive of our soCisl and economic
planners and politicul aystems,

The most scononicsl energy is likely to be obtained by
tspping the natursl cycles at suitsble points fox the
nesded forms. Scmetimes it might ba necesssry to enhance
quantities of energy in those forms with new ascience

and tachnology. Liguid fuels are needed 4in large quantities,
fermentation process to convers carbohydrates muy ba

the solution, which uses not only plant products as

rew moterials but aloo the solsr ensargy to Xeep the
wermporsture st suitable leavel for efficiont fexmewntation.
S8imilazrly whon sechaniosl snergy is required, say. to 1lift
watar wind pover may be more appropriate than anyother
form, '



2. aEL, CtYON o,

Po;mlatl.an .tn Inﬁ&a wouid ba armmﬁ 650 muan at
prisant, Bessd on the presenyindicetion we hove the
mllow depletsble anergy rescurces i=

/:/ / OrigAnsl units Coal
i . equiviaient
) / — , pLce
i |
! conl | 83000 Mt 83,000
} oil | 4000 nt 8,000
| Natural gus 83000 HCUM 12,400
g
Unni}l 22000 Yonnes =~
Thorium 450 of 5000, 000

Our estimsted Renewable Snergy res UICEs PEr AnNUM are
of the following orders=

Hydroeslectric 420 Twh 420 Mter

rizm-»woad 630 mt 600 mCr
Animal dung 250 me 100 mtCx
Agrisulturel 47,5 m% 45 mtCr
WaBts,

¥ animace Nnergy 60 mter

“QW ; av.ll.l(ulklmi. 177676, Raf. 2‘)

*asec on 250 million cattle of which JOX are used for
traction, ssECh working B hra. a day, 200 days 4in a
yoar and st 0,5 kW AVAKSYS pOWer.

The above estimstes of renswsble snargy are the maXimum
obtainsble with present water, land and catils rusources,
Renawable res urces being utilisec at prasent per anum
axe of the following ordersi-
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Pire.weod and choromsl - 125 mkCr
Dang - 25 Mter
Agricultural waste, - 40 MmOy
Animate, - 60 mCre
Hydro-elactric - 43 sy

Fota)l « /O meCr
Deplatable rascurces boing wiliced today Her anum are
of tis foliewing srderss

Os2} - 100 peCr

21 & 3 - 170 Ntcre
Thersmal slectric power - 6O ReCr
Tetal - 338 sty

Althewlk: sbove estimstas are lishle te bs gusstiensd dua

o ren«Availability of very accurdts ssresssents, it is cleayr
that we are just cressing ever frem mere cenewidble ts mere
dupletable energy sources utilisatissn,; Wich the pessibilitcies
of incmease in firewoed, dung or vegitable vastes Meing

lisited and pasce of hydre~eisciric wwer ressurves exsleitatisn
slow, we are beuad to ba puwhed inte wbre wilisskien of

el and eil. The atonmic paver havdly sdds 1 RCr of addi-
il enurgy every yeix ier ouwl we, Pram the commercisl
shergy vonsumph iens of the last desdides in tShe dambetic
Sugber{1960-1573) a8 ner the figures of fuel iiey Committes
Repert (1974) it con Be seen that inciedss in the oosumption
of Rlestricity in domestic pucter i3 2.8 times ageinst 1,48
times for coul and 1.46 tiwma on eil pmeducks, Ssphisis en
fursl olectrification, snergisation of large number of
alectric oump seks in villages, and fant urbdbsnisistien have
incressed the share of slackpricicy ¢4 a much Jazge-extent,
Indis has launched on & massive pregramme to increase thw
inskalled capscity of slactric pe o gansratisn ducing the
Sixth clan(by abeut 15000 N¥) to pmevide for mers slectricity
far vur industriel grevih ond bevuer living, It is, hevewsr,
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claar thet large sh.re of the increase in eleckricity consume
ptien in villages goes to feplace manus)l labsur and animate
snargy because increase in consumptien of Agrbeultursl pever
in viliages xwstly replace animate enargy, Mevever, electcie
city is generated at low efficiency fzem thermal povwer statiens
{Sharirg 60X of slsctrical snergy) by convartisn heat

irto muchanical anergy. Use of slechricity by anwvarting
pack inke meochanical and heat forms mt MRly drings dewn

the efficiesncy of wme of energy in £usl buk «las rasulis

in wasteful canital investments in conwerting emrgy from
one form to the other, Using sleckricity in the foxm of

Post and mechanicel snergy also deprives the wkilisation eof
animsl and human enargy which may be wasted, It alsc acts

as & disincentive in 24inding techrolegical solukiens to

we iscally svailahis snergy rescursas,

RIS YON B

Cur planning sppresch in mest of the segters & present is
based on future prejectiens and incresed demsnds based on
the past trends or the growth rete of GNP plaumed as ovident
fren Energ,s Survey of Indis Committae(1963) and Pusl Peliaity
Cowndttes {1974) peperts. Further, a8 far &5 enangy is osncarmed
the merdinsted oftert in nlanning swr vescucrons is lacking,
All seckors are planainy fer the futwure Weepisng in view
their eneroy requiresents Desed on the availshls/in sresties
tachmelogy and withetk having a closs Josk At tha pattern

of our resourcns and tha type of our seeds to Adwatify

& sere rastionkl spproach, The pessibility of dovetsiling

AUr energy Msouress L1rto owr enecygy meds wikh She help

af scisneoe and tethrelegy still cemtine te Do stuldied,

Tergets fer dghisvessnt set in eaversl sectocs arciwstly
seon te hwe twe main criteria in decisien waking, First

ens iz the rate of growth and seeend ths level of eperstien
in wvastern cowtries, Ve are always in the habit of comparing
our lavels of consumption with the western werld withewt
apprecisting the feasidility in the new peliticel and trade
systex, Withow @neidering our own serameters of retources,
needs sad vechmelogy, vwe have bean teying te set Sargets,
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et tot realisticelly, sbwicusly lending into pwbliems in
agtaining them,

Osnsidering aur proje cced snergy consumptionipasr capite)
in the yesar 2000 &t the presant growth rate of sbowk 2
 and ommpsring it with the werld average in the yesr 1987
(1,47 tor) Lo set our targets as dene by HR Kulkami(1975-76)
(1.47 ter in yasr 2000) wmay not be & sound basis(6(a)),
Similarly compiring our prasent per cepitd slaetricity
consunption of shewt 139 Wih/year with much hijher eonsunp~
tion of ether ountries{3s0 Wh far Japanr, 3030 Wh for
BISR, 4530 Wh fer X during 1974) does not lead us anywhere
in setting planning targets,

2.3 QOWEBNPOMRY VIEWS,
There ave & nuwber of svkhers vhe have shewva conoern for
the existing tvends ia the growth of owr energy supply
and mg

Zahoar BNH{1974¢) feltlduring Presidential address to the
Metiensl Acsdeny of Scienves, INDIA, fowrky thisd sanusl
sessien, 1973) perhaps bafere the anergy ¢cisis(vhen aruide
@il wice incvosse to meyve than ¢ timas from Jaa, 1973 tce
Jan 1974) that we have te incresse sy preductien Wy

were than 10 timss te stein & redsombl~ Sverage rate of
eonswption, R soneidered the NED offort in develement

of fusisn energy, selar amergy, gew-therntl snawgy and
tids]l waves was Sotally iasdaguste, when we had spend sner-
meus weney on tha davelepment of fissien energy,

Xaressom Shah(1973 and 1973-1976) has presceided a drastic
hift ia the patcern of owr enargy Dase with cersesponding
ahife in the tecmelegy of preduseien, e has suggosted
mascive plantitisns in viliages, wveverse shift from weod
te heresons, scechscs to bicyeles and setting w of gobar
ga& plents ameng othar thinys. |
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Rangaras BV {1974) has given a compreheansive scheme of
survey and study of pessible sources of ensergy, thelir
pressnt usages and conversion techni ves knewn, He considers
the wilisation of selar radistion and subsequent forms o
be the only len) term ssiwvion,

Gavtam R{1974) has axnrasssd concern overths incrassing
fovere Dill of cruds and SWreLts & proesal of awn-gevernment
sxperts to sstavliish & contral directing machinery with

£ull time members ¥ ich will laydown guidelines for survsy,
plemaing and allocetion of snargy p