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t vub to plees on =oco:d at 4011p .... of <r~i~ut.e t:.• 
_,. S'f4t~t'1110t• Pzof• D.V. JtiU'Ifl'ahO• wbo bu MYW 'Mdtat.a 
ln q:S.vltl; • bie valuable t.la we en Nlltlave and tn 1.-o 
taov=a. lt ts tbJ:'O't:Qh dJ.aaueaiona wlth hJa and. 1\ia valua.bl• 
•U1Pitl.oM t:bat CDIIplCloft •f th1• Wek hae lMeD .... pta..._ 
ble. 

I • al• 91"6~t;ful to Shti ltelte !(111Mftd• .....,_.('J'bental) • 

ca. llbO Vl~V• 'f'al•ble •ut~9Jist.Se• for the ••· 

I - _...euJ. to., .tfl.ot c.ol1e&9'J8 Shl'l K.K. dMl, who 
bas be1pecl .. -'!.-t.ftly at. • ....,. &eq• of CM~P1ftf.oD of tM.• 
wtle 1ncl\dtfto aHug•ent: •t rrt ft.&J' at. vl11-cJtt • mabel!' •f 
.. ..._ ana s.ad\1elng • t!O •UJ..o• f.U.1caa and ,.ebai)/Haryana 
sau a\&hod.e'•• Withol& 'hie lcMII!:Waa and •n.ablt•......_.t. ef 

CJ')I&s« td.•h ¥111eoe f811U&ea. aDf' u.. ard • ahett notlc., 
tbia .,~ ,-~.,.. .-tenet• •~fit of tbe vlU.V• would. ,., 
bave beea poulble. 

M1' t.:haDU an due to the Pat.ww1. tei'IUJ.taga, aama_., ani 
· A•nlt!t.aftt Bn;,.\D1Ut3:'• fttafyana State Zleot.rict•y lloa:d ferf IMld.ncJ 

available the val•l4• lftto~att.Dn ngaastn3 thfr v111ao• 
Kheltep. 1 • aleo tbukful e. all f..Ut .. of -the village 
ant put.lcula~ly eany entb\wieatie •14 aDd young fi'.IADda fa. 
-be v,tll~ wbt bav• pati..Uy epeat let of tae wtt.!t • • 
anal.J'M &nil .-tr:aat. t.be vadabl .. l"dl••lng ~ ••file ., 
~hel~ Yill ... •ll\lllllldt'f• AU ttwe• whe have 4lf!8ctl7' ·~ 1JMUI'IIt*ly 
oeatd.b&e4 .b analpbg ~ ••• usd giving tfttil'f •••Ut.an• 
al• •••ne., ~ ~. 
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Man•sr.•eesa aam! ac&S.vl~l.• &lpaDLI •• tn-.Y• 'Thl.a 

• ., .... -. u ·ctsnet ~- ••· •ct.an.t.cal ,.,. •~ eJ.•«*I'led 
-tYI ate n.tded to f'll!lJ. ea..Ual o• •a.e••.,.S.al ...Se 
liu GMld.ao, t.I'8•P*n .,.,s 1191*1DI• TM ••I'GV s.a. Ut.t.nsly 
Metlect Wbea llllt•rlal ce•=- an O.w411'tAKt el.-h_... ir&o 
•etul p•cSwaa UM4 bt 'h.fa. The • ..,. s.a Whicta ••uvr la UMd br 
••-w bas a far-n.eblD; lftflu.oa eo ~"• roru ef c1.U.l•u•t~t•a• 
W• ••1••• •elal etJNCt.UJ'• and ••••wc:l•l ae&lvt.t.i•• 
C.JWueely tttie aoeley thl"f_,. acenee and • ..._,. •. 1Jd1•,_,.• 
tbe cbeiee of . .....,., eo~ _.. u4 the way t.h•Y ant ••• 

'za JDIU•• a ceuitttr of lllllte•• when lend to Mn ntie · 
la s... lr1 ~piw ef ~b• _.. .,_,1\&t.D, l~ te difficult:. te •• 
the bna1& lbiOUI'b ln the livilt!J 'etftti~S.M of a •••n Yll1~_.. 
Xnlla ela.f.aa eo 1:1e • laduat.riallf · --~· ,. ..... , .. vely 
ld'Ott hdulf.ca1 .. ft ,..,... li~W(JI .......... Wbicb ... ..... 

\&11&• .. ..,. \1ft-.loye4. lt ia dlftl.-1" to •Jve ~he •~· 
... 1o1M Udm1ca1 -~- ~'"' - .,., t.•cta•J.evr ., o.-.... 
t.co the v1.11 ..... t'tre• t.s • CIC>I&imJt\W onwth of 10 • 12" · 
annually Sa elttdu:lc powe.- CD•~lcm and eout. '•"' iD eU 
.... t.t.ea t•e.pt _,.. .. .,all ttl It* ,. '197J-1t ·- .. auh 
pC'lee lJJc:ft..., alae• ......... ce. 81& lle«*l'ieity tiiiiCI eil 
ta Yillap.,. -"••t .. la:oult.l,..Son aal .,..... la .- aw:t. 
left. t.e • Villac;r• •• a .....a lMlng • illlpnve q,ea hu 11•1111 ... , ..... 

la la• •S.X~le• ~ !Mtlltl u tf we •uW 11e able • 
...S.a t.he ••ta'UI«l ....,th la •• eleetr"""' awl ell ••..,t.t.e•, 
nnl•bll la .-..... f1&\IN ••• ~"• vs.11 ... ••.tty, .__.. 
ett •••• tacna. ta ullle ell p~l- u.• 10 t.l- 1tll'ttNIIa 
1971 • 1971. aa4 ••,._ npply .t _., entUI la •• .uly •• 
1111-ft "'"' l ... t.baa l30De .., ef ..-•tlno U.•l'll*l u.talla&e~t• 
t.u &lamed •• ftl1t ••• lMHUe la •• ell pri .. taa• 
agda p\lldell all JJl.,..,. erus epecd.alf.lt• 111 t.tte -1'11 aectAtr. 
'I'M illpen 1dU •f cNie ell' te ..,.._. t.o to u, -. 11.2700 uena 
dudntf ,.,._.,- pfGJ•c&lftl a •1..a1 plt*llft •n the ... 1'11 t••• 

•. ,.o. 
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a..., .._gllll8nt. pa.bl•• have been equ.ll'f acute. ~»eJ.t• 

1ft " ..-a16D f ... lMta11eCJ the.al 9--~ll&lot\ Clpaef.t.y, 

,_., *••• 1a ~ftM!ilu•s.t~ •• te .eat~•"""' 1e .. anct 
---~·• end twavv eM~.J.a tnt~talled aapaeitl•• ......... 
pl....,. ,...._. in bydt:ilt• t:beC'Nl •-' -.oato pl•• bwe 

••at.c~ to the pnbl• of electrt.clty a!tol't..-. t'he b.., 
d.,....S•ace •• eleetr:lcltf hu pHed pt'Obl-. 8hocotep •t 
coal, .,_ rue1"fttk 18¥'81• •• power nat.ien -~ ...,.. bave 
na'u1t.tMI Ia tnqueat. C*f• ete• la .-ray at.atu. 

It va• e:>Uldalftd tlt'JPI't'Prl&te to t=a~e .._. tbh _.. etUIISf 
wt4er tb• dleeipltna e! •cl•ce policy at ~· •taqe. l't.l&lr o. 
fbt the .-gr hqUi'r:taeJfta •f • ¥1.11-o• ~r f~»~~ the:ll' 
..., pwapeet1ve, eD.t aec»~~t&:r u ...... be¥ ¥1\biD itil .-a ... lVI' 
ntoure~J~ thek -~ of llriev eea be lllpntftb 

'!'he ..,.,_.d\ hen ...s •~lou _.. ..,. net •llhl 
_,PI*Itda.M ~ ~ .... ..,._ o:>_..« ~Yelo;::IMIII; U . ., • .,... t.e 

adlpt&oft ef ...., ••dl•S.ol• p•V«t and _..., .. elae •heft• -ra. 
ecoftCiaic "f'iablllt.F •f .., t.eduele91• baMd •• the .Sating 
• .-.daJ .- q, haviftg dHp pa.fit: ~, ... ~ a1 .. ~ be • ...s. 
The 'f'i~-,,lll•lo d ttt• wt.le t.edl•bttoal •••• ia _,. •~•• 
••• •' ...U eclfma.. aftl atllt.db•S..n bJ' •• ._.,. llc111ed aftil 
.. 1dl1•• .- ,..._. la "'* ••SI _., • ........ •• l&Ylao •m&-
tiea .- help -.lie.-, ~hi ad. .... .,. •ptaiaieat4M1 
~•dl•t.vt• ... Yl__. •• panacea to~ •• ~clllf•I!IIM• b\a 
th.., ·Mft ..-. the nnlts tatpMt.S. Ill 1tlilllll .-.. 1 el 
........ of ••••• ~ ...... lac:naa1ftl ............... -·1· •• . ;~ 

1-'ft 'be f..S ~- ftnQ.n;r a way to Ul:illM ._. IA11JII anillal 
...,.., aMl 111 BIJlered .......,_. u a •n Nlfaldtag t.~t.w &baa 
•1vlng ... i~aMly .......... p .. bl •• 

R.,.de._ will fl .. the ••pe of atuly td ..... Utea the ~i~l• 
• .,..... I ehoul• ... h u.at ~- at.\dy p,..._ .. aad ..... 
auw.,.. an ·-' • .,,.... t.e eaiiOftly &ee~p,.. eclentlfle upeeu. 
•• ~ • .....,. .... ,. • t.M b&_,ac::oa .t eeitlftee .a ~fteh•loor, •• _..., •••r ..,.. ,.1._.,. l• • ._. t.o w .. k the netnW bani•• 
iD •*t- u .,._. Maauthl. WMI' ... p~»bl• hu b4tea Ylew .. in 
• aattoMl ,....._, ........... at\dy ... lilllt .. - • Y111.... ,.,.,.. 
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•uw-t• old.f ... "" pC'efile fol' ~~t\X1J' • ...,.. ... th• tn!ormat.t.oa 
•ll......S .....,_. ••• Wh• ~el ••·••...-c Ud aaa•al 
..._ ... ,., ill Vhldl the ~ty ext.••• 011&& pn•at..S 

• ..,.,... auc11 •• than ~ litlt.t•• ent.e. l• Wbldl ' ' •• 
._ ate.s. All •ht.e 1a delle. onlY' wlt.h ~hi lntent.t.on -' 
pr••ntt.ng to tbe 1" .... a ati!Pnh..,ive •cle•ece ... io 
plctve- tb& ven-alf.NtloM .... f•r a ftll-va COUIIUJd.

f- ••• •• • rillav• ean 'be apprect••· a .., •Wilt ..,_... "'* lt. u ped\ap• a •N •eienttfle ....._.,. et c1nvinf 
lnfennc.. 1n ..,... wben atf'ect. et edlu mat. .. leeton an. 
.-..ftMely ~"'-- "'* eq\ally 41fflcu1.- to qua:nt&ty. 

a.clu.S.u uwa rtillf •t be fou.S aw o&:' tNutieallf' 

c.Uftel'8flt. fe:Mi t.t.•• ·~ br ••t ef the o:tle....,OPCF 
..,..gy •deatSR•• •ut the atulf pco•i4• a full• pleltwe 
of the ~ Wbtdt pft'IMte• ~btrH vtwa acd fufthtiC' 
nl.afol'~ ~. 

~--~ the auiJt WtiqUely 4tpkU tba envin!WIIIlt 
1ft Whieh the ellWgJ' ~llU •ut. and. cle'Nlepe. z• 
unl•llue 'the •ala; of •&.pxo,..nt lD living COD&!tt:ietta• 
ef I.UiAe iD tbek .. .......,. _. glva .t.Mleats.on of ~I' 
dlfftnltt.• wl\1cta caa blc:»M • •• baau for f!xiao 
prt.dU• ift 4..-J.op•tlt: ... _.. 1 ea fot: ....-1. •cd_,.. 

t'M at:wtr baa 4elf.lMnt.ely giftft ....,_.rbance to '"• 
neateM'J' ef lattUDI • .,....q ,...o.u --• ..._ .. ce in 
vltatww •• avallaW.e iD t.JMt aatwal ....,.,_ __ of a •u- ,..., -.~&tatJea la il9a¥1., JJ.viftl ...... .._ • 
.,,.,.. the ..,....ch ef ..-wu .. •~t• .,. •• , ...... ,.,. • 
-- lrf'd. , .. Ylll ... te ..-t..al. lnrel. ... ... .... 

.. ~. 111:01• _. ........ ---.. rn~1, 



1· ~· 
~ fiCa eourcu other .,._n •n•• own IIIWIOUlal." powel' 
btl• bet• bamuaed and uUJ.J.Md by Na for Vbl'.f.ot.y ot 
pUI'pOau end in b n•be.r of foDU. ftMt -.re he ~ 

...... Of llPPfll'eDtly hidden "eourcea ~ eneavr- the ION 

be wee• oonecioua of tJ.nd.lng WtJYIJ t.o uUl.lae t:h.t.a anuvr 
~ a<ql.l.tn non end JIDJ:e • t.er!ol OOQ!ort.a by N.n1m1eino 
tl1e ue of blfl own IIUIJCle powel" ~ pRW.ide tor hJ.a 1J.v1nQ. 
SC1cmce end 1'echnolOOY provided the apork to \be unemUn9 
fJ..rtt of energy corutUIIIptJ.on wbJ.ch tl'urow q> ~ 

altemauvea for enctX"QY utJ.l.l.G&Uon tor Qlo.IIDI'OWt aonfor:tt
able ond '-he ao called pJ:OJJpel")wt 11VJ.ft9• 

1.1 ""JU fpr l.miR!rASX 
'~ban l'aa bHn 1•19U end laqer uUl£e•Uon ef en•rw 
1n t.be punult. of pJ:Ot!parJ.t.y. !be 1Uohly dtrYelopiKS 

J.nduat.l'ial nauon. of \be world bi.Ye dauled t.he induat.d.llr 
underc:Swoloped counu:!ea to aucb an ...,t. t.bat. ~ 

n.Uona Which an 1D ~ pmc:eas of •OQUitinO ~ledge 

on ao.tenc. and technology ..,. the u~t. of \1'11111' _pmonaa 
1n !ollow1no tlMt foot.ateps of ·the uebnolooJ.c.l.ly ·~ 
nat.~.ons. 

Mauriltl p~nae .. _. ~ bavw find the 11aagJ.neUcm of 

aU people., atJ.•at t.hoae vbo have no-. 41Uper1enaed the 
ft'\11 u of ~ie p.:og.rua. 'lbe t.nnd wh1ch follcwa 1a 
likely to naeh J.t.a l.lllit." only -~ '&he nalJ.aeUon 
o! 1.1111~ n.ou.roaa Wh1eb t.1W phnet. •nh a.n pnwldtt 
to t.he huno•r of pr:oapttr.t.t.y .-nw bt-.nJ.•Y• Wh.Ue the duin 
t.o live 1n con!cn •nd t:he pi'J.de ~ ~z-J.no nature •Y 
no-. be ees-rated Ira~ the ht~~~n eve for con~••• 80CirMtr 

thal\ qMJ;' \iley tiR m\8'\4 -.a be IOrc.d in~ e ealp~H 
vith flllt.ure. 
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,.When ~ at.ook of non-I'OIMIWable !uela on ea&"tl'l 1e ~utAd. 
b\lllcln ~d will lkiw to eolve 1t.a eno.rgy pmbl• by uUlia.lnO 

~ .t• a."AA.koi'>A<! ntber thbn llz yW&JIW ....,teru loS S&Q 1 
\' 

\. 
I , In! world of Wt':kly whe raGil !eel confident. o! eolvino all 

th~.i. problerao w.t.th the holp of SCS.ence end 'rechnolOO)' eve~:y 
no ' · en6Nvoun 1» Menipulate it.a ~1~ and CS..nd to llllteh 

I 1i 
_,J:lWlg v1tb1n 1\a own neour:c;ee. Haw ~· n~ an 
~fU1MCl ct. e polnt of UM dependa on the· .. total of 1w 

. /~. . ~ent. and bow they • ...,-"• through Plannino pxocess 
I ~U.one t.&y to !ul!il ~JOWinO ct.Bnda of 1u popu.laUon 

{ to eC!q\IU:e 110r:e •t.eJ:'lal eo&doru. WhUe .t.n fne ecanc.y · 
the d-.nd end -.upply 1a levelle4 by the pr.S.Ce of CCDIIOdlt.lea. 
the dtaltnd flnd aupply of energy even J.n fne ~ .. are 

la~ely eflect.ed by ~ lo.-.. o! Mlft'VY available, teohnolOCW 
•vaU.bl• t.o use ~ !oDU of eneqy and Vie l1v.lno babit.• 
of populbtJ.cn. Coneuq,tJ.on level o~ thtlee eno.qy eourcea once 
picked. "'" bb• low elaet..tc:.lty and 1e only •~VJ.n.ll.y affected 
by tbe c'hllnoe in pr1Cea. To •dd t.o ~IS.CUlUa. any hike 
.t.n the pr~a of widely uaod onugy lo.ou ~s int.o e pol..ttJ.cal 

1eeuta. end affect.a •dVenely e.nr dellocaUc ~t.. '1111• 
•ua eneJ;Vy pol.t.c:y all t.he POre ~n.ent. for ony d.ocRcy. 

regs apct, JS!a9A.FWnt.a• 
lneJ!'OY is en Ul"tdJ..IPuUd oc::.ponont. of proepezoua l.l.fe and ~· 
•ny foi'JU. ·J!WJ:y convoreJ.on of raw •tu.J:~Jal int.o uaetul 

lo.-. eleo nqu.ina energy. WJ.* the oxowinq'ln:tlUtMCe of aa.ctt 
•nd TecbnoloOY, our tndwsU~l pxoctucucn bt• on 1naion111c:an~ 
pOrt.iou o! •WIGle power used in 1t.. Moat o• V. .t.~-. of our 
uUl.lt.y aft nov •nutac~ured ors pewuttd •Cblnea whldt an 
•ny t.JJRee ·au--.-..d. It .la the nat.Uh1 oJ.fto of ac1enoe and 

'teehnology t.avat. .ore luan beino• baft bien nlttoHd to do 
Mnt&l ~ta•• by takino ewoy the di'UdOeq of pbyaical b-.n 
labour. 
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externt1l eoerw 4Jl)art. fro~~ h.U own_. AnJ.Rtil power we. el.-o • 
font Of enazvy used by -....n f.r:a~ pi'Aai.Uw t..&Me •. Hour and 
~.air tiS • eo~ of enev.w are also veq olc:l, lllthDUQh tbey were 
not. known •• a aource o! el.~ical eneroy bafore th• el.-cuical 
energy vas invont.ea end pJ:Oved t.o be t.he 110at. o:;nvin&.ent. foae 
fo~ uae. ataesu eno1ne1 pet..col enoJ.mt blld diesel engine 911Ve 

1"180 to new pOss!bUJ.t.i• of t.nn.apon.,. replaCl.i.no bl\~1 powttr, 
vl)J.ch WilS uac for t.h1a pw:poae t..Ul then. lnvenuen of 
8lectr1c.t.t.y opened t4> i.K'tence poso.l.bUJ.t.i .. of US.i.no ext.em.l 
eneJ:QY for- domct•t1c ond !l.el.d epplibncaa. 

A-t:. the pr:osent. level of deVelopaent.# lnergy in the fom ot 
JUeat.ricJ.t.y 1o ebundant.ly WJod t.lu:ouoh out. t.he wo~:ld 1n 
l1Qht.1no f<zn, n~.-1get"etJ.on. cookJ.tlQ, beet.J.no, .lcon1n~ 6nd 

other dQIQ•Ue oaton.a. lt. 1e 11leu ebundantly used .In 
1rr1Qe~n for aor1cult.w:e. Other toma of enei"W usecl .lncluoe 
ateilll ~or apace beaUnQ and at.e&t~a lccoa .. D.t.eaol. J.n t.rains and 

.ot.or vehtolea •nd petrel for IWOW.Ore end oe.r:oplenea. Xnauat.ri .. 
like ctt...l.cbl8/pt.!.per/~vfert1llaen,layn~Uo faabriaa al-.o 
ua• J.a~Ve a110unu of p.roc••• heat. and .neqy riah llbt.er.t.l• 
.1n t:.beJ.I' proc:tucUon. 

a.quir_,t.a of eneJ:QJ l!Jy IMin •Y be alo•aU1ed into t.he.follew1ft0 

bro.d c:at.eoon•••· 
1. Cooain(l. 
2. Ligbt,1no. 

3. Ton~~PQr-.t..lon. 
4. AQI'1C!Ul~urol appliances. 
s. uc:.e•u.c work end bppl.S..nesa LncludJ.ng 'heaUnQ ond 

fi(NI}Jd.ng/tod.to ew:a., end J 

· •• lndwaU"._l p~Uon. 

Jn lndle duno and wad were u...S end ecmu.nu• t.o 1M uaH '(t,l' 

cooltin~h Ham ao..l ia alet~. exMnllively uaed 1.n -11 o.tu• 
end euburbe vbere Jca:ro...,.. and Obi aft no-. ••.Uy ev•ila~•• 

! 

Keroaene and oa• an uro&t.y uaOG .s.n b.S.O oJ.Ue. lind -~.)pol.S.tana 



- ' .. 
as 

<06 eooldn9 ~ia.• a:lectr.1c1t.Y 1• ols- , used J.n e1 l£m.l~ •Y for 
this pur:pone. %n Y1Ueoea, bowovar. COIIcSung and aor:ieult.unl 
WcdJt.o wJ.t.h 11mit.ed quantJ.u(.l'S of !1re~ood br:e t.he l!ftin a\.;urcea 
of onctroy for cooldno• ,_ lndt.ua".iblllf wa.-ket.e4 cooic.ad f~ 
are Uflino CObl• oil or oaa aa t.he.S.r pr~ry ~u.E'Cft o! ftMIVY• 

rcr Altslh!=Jl!A elect.ric.t.t.y in the cJ.tJ.ea und t.o &c·me ext.ent. 
in eltSCUU1ed Yill.ag .. , and kecosune 1n t.he Villboe- oce t.hCI 

•J.n ~.~urce of eneroy. E»::ept. for..., btaan-propalled h:84t 

al)i)lie.rw:ea. like fl ... w: or:inGJ.ng and Cht..l'a eut.tJ.no a.chln•, 
_,.,t. of t.tut !'e!9 IPWMD!i!l are elecU1c1t.y ba•.S• Por 
lf.DPIR2£!iliARD we hf, vw.ide vari•ty of ~•.l.c WJ.ergy foa. 
uUl1sed. Mh.Ue in vel.k..l.no end C)'Cl.tno huMan en•~ u UHd, 
a.oo1 tind ~ ~,. uaad 1n e.;unuy s10o en arWa.l ~••• 
Motor bi.Ma1 con a.nd Jeep• an baaed on paol.t.ne. H•¥7 IIOtox

ve'hJ.clos Co¥nd at£'le llQbt.eJ: Wl\1c!lu an baaed on die••l end ~ 

ftilJg,a con'tme caul, diaa-.1 or eleetriCJ.t.l• Aeroplanes uee piiGIII>-., 
pe:;t-y,:,teu.,n,., pYt>dM.d:s • 

%n Indio ag~lt.:H}. t.P.Jt cont.&nuea to be p~ntly bsMd on 

•n~l power al\hough uactDr !or culUvat..ton ~nd elecuic pl.lllp 

_.. for irri\iltt.ion an )IeinO A.aonaa1DOly used. 

•A faaa \he above ene-w nqui~t.s dJ.reCU.y ident.i!J.al»le 
with MGft, uare 1a alwuya an .,.191 ~.nt. of ·t.~Mt ,.t.,ndytVali~ 

Mrn!IISIW.M RJP!h!i!.l ut.11.J.Md by ... auuar- ••d• vttQetaW.tt/i .. 
fined oil •nd even fuel and -.be -..pl.t.ano• ua1n9 elecv.s..cJ.-.y 
nqu1n ce~J.n MIOWlt. ot en•J'OY in ll.i:ud fo.au for oonve....-40Jt 
!1"CCI av •U¥-J.ala into '-h• utdlJ.t.y pi:Oduet.s. J'ei"Ul.i.nn and, 

oo&•U"Uotton • hr.lala 1~• o•ent. and •tANl oleo nquire 
coai/peUOl-. procluau •• a.a.tc ·inpuu. Wldol.y uaed •ynt.het.:1/o 
filtrM foJ: elot.b.l.ng or• appr:ec:U.eble eon•~r• of pe'nal-... 

solAr energy in t.ba fom ef h•t and pho-.oaynU..J.e forpl,.~U ·~· 
alao ua.t.v•eally used by -.n 1n MIMl living. ' 

All theM loDM of ene.rvr are btse1eally oori..S (~ __. prlMr:y 

aoureea eit-her t.hroWJh a nctunl piOC•• or f.a:a ~ M~ual 



- 5 -

d41pos1t.at. While pttt.I:'Oleta pr:od•ct.a, ktl.cosane and c:oal ace 

derived from ~A .Asg!.J..!I• wood lltld cow dunO are . .ft:a~ 
M~uml, RC09!JfJ~!I• &lect..-:'J.city i& a convert-ad .,•IVJ' fom 
end con be danvee f.ra~~ e nllllbez: of pl'.imbQ eou&:G~a. With 

. 'the advonCQmlnt J.n scianc:o and t.eohnology Mtboc.u:s a,. 

l.tlOO eva.S.l~blo t.o conve~ p~:itllar:y aoUJ:'CU fzcaa one fo.aa to 

the othe~: w1t.hin tJ'l8 l.lld.tatJ.ona o! t.eehnoloQ.t.cal 
4eVelopnw.mt. 

Eleotricit.y can be pl'Oduced J.n theM prJaary ~~annan 

eccordino t.o the eatebli~• 'UtChnelooJ.e•• ,.._ la:dJ2-
•1ecv.S.C: power •tatJ.on pnxluce el-ect..ric.lt.y ut.111DJ.ng tlw 
energy of Witter c:oll.ated at. hi'i)her 1evala while fellinQ 

t.o a lower laval through • wet.Q" turbine. Wat.el" .la 
cantJ.nuously evoparat.ed due to the aolas: .,._t. and d.lopa 

btclt dw:'ino rainy ••son• Hydi'O-elecuic:: powe:- is thus 
pa:ov.t.dttd throUQh a c:yc:lic: IWlt.\U";&l pxoaatr.h 

the ot.het lftet.hod of •1.ct.ric1t.Y-tJ.rutrat.wn COI!InOnly known 
a• ~-). ml9J QenUatJ.on Jaeicuul.y utilt.aM hat. of 
c:aabuatJ.on of CQil oil or gaa to venuat. a~11(or •• 1n 
vas turbine) et b.t.Qh t.elllpttrti tw:e 11nd pr••aw:.a whJ.eh convert. 

beat. into MChent.cal end then elecuJ.cal. power through • 
t.urbi.ntt Qel'leA t.or aet.. 

The ~ ••t.ablished technology of eleat..c'ie-PQVeJ: oen•nt.t.on 
today J.n t.»aaed on ~II'· so f.ar t.b1a i.e conaJ.&:tnd 
co be the only eource which ezn replace the themel power 
tmwret.ton t.o an •pprc.t..ltle •unt.. HOwWw. the t•l"ed 
evt1:0t111ental .tfecta of t.ht• IIOUI'Ctt a.r:e atill Wldar deba-.e 

and J.t. M)' take eaae tJ..M ~ eat.bl.tah .lt.a eV&ilabllit.y 

lor h\.llllan .,_,lo.l.\\aUon without f•l' of 1u &.no•n• 

t:,wtren•n• of ,J.JaLta t&;i!• 
In the pree.-tt. e\at.• C'l dwelos-ent..- el.ect.ric:it.y ~1•• tM 

pride of plttce •• • fo.m o! .nel\lY hav1nc;J wide Mppliet~•icn to 

pl"QYJ.ce h1.11ttn ·c::onforta. It. ie v•r•UJ.•., eJ.•n• and itt -•ily. 
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ccmvelrtitb.l• into any l"eqU.li'-'Sd fo~.m ot ~)' ws•d by ..,. 

Ita utJ.11~y .s.n ptovJ.dino livmQ CC'.ftfono 111 eo vnet. thll~ 

1t. r.an be Olieily COtmt:.ed ti& th.._.\\ foua of enexgy .ln the 

.. rvice of h«lfl• No._, only t:.bh t. 1t ia the beat to~ta !OJ;' uae. it. 

io w.t.d4tl.y cons1dt.lxod to be the beat. fom for t.nnaport. o! 

4mfUOY f .. one plisce to iinotber. ,.,._ OJlanr:t.ltdaUc• of 

elect.rie.\~y have olWJ.oualy cought tll~oJ.n&Uon of man 
kind t.o .uch ~,~n extent. tbtlt. wheneves- they t.h.lnJt 0! any foXta 
of eno,nw eva.llable fJ:Cr· or prov1dtrd by nat.wre t.ha)r J.nv•r1abl.J 
tb~ o! ~ .t.t. into eleoutclt.y. 

~og1Cft1 deftltJs:~••nta of todfty Wbieb .en .t.n ••I'Ch ot 
new .-oUI."Cett of enei'QY end NVloda for eMir COJ'Wltra.S.on J.nto 
ua.tul lc~~~~a by or•uno as.n.t.a .n.-.s.~ta1 poll\ltion. 
aX"e '-h• out.cc- of t:hoewanneas of t.M liii1W aoUJ'Ge8 of 

Jmown eneroy toJ:JM on eanh end t.he concem for •1nta1n1no 
M81\hy envi~an~ ~i.ce of J.nduaUial OI'OW~· Priee 
hike o! peU\llMII erude dudno 1973 by oU pr:tlCl\le:1no oountn•• 
.-.on.tatAid \he n-=-aai.ty of en ovanll nv.l.w of th• Wo%'1d' e 
enexw cult.un. 'rh1• hila l•d •ny dlatJ.ngu!at.d •utbore 
to t.hlnk ln t.eztU of l.!Ait.ed o.rowdl •• ev.t.cM\t. frca the book 
.U.'*-1 by Dennis Clark( 1977 ). 'l'!Mlra •n op\WR.t.at&-vho do 

not aonc:Mde t.he n.c.••1t.y t.o c:heck the un.n.uic\414 gzowt:.h, 
lJ.ke Xam and wa•rleaC\7) who b&ve p~ 'afflu.nt., 
h\lltlnJ.atJ.c, la.iaur•, OX".lellt.edt end pa~y alienated • •J.qht. 

be qu1t.tt stable' aoo.t.et.y in the ~r 2000. Yet. llill of acienoe 
and t.ec'hf1ol.o9y, t.he world over, are ._,. ...,r:chi.no lor t.edvle

lotlea Vhleh IMY QiVe,_ 

1. HJ.ob eft1Ci«tC~J haet. cycl .. , t.o -a1JitJ.H the uU11ebUon 
of beat. ava.t.la~•• 

2. Met.hcda t.o eonven. n.t.uZJally available exude .neroy 

eoureea into ut.llity fona at aJ.nja~ coat( 1n tellM of 
nat-ural ~) with •J.n.t.rm.a envi~\61 disturtanc.e. 
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3. Mon •£f.tc:J.ett .lnduat.I'.S.l tind ckllmtat.1c epp1£ancea.in t.••• 
of .ne.rQy util.ia&Uon. 

4. h01V.ift9 tachnol0(11 .. and aoc:L.. l onara t.o enhance the 

lif• apan of oiv.llihd lJ.t• on a pltsnet. w1t.h fJN.~ 

fuel n.ourcaa./Tb• aeei'Cb undoubtAJdly .is being llbn t.o 

either find ltdle cM~ap( J.n tu11a of rea:,,un:ea in th4l 

exiatJ.no cc..relal sat. up) end abt.and.tnt. .,un::. of energy 
to replace th• depletable t:es.oUZ'Ce• or to ecxmcala• on 
t.he 4hd.st.in9 conmJ~~~pUon rate ot known n~. aucc:•aa 
in fomttX' lillY cun~ unl.iPIJ."d ~ for aaa• ftiJOR tJ.ae 
t.Ul funl'lar pxobl-. on faced. &ut¥in the apMra of •kinO 

~ 
41Ceft0C1y~ ~ daci•J.on ••r tace• a vital quatJ.on. ldlo.lt..s 
by the eftic:i~ ol enUQY ¥\ll.i.ntion t.ec:bnolo\;.1••• whtm 
.conc~~y u ~rr.ted fal"tho.l', J.t. n~i;y .nault. An euttJ.no 
down on ener9J( cona~t.J.on within e ~in fnamewoXk of 

living hablta foe- man., wh&.Ch in · t.u.m mav nquJ..n • Chbnve 
1n life· at.yl••• 

On the ot.het baneS When pltutniJJQ t.o Jmprova the etandar:d 

of living of 1U'oae who • re not so dttpendent. on enar:oy aide, 
we vill huve t.o 1nv•rJ.ab1)' ati.art fra~ what. paaple dfls.1re 
to 1mprove upon t.be.1r present. war nf living. Mba~ p410p1e 
••.ln •vain dllpenda on the ~~lc and politJ.cal 
qa~ w1t.h Vh.f.ch t:bey hav. 9RIWD• 1bt 1ftqui~u l.or 

I 

!~~~>roving the living atandari3 ~ena11)' oa:ew with t.hlt 

a.-pireUon level of people and t.!ter\'al~ aye~ prwa11J.n9 
.-ng thet. 

1. • lb! .lD'!AID !SA• 
In oJ:'du to ake our consldeftt.ioNI •n ._n.l.ngful. we focua 
at~tJ.on to '-he Inctt..n ..,... Wit would UK• to Alate our 
••Z'VY pol.t.cr end planntno too seek ita ultJ.mate """'• i.e. 
~vA.ding enezogy 1n tho••• fomtt ~nd t.hols• quant1t1 .. to our: 

populat-ion, in which our ptteple nqu.iM "'• fo.l' ldd.l.n; • 
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-
a aat.1afy1ng lif•• %ndib ia e countzr of va•~o popultit;ion. 

apn.d throu;bout. t.hu l&nd, with l•.ro• pe.:r.:entage,. 7o-8t$ 
lJ.v.t.no in v.t.llbQ81h Btt.i.no a ut:apical oountll' ita cllset.e 1a 
auch t.hitt e:acept J.n 8QIIQS nQion• fo'l/t;Jttt p4t.t:iod of voq cold 
aay• m wJ.ht.e. external he ~ino ll1da an not nqulred. 
Sun .t.• laJ:g411y fiWUabl• bon and pbOtgjJyqt.hetJ.C conve .. •.t.en 
o! soJ.r bast. ta abl.lndlln~. of courM 11 water coe~ju.rcelf .,.. 
alao pJ:"Cperly ut.il.lnd. 

Jrzaexvw l'GqUirsusnt. of any aoc1-.y ~dll on itt~ living 
bal:d.ta, olJ.Jnr.tt.e. levU. o! .tndust.rial ~t.. and equally 
~nt. .t.t.a cultural &nd aocJ.sl value sya~. xnt.ereeUnolJ' 
lnctJ.aw' • no~.rcilsl ~ cona-,UotJ bed been b1Qhu 
than ~tel energy eonau~~pUon d~Jh al:)ou" 1970 oon.idurino 
all fol1JII of enervY uW1sation •s a-.n f~ fuel poliCy 
Ccllldtt..• *'.POR( 1974) • 

..... ...... , R Wl•J•J•• --·- 6 01 t ...... , •• I a&tfl.l$ a a a 1 l • • ............ _._ 

a1 No. 

•• lMDf. stN•4t•a• Ill 11116 U laUD • ll -··· ••••••••·-·~SIR I ll 1111& 19¢9 9 ill Stl 1 

lN0-61 71 
1~5-66 102 
1f70.7l 130 

101 
147 
197 

148 
163 
17i 

_ .. .,. 4 a• 41 .... 1 I b • 1_ II I ... 1 :•el1Rtt•!Mti411Wt ltlbf4 1 Hlltt 1.a1 I lb ...... 

• llill.J.on t.onnea of G081 8CIU1val•t• 

• Million t.onn• of t:aesl r~J..n.c-.nt.. 
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Total QOaeJ:C.iel 
••.ror· •• • • • •••••••••• 
60.1 

101.2 
1.7.0 
197.2 
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--~ 110~• ck) Mt tlll'lt.er 1:.hAt pr;oJJ.t, -.Jd.nv ~1 
-=-vea• lfhJ.a itt an J.Rportant f•c:t.o~: ll81c4nQ the co-.t. 
of 1ivinQ 1n vu~u• IIIUCb lowu. xv.n '10~ t.h• footS 
piOducu, hou;&.nu and lalx>UC" •I'Yie•• tho Yill&ge 
pop\ll&tJ.on does notp enter the pur-.ly CQM~t.ei'CJ.el• anna end 
tb4t '1:16rtft' ay~';t.tn ot ~nge or t:.Rclit.J.onal Will of •h~:.t.l.a 
u st:J..\1 belno pt-aetJ.oed .wn ·An DlOdtam v1l.lnQU of India 
t:.o tiD bPP.ntQiabla eJC.t.ent:.a 

t..eavJ.PO •P'*R the depoa.l.t.a ~ ldnenla and luela at; 
IIPGC1f1C locatJ.ona, and the na~urul evaUab.Uity of wa~ 
n.uw:cea at certain pleoea dutl t.o the.k oeoGRPhieMl 

locat.1on, v111eoe- pmvue us .,._t. of t.he J:ea~GUl'C .. batted 
en oQI'1ctult.UA1 and nat.un.l prccea .... ac.t.ce and 'r.chnolaoy 
be• given ua added con!l~ due t.o the knowledge of 
nat.w:.'ttl pi'OC•aea .-.hic:h opena Up nw poaa1bJ.11t.1 .. of 
•nJ.pulat..t.on t.o auit. 0\11" nqu.t.r..-.nta. aut. our ~1.r:..._ta 
oa:-iginfJt.tf f~a~ t.'hO life •t:.yle and an t.0 ba •t:.iafi.S 
fP* net.un1 n.Mn&~·c:a. Sf we •~kinO fo&" a ac..ftdy 
eta te of IIOC1al .x.Lata,._, w llltJ' hav• ~<; derive .o•t. of 
oul' ~~-ta f'l'all pzodUCu ot r.nW.'ble cycle of.~ 
nawr•• ow:-~ on external _..uvr aaut:ON w.t.th 

.inc.-..e.t.no tRphlta.t.a on OOI'llfort. b&ve undoubt.-Uy •• 
••IVY CCIIpOD.,t. of our livea a.aond t.o food only. In 

O&'d4w t.o auataJ.n t.he OC»afort.. ~~ade pou.lble by aicenc• 
and tedlnolcv. • ..,,. bbve t.o .a:evJ.w -- philo~ of 

•sm.l&!!.lted SRJ•'•~ • l..inDd w.t.th the ccncapt. ot •MQJ111ds 
sa!PM!b.. OanentJ.on of •.-..nd' for aR.ic:lu of • 

•ecnav.pu.on• baac:.u en 4100tKaic: naceeelty .t.n • aoc.s.•t.y 
••ncuno on the touncsotJ.on• of Jmh!tV11i tJ!Sb!ilM.U• 
we -.;r bbv. to !J.nd weya an~na no~ only to atop t.be 

rutbl.•• 1ncrea .. et unlita.1t.ed ocmaUIIpUota of ••.IVY tNt. 
aleo to rfJdu.ee J.U c:onaw~pt.1on when it. 1a praetJ.Cblly 

wea\ed•' fte _,.•1• on acn~U~pUon also Mbtn ~ 
MCUone of 80Ciet.y flUB w.-. o-tt:J.ng t.he.lr need8, aa 

t:hey _. V.., fulfilled. The~ .Qlthe&- tts.n Rlfd!.I9M!f! 
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tor. s:onrs!!!ll»RD een thwa be aeen tts the et.art.t.nv point. 
of our .tnveaUoatJ.,;.,n and plannino of aneXVY supplies. 
lt. ie in th.l.a con~flX't t.bat. etutty of a v.&llega COPRunit.y 
1• likely to en119)lten na on the needa end tusp.lhtJ..<>n of 

an pEJ!intg 51.1&!1!& illpi'OVflften~ o!. whOse lot. u clt..t.IMid 
to be the aost ptoue obJtiO't.Lva of ~ BOCibl and econaa.le 
plbnne.ro ~nd pol1tJ.~l eyataDS. 

ftle l80St. -'C'JtlOl'Air:al .nergy 18 likely 1:0 t1a ObtllinM by 

t..ppl.nQ tit-..- nut.URtl CJ'Cl•• a~ auit:Albl.e po.t.nu for t.he 

nMded foma. S<*et..SIIea .Lt. miQh~ be tMaC••I'l' to tlllhftnce 
quonU.tJ..• of enwl'QY .in thOM foaas wJ.t.h nw ac1enc:e 

and ~J.ovy. L.l9lld «u•l• an naedtld J.n J.Acge qUIInt.J.t:J.•• 
t.-ntaUon procne to c:umren.· ·CAI'b0hy4AU. -.y btl 

th• aolut.Lon. V'hi.Cb ws•• not. only plAnt pr:oCSuc.., •• 
nv ~~tat.ei'J.al• bu\ alno th• 110l.or eruu:t1f. \0 keep the 
~t.uJ:e at •u1t.oble level fur eff1C1ont. te..ntetJ.on. 
SWJ.larly When •chan1cal eMJ:VY ill nqu.ind- oy. to l.Ut. 
wat.er wind pesw•r 110y t. 110re appt:Opriat.e thaD anyot.bu 
tom. 
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I I St!I'U!B:= ll 
. ~ I 

1 . • 

2. ,P..,G.t £00N ~ PI!QftkRI 
I i . 

2.1 J.pd\t>,•a m!?!t5S•• ll!d.,,!?!JlBB!Rt.,.f.oQ PAt.t.,q,.. 
' I ' 

Pop,Ulet..ldn .f,.n lndJ.il would be ttr:mmd 650 .Ulion et 

p~Mnt,. ~aed on the pnsen~indicetion we t"v>va the 

f~llow~ depletable fiJI18qJV ftaOUI:CU •· 
,,{ I 

"'/ · · (' Ol'.igbal wu.ta COal 
•.. \, j . equ.lv&lent 

f j; 1ft~. 
, ·.:I .....,. • • ·• • •- 1 • a l{;;i{:j i . a 

,. 1 f 

~~ c:oa1 1 83QQO ... o3.ooo 

l 011 1 4000 lilt e,ooo 
·
1 Nat.u~l a-a 63000 MC\11 12,.400 

I 
Unnli* 22000 Tannea • 

'l'horJJt.a 4!0 - 5000,000 
! 

OUr ••~'b.tld ~bl• ener:oy ru .. uz:cea per •n'* an 
of the follow~ ordut-

* 

J17dto-elecuie 420 Twh 420 Mtcr:' 

l'.l.&e-'WOOd 630 lit. 600 •tcr 
An.tM.l cSunv 25o ... 100 ater 
AQricul.t.u.r;al 47.5 ... 45 11\:CJ" 
.... t.e. 

An.._t.e llnervy 60 ate.:-

•ba•.O on 250 ldllion c::at.t.l• of which 30K aEW ua.S tor 
tz:.ct.J.on, •ch _,rltJ.no 8 hra. a daY, 200 CS.ya J.n a 
ye41r and at. o. 5 )dr aver.v• powtll". 

'l'b• above ••~tAte of nn-.ble •4J:VY en t.h4e ~~ox1M• 

obtll.I.Pabl.• with pnaent. v.u-r# land and cat.tJ.e reaow:cu, 
ft..._ble nsAa.rces bd.no ut.ilisao at. p~t. per anta 
ere of the following orderat• 
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..... .._.,. and dharcaal 

Dlltf 
A-picultural Wute. 
Am.~. 

lffdl.'o-eleetdo 

- 121 •cr -21--
- to•~ 
- to •c:r 
.. 4? .01' 
liM R I •• I P . W 

~·l - Ita lltc.-

DIP~Jtt•bl• ~our..,. bOlnq t*111~~ ~d$7 ~r ama an 
of .,.,.. !•1l•tuo et"ete.:s-

o.&l 
QU 
ftl.-.J. elaa&"le ,_.., 

- 100 M\Ct' 

- 110 ··~ 
- ... Qit 

•lthlt\lllll -. ... •••••• am 1iltble M lit q-.tS.nad •• 
te .. ,.....,.,1.,11ity ef •rr •ecn.wet• -·•-'*•• t• l• clear 
\hat •• an J_. ..... .,. ... ,. !•• •" ftMWaltle • •n 
•eplet.e1• • .._., •urea• -.uu•••• •t•b ,,.. ,..abt11-.tea 
of ine ..... t.n ftn~. d\HIG or "titable wanu lle.I.DG 

l.S.t.1l .. ant1 ~- ef byd.-..-J.ec!Drlc ,...,.r "••••• .,lelt.atlea 
a1CIIW, • ... .__. t.e tte p\Jih .. ,._ •• '*llu•s.n ef 

e.d Ml ell. n. -•• ,..,. .. ,...,.~,,. .... 1 ._ •• &4141• 
t.t.•1 .-Cft' •vwt ,..~ fel' •• .. ,. ••• ,,.. •u•l'cl•l 
.... ..,. ••uilfll"»aa •f tM laM ...... ill •he .... n1o 
.. .-.ctNo•1tle) • ner •he 111..,.. el t•l -.11., Gtn,•S.tt• 
..,.actft•) !t eaa • - ~- ... .,.,,. t• tM ••\IIIIJttea 
•f Wl••~'t•lty iA .... e'&le ~I' b 1, •• ••• ........ l.U 
U.... fo*" <Bal. fWI l.H t~ oe •t.l pftKtoet•·• ......... •• 
"'*'•1 oleetrifl.,.ion. ••&'tleatt..a •I l•rtl' ...... of 
ele«fic pta~p ••• 1n v.lll&Q'IIe, and feR ~-Jan b•ve 
~ .... the ••an ef! el•ctclc:it.y w • •uc:b la~ote&. 
,_.,. tuas 1a~d en a au•1v• p~.....,.. to lfteft•• tM 

w••l,_.• ~·•., •f •lactdc s-·-•r ..-~atlea ••1~ t:he 
Slxt.h Plea~ ..._. 15000 .MW) • p•v.W. ,.,. .,.. •.._-='ri~t 
.. _. • .,. lft4•'-d•l .....,.,. ... •t••~ ,, .... 1\ t., ,_., • .,..,r, 
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elft&r that 1•• eb"" of tile 1ftetltaM 11'1 •1•carlct•.,. csu~ 
J.)tt.oa 1ft ¥111-.w• ao• t:o caplace -u~l 1-.c aD4 4ln!aat.e 
-~ bee&w• laeaue .ln een•at~Pt,J.en of Ag~-._.1 P~W•• 
1ft vt.U~• astl7 nplaee Wllaat• ••l:Vt• •weve•• elead• 
.,,. u 9 .. e11tee~ at 1ow dtf.oieaw fa• t.'Ma.al pew4tr •tetitt• 
CA&dno tcK of .S.•srical -qr) _.- CDtWaft._.. IIMt 
lt&o ••••leal ••CW• V.e of dectdot\y by CDDWftlftQ '*"' Into Mfl~Aft!cal arA heat. loi.M .C lnd.y wlfto• ...,.. 
t,be efftct•ect ef Qle of 411\•t'CJY 1ft fWtl b\11: •lat~ na\'d.ta 
lrt waat:eful captt•l t_...•t.nt• in CO~Weft.l.nt ••qr fJD• 

one •• t.D the ot.bea-. V•i.DJ •1eetr:1c1ty lo the •• o! 
hat. ert4 _._nle•l •~r<n' a1eo cleild.WIII tbl taUta•&en ef 
aat.a&l _. ......._" emtf'QY wblc:h •F be ".._.• ft aleo ·~• 
• • •uittcentt.ft t.n !iDdlnt t.•dl•lefidll .. la:le• to 
•• !AtcU1y ••ll_,_. ••rD eeaoueea. 

t.z asaml!WB wnm 1• .. M!!JP!i, 
ow ~~~~ app•ach ,. -·- •• u.e ....... - ......... t.a ._ ..... ''*"" P•J.at.u ._, ,__.,. ....... _.. _. ... •• 
the ptaR .,. ... •~" the §l'Oftl\ r-t• ol OMt plM_. .. "1*'* 
, .. ...... \f •wwr .r tnctl• e. • dt-t.•C lHI) a..a r•l .. ll41lty 
o.u•,l&tt•(tt1t) .._.,.ru. r11l"tbttt, • ,.,. .... ..,. u .... na• 
t.he .. cdt.aa-.d ef,.tt in plaatng •• l'HOW- u l.aettl~~t. 

All Mct.on aM p1Mai.ftll f•r the f1& .. ,._, .... la Y.lw 
.,._11' ... I'm' n(l',llJ:e•••• baH4 •a t:M •.Nl-~/ift ?l'•etl .. 
t•••lotr .,. ,,.._. bavt.v a clo• ...,.. • IM _.., • .,. 
., •• .--••• -.nd tM •r.- of ou .... ._ U..Uy 
a •• l1lt.tooal a~ppa••• t'b• pNetWli'V •• 4ow&al1illl 
•• eMI'ft' =""* ... into o\C tmol'ft' ..... ttt&'h .ate Mlp 
•f •ct•"MI' alld ..... J.ety atl.ll __.,._ W bit M .. h •• 

tt•J:W~~t• fer •• ,...._._ •• ta nv..,.l •aot'• •••1,. 
•- -. • .,.. wo -1• ~•rt.a tft, •••••n ~. rJ.at 
•• S.. ..,. · nt• of 91Wt1'l •114 •••*' _,. ~1 •• •pe.-t.a 
lft --..m •w&ma. we •• •1•• ta • "•-• ef .... dat 
our l•nla •f ••W~ptten wtt.h t'he V41ften •rll Vbbla 
~c-clat1nq t.M leaa1bll1ty la t.h. _, ,.1-lt,j..-1 _. ._._.. 

··-· .,,,.. ••W.IJ'1fiJ ... ••• ......... •• .... ...... . 

-• aat u••'-"'• • '"" 'beaa • ., .. ., M H\ ....,.,., 
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-'t -. .:.alt"laellY~ elw'lo•l'f J..at81 ifltO p•ltl- ta 
atte.lrd.ft9 thea. 

Ctut.CS.I'lf\1 ou:r: p•J4t et,e4 ._1'01 oona~ton(per caplt.a). 
in the .,..~ 2000 at. .~ P""'* IJ~h .,._. of ._. • 
&ftd .... riDiJ lt Wltb the we~ld 4lWI'&ge in die~ 1M7 
(1.47 t.el') to nt our t\&~s u .S.ae W Ba K\ll,.flftl( 1t7S-11) 

(1.41 t~ in year JOoo) •Y •- be • ~~DuM b'~•l•t•C•l) • 
Sildlatl1 CDIIpafttt..J our: pt:'aaeat pttr ~ita •1-~u•nclilY 
••-'t•n of llibeut 13, Ntb/r••r v1~ IIUch bt.,Jbe.- ••..
ctea of •t.btr CDetC'iea (l•to 1dlfh f&~ .tapu. 3810 Wh for 
uua. 4520 1ffh e.c- VK dw:lnq 1914) «~oe• Mt 1• .. • anywbe.,. 

1n ..tt1~ plannlt~ •·~~·· 

1., ll!f!IP9,flRX YP!!• 
tth•• .,.. • .,... .. of •Utt~te• w~~e aa.e •- •-n for 
• ._ •U\iiiiJ t•• .. ift \M 9..-t.h .t ov ••IW' allpp1Y ........ 
..... ,. attt19,.) felt.t•wt"' P•at..-&41 ..a_.. ~ tlle 

._ ..... ,. Aae•llllf' Of Mc:i•••• UDJt., ..... thi ..... .t 
•••••• lt,J) ,. ....... ,..,. ~-.. • ...., .... .tat•CQe~a ••• 
ell ·ll'lee 1•-•• -.. ... -han • ~a-a I~ .,,... 111.1 u 
" .. lt1•) ~)tat. •• ,...,.. '* .......... '*"*"'-• ..., 
•n t,JtU 10 \t.N te •••tn • _.. .. lf'l ..,....,. cat• of 
•u-.ttea. Me ., • .._.,.. ~M MD elfen. in -ele~tato 
•• ••'-• ••l'fW• •1•t' ... ...,.. ••--lllllflftt.l ......., ani 
•Wel uv .. va• t»tall7 , .......... vMil •• W ._, ........ 

•• ••Y •• tu dlrle1.,..ot ot 11••• ... .., • 
.,.,.. .. ~hat~( 1171 ..s 1t11•1t11) 1tu , ... or11Mt• • •ru•te 
altttt 1• t.'M ..,_ .... of •• ........... •i~b .,.....,. .. , .. 

lfhlft 1R .,. ..... ,..., ., ................. ,... ··~-
........ pl~U~t~~tt.M ta •ill ..... ....._. al'lt£b l.,.. .,. •• 

'- •••••• • ..._~"• \o W.evu.. _,.. •ett:.in; • of oo~c
... plants-- ..,_r thin.~. 
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MftOat:ao BY C1914) ba• <J:lvea a ..,.nhtnwlve ..... of 
aurwey aft4 atUI!f· Of peaalble eDUft:d O! ••l'VF• their 
~ .-oe• and o~nvel'ton ted'tnl(•• la'Jewn. He ••!den 
~he lltil.laatloD •t .. l•1r n4J.att.en Qllt •\t:llleq\IMlt foiiBII '-0 

be tJMt •nly lenJ tem .. 1\thn. 

Oavt• &(1t1C) 'hu ur,nai'JH CDfteltft .-wectne laeraMS.Dt# 
Uipeft bill et endtt •.a •••na • pr.~al •f ...,._vern.at 
•P'Irt.• to ••t&blUb • ..,.,.C'&l 41Netlo; •cblll•&Y .... ,. 
full tlWt ..-.1!'11 w~ ldh will l.,._ft 9uSCial1n• fer .,..,..,,.. 

plM'llft!J and •llooet:loft of eMf'91 n•--•• 
aa,tW T.S.(t914) balt.wea• oe'bar ..- pl•nu• Ch .-cvtM 
\he 9!11G9ft•• but e. to 't!htt peer trll1>.,. ... , ... •• Yilla.,e~:~~ 

- s.n..-lft sliblla,. •f qr~• _., ,...,. to 1Mt 9lftft u 
p.-.,.,tAr 1~• ••• ~·l 31(1911) .... ""*'- .-t ••ts-t•• 
ef .-.r fU plut• v1t1t t.be l.llpa"•••• in .lta .. aiqn .... 
W DY%0 MP" that it wl11 be row.~ ••ll01dea11y vt.•~tle 
~ vtl1agea. •ldt•lellar GK M.a _.. ._IDIIle an.al~l• •f 
, .... ltW•t•nt. ta .... ..- OM pl•Me "' vUlapn -.J •alllftl 
.t.at.e .... tM iMI• 4• t:e <JU aa4 ... _.. pftld ... 

ftnfla t• v.ry ••••loal. 
Klatls.X.Clt7S) 1.- e::*ild.nlo 1a •WJI•t1DJ a 1•1 p~tlley 
.._ .. of bat.Mr -.11uatl.oa ef ._. ••1 ••o_._ •• 
clln-*1.., •• MD effen.a •• t.u ffllto1•at -. .... .,..,..,. .. 
e. .u. lt ..... lhet _,. ••Wecw 1t. pe•iW.e tr.o •lve the 

••cvv pabla vf.t.h ,,_ bel• .e ••••»11·• Aaa.N1.,. '• ht• 
x-ua hfl• 90t vewvl•~Ve t.l&t1 pe.M ,.__,_ial .......... .,..,. 
(1t1C) ~ .. 6l8n a111;••••• •• aa•l Md •11 ••l~ fer._.... • 
.tloa • •£1. tie f'Wttbec- SQIJJ•t• ~4 .JiA.? 4t\11b1ne..-... 
tutblfte crole •r Mill ~·r ;en,r:et ion fnr ht.~_. eff 1e1tla ..... 
•*" ~trt\1ftJ.t.1•• of po· ... nr- _,enecatifl" 'thJ!'l')u~h ~• tbort• 
"•.:w•• wtt:t... rut b~:r "~ct~r ;:~~ BJ.r,r, -.. •~ • 
1,,.,. h!Nselt~~ft ~·io •ot•ottab. •ae• -.1~ wneevr ... 
f•t•• t~t•loqy to pa.v.iJo \15 vJcb _._,..,. entetf:# ,..,\lln.~taa 
darbt; the atx:t centuc.r. ICe 1•, ~t•••ve•- •afi4eM 4Jilat ~bar 

ga• ear& bft _,_ aoUC"OJ of ••IV 1a ••~• ._ \A(1t1J) 

fo_. """ ,...au.tttes '" .. •t.:,.-. of ._,....,.ieaal 
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Pbt.l:ak IJ!l( 1974) finds long wm aoluUon Of eneroy 

pmbl• 1ft w.w ~ ~bl• h&enarces, 110lb.- Dd.f.at.lon 
and oelluloee. ~~ being eree of ene~ tru41tiona 
of the ~advancecJ countr.tes. M atlVOcat.es &.8pOG1Uon 
nf t.eehnie,l ans~er •nd l'ntiUl~icl reaoUI'C9a, to 
le rtf& scule ut.ili~ t.ton of J:Qplc..n1t.1hbble eneltJY 
re110urcea. PRsad CR eta1(1914) ~v• J~Mde •n 8C01'lCIIIR1c 
•nalyaia ·Of tho l'lpPlictlt.ion of DJ.oQ..tt Ple;nta to 

a v1lloge ~ ttt'.ld ~.red bi~s p.Lt.nt.a v1t.h 
f.'Url1l tiilect.r1fiect.1on. 'they ~ve al~ randil t.eehno

~ ~¥'1aon of lt•.l\18 ~Jeftle COIIl•bt•..:S i!en.111aer 
plfa.nta with 8.1o-gaa be,..W fert.!liseJ: pM.tnt.a and 
fowu1 t.ha t. 1n boto.h the above Cbatts b1oVti • planu 
ere not. only produc;t.J.ve. but. also profita.ble to the 

v1ll~;1ge economy. Redur.ct.J.on 1n uae Of raw JN:at.er14tla 

for b.t.ooa• plantu 11:9 auwe•tad· However., they 

forea• the erueial aoc1o-41C01t0111c pro'bl• 1n applicat.ion 
of biogaa plant.e., th!it.1atJ.afy1no the aner:vy demt&nda 

ol! villlit;ers who do ·not. own Cli t.t.lo. Bel*r1 lUpin 

( 1974 l bt.a pred1Ct.8d reversal in prol1uctJ.on t.echnolooies 
to ~ other eourcea t.hun 011 and rcalled tho via1on 
of Oen<lhij! to advccat.e n~~tura1 prot'Sucuon posa1b111U•• 

en() nat.unl conMl.llpt.lon p~t~tems. 

Sriniv11san tttt (1975-76) b.ta plea~d for a new nl.Mtiontlhip 
bKwetm enttrgy ~md ~~Mn. He hll• proposed aa ·•C1enUf1c 

study of th• k1nt.1 of lUe at.ylea tht:.tt. w• ahould plan 
for m.v.t.no l'eQard to c:oMei'Vilt.ion of llrbterial 1'080\li"Cea. 

inCluding &lpletablfl energy •ow:-cu. Hit hlta alao 
phdict.ed ehonge 1n the Mtt.it.ude of evan dev•loped 

count.ri• mwrda Wle of en(troy., Wlliko t.beconalmpt.ion 
.(e~ orillllt.ed life et.ylea ~)' &ve been A in last 2().30 yeN&r:M. 
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The et.ht.egy of rural development eunceLved by sUbrenu~n.t.an 

(19?8) 1• also J)aMd on CQ~pxeh.msive survey o! nutural 

resourcea und fJqt~t4bl.o aht:~~ ()f LtVi..1l&blG r~sourcea. 

Hf.: m3nt.iona of eon eff,.,rt atdrt.ed by CS.tR acienUsta .1n t.h.S.s 
dirtte:tJ.on Of ente.rinQ into a C~lO\IUCD., w,tt.h t.he rur&l 
JM!CPlC~., pa.tticulv.r·ly t:.~epo<>rel" eac.:t.ton, '-'» to Wht..t t.hey 

~n C) witll $QUe. l"l<Jl.p £1!0!!\ out.~1ae to 1rr.;:u:·ovt: \.\pt".m their 

living condit:.lo.nr;. Ho rnr12utJ.on15 o! wino rn.Ul• am! biog,e 
planttJ to enlv~ t'!"tG <'d'le.t:\JY problem. trowevor., Rcr!dy J'.KN 

{t~7S) ilbe p.c-e:3&'\t.ttd ccrx\pr~eneivo tl·teo:it!ei;l ~ol of 

rural dovelopJ.\'lent:. in wl.ich l1e anpht.sises tl'l6t neee to acncm 
the c.:ne1c;e of twehrY.llo~y if! developtnq cot!nt.r1e~ to find 

nead bt*ee<) oot:1uE~ction to our !.f()C!l.l v .. r.ts while util1s1no 
whet-ever JalOwl~QG £rom weut. 1u tsVet!lQ!)le t.o uw. 

~ER(l960) bad ttWde ent~t:.c• r~n darendp£ tir.Orgy in Indiit 
1960.75 btseu on corut~U.on l)httama in 1958 alid growth 

1n v..rieus aector•s. 8\it. tl'Kafle ••~tu!S w•ru bluauc.; on Wide 
llpprroximtttiOntJ. £at.1tftlit~£ ware altiio ~t~tda br Eneroy sw:vey 
of India CaauJ.t.t .. (l965) ~ncJ Puel POlicy CCI&JQit:~(l974). 

AQ~ai.ntft. the naed to t..Cklo 4llltlrOJ front. in e a:apnhttna1ve 
w~Jy •• f!•r .v.a poas11'>lo., w1t.l\ th\t locally ov~ilable non
oonwerc.lbl(•t pnattent.}, ttn•rgy r••()u,req, t.here J.a a •trono 
v.s.aw q>rae1r•Y C1rect relat.~hip bit.wMJt 1!'\.\nll ttlectJ:1• 
f1Ciit.ion ane ayr1c:ultunl ps:oduct.lon. Devolupr.ent of rurbl 
t.•tld 1ndu•t.riea tlx:'ft also eon•d.derett t.o ~end lt,J:'Qely on 
eleetrifiatt1t.;U of. vUlagee. lt:oet"a;:! 

!CAD( 1~11) lli•• &lao ••de fw tStudl•s on th• coat betlefJ.t 
dUtl t.o salee~ rut acbtmes. en. •u~ ~tudy v~s a.do fur 
aolec:t.a •cheos in MP ana uP Stntes. ~ICAER lflltde four 

.n.nc.lcra .. »tpllnO frc.mea for s«Jlucted el~tr1tirJd \.•1ll•oe• 
to constit.uw t.ba UtdtPle" bouse hOlds using el•cc:.r1c.lt.y CJfor 
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®nterttic p'UrJ.lOt!tta s. Xndust.r:J.al unit.a 3- lr'nxma uing 

1U.ect.r161tl" for t!QI'J.cult\U:'G 4, and CGl11'AeJ:Cial £atttbl.i8laenta 
u.-;tno electricity 3. NCEAR cuncludc41 ~t. the benefit. due 

e1e:ctrie1t.y ti'J cOll:nl!rail!l units., 1nduatr1e.~l units a.ntl Agr:.t. 
cult.\lrbl unita ti~ ~ttmU,_l cnct avu~ye ts.mu!.\t. coat. nt.10 
ia 91'19& tor t.han 1 f()r v.tll..:. gO» olect4'il iQ~ fol: 1110-N then 
40 monthn. 

Kocb:.lr n.s. (191'9) eor.ce<'lua; tbt-t altlt<.ruvil R. ~. tiLS a~rted 

in the e&l'lY 195o'e t.vo t:.hll;\13 of the vill~:gea Gt..Ul 

~ .. in without pc>wer. Aptls:t .fX''--n quite low tntnBl!Jiseion 

efficiuncles and peilldnG probluas. his analys1:~ shOwo 
that. with ~ present egr:icult.un:l t:arift n::: edhecnu an 

a eont.i.noous 'burd«1 on publJ.e ttxchaque.c. i'Ota1t1on 1n aa. 
n:t.t:ta h& qllt.nt.Uied !)y hill givas the !ollowinQ p:lct.uaa-

............ _ ...... ·r·········· ..... ..., ......... -- ., .. , ............. •••• . ~···-
sl ~ . '1-.P.Taa:.i.tf 1-:a.t. E•veaatrt~ Opts:- ~et nwm.W 
No.: St.&~ I P111sc:Vk\v-"h :.~ t. pe;r 1 •t.lnij iPr.tlfit( +) 

: I :~lKV 1 ~ loaa(•) 
' 'a~l'it- 11ftatall• • ••• : 
• ' ,.:ing led. a f 

• • ·~~ f • t • • , ,loaaea' : , 
• I : I • 
• : tpa.i.M\1. II "a1stl!/ 'P.t~i..tunit. 
: i ~ 1 pnit.. ; 

-..J...,-..-•' d-ZIW._"a* a a ,L ........ -J.. ..... .,.,. •• ..&. • .., ... _........._..,.. ....... ,. •• ._.. 
1 2 3 • 5 6 7 

1 ......................... ....-. ••••• ........ ...... , •• ., ... . . ............... ···- ...•...• 
19.37 18.10 1320 24.25 (4+6-3) 

(•) 22.90 

2. •eh.roano-2a.oo 14.11 1430 26.29 (•) 18.39 
r. 

3. P\Sljab 12.50 13.30 666 12.24 (-) 13.05 

4. M.P. 25.18 15.84 1285 23.61 (-) 14.21 
s. u.P. 22.00 19.S3 1760 32.34 (•} 29.87 
6. W•aeno-1 32.00 19.43 1930 35.41 (•) 22.9() 
._.. ........ .--............... , ~l¢1b!IIIP ••• --~·····•--•11 £111--····__... ...... Ul .. • lli&!Q······~ 
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Man-, a~t.a Bl.*'"icity ac.l'dlf f$ft nam\iftg :int:o beawy 

.~.or•:iduo to t.h• abOve. 

4 j. 
~-sue /Of prJ.clftQ aleotrJ.cJ.t.y «nd eppUc:et..t.on of aocibl 
¢0.t ~ei.S.t. duAl to R£ an cU.SCWtaed bJ' a&ft911nathbn 

;t( 1976f'1r¥) • ln Ol'dt¢ to -.u RE .chfDe· ec:orJOiftic:ally 
./ v1at4e1tle bus ~tecl·p&~l/tot.ol telw ewer Of the 

/ 1ut.p..jv en4 sal• of g&'OUl'ld wa t.er by the goval'!lMnt.. · 

' Azult/~._lllf'( 1977) 1\ftu pleaded U\tll\ au:eet. 11;ht:.Ano 
I ! 

1n 'fi{ll.bgea tind dlec~tol'Y powu tei'Uf in faVO\l.k' 

of .,...11 fbaaenU:wusoo on conaumptJ.on ltmtle) abould 
,...~ 1 ~ 

be /p*'aQU.ced to ov~ tJa econcmiC p.:obl-.n of RB 

8 ..... 

:t:
/ 'i 

l ith ~· co&pamt.J.Qn., Calcutt. had ccae out 
: . t.ly w.ttb £ntttga.t.ed .1'\.U:'al dtWelopiD8nt. I'IIGt.hod( 1977) 

'Jnt.e;nstAid apillln<l"'av•t.•• J.n Which t:hey p&"Opeaa to 
8t.ti.n th• elecu1f 1cat..ton Oi v1ll6oe• pmducino eltt-

1 c:tJ.rieit.l' fi:'QII t:h•1r own rtQuurcu. Then v.Ultloea 
•~'~ laatl' planned to I» J.nt.eJ:CO~ when cenu.• 

(Of hJ.9h eleet.r.lCJ.~y potentJ.al ISR ·V~J.lbbl.fte 

JUndu(June 19'78) orge.ni..S • o~ dlaCUIIaJ.on 
, a.ony ,... tq> lewl penana in thef1•1d of enuvy whieb 

, ~· pub1Uhed 1ft OUt.look. AIDcnQ theaeven pel:t.i.e.tpant.a 
wen or. Oupt.a of' liT Medra•- H&'. RnQhlavan, ..... "'-n 

., Mr. Ha.t.r. Cba1Dt~tn Keaala at..bl £1ectz1c1t.y l!loor:d 
I 

'. nd Mr. s 8 nkal', s•r.t.e&y, JPuel Pol.t.cy CCbllit.t.eea 
·1974. OppoaJ.no Ylev• cae.rvecS dur.t.no t.h1• c:Uascuas.lona 
on --~ ut.J.liut.J.on. on• p1eadlnQ to r:ec":OQn1• tbl 
l.tllitbt.Jon o! our anergy nsow:c•• and tJw other for 
ellow.ing fNe G~ of eoruna~pt..lon for nat. 20-30 ~n 

till our 1ndu•U1•1 d<Mtl~~t reachea a higher lewl. 

lt. •• ~~antJ.cnttd tho.t SO. Of our popultt..ton 1• belov 
povert.y line and an ordin&Q vUJ..QOr cannot. .-!ford t.o 
bJ1' CDbiU:o.lbl VOod pla(yaa or elecu1Clt.y) ev.-. U 
it. J.s lnltde ava.U.,ble tD Mile Cowdung .le ._,,t. fn. to 
him. Mr. Shbnker taade an int.eAtit.J.ng point .... •xn so•a 
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we overfeold nucl•¥" enet:Qy,. now ~• ovenoll .olbr 
enea:gy. ond we un.,_..t:J.aat.e the probl• of rural 
electU1£1cat.1on. lt. waa at.at.ed tbtt. c nUIIIbur of ut.ud1ea 

m.4Je 
hove baen>-.t.o ~mine why bio-yba plbnt.a ht.ve not. bllc:ale 

populer lnl'J)it.e of their ~ ? lt. was l"CtWIIbl.S t.htit:. 

eli.U of t.bft nu:al cetmnwuty heaving 100n t.ht.n four 
beadft of c.t.tJ,e ere not. J.nte.r:ea~ 1n IJOiling their 
banda wlt.h ilt.dl e plttnt.. It ••• !alt. tbbt. .it. J:GqUJ.~• 
OXVHn16btJ.oft o! v.Ulasgea fQr .tnt.41QX'ltt.ed cl•::velop~Dent. end 

technology laauea should be deCJ.t1ea to ~ the ~ndal 

of eneJ:VY. 

ttunby KK(1978) baa pl•ded omaerv.uon of .nu;y to 

flll ~ bat.wee.n clt!rnand end S't)J)lY em • global aeene. 
He baa augy•'Ced 3 Uer pltln for enaJ.VY con.•r:votJ.on. 
a) omuoll.t.no c'awend. b) a.1a1n9 effic.illlC}' tlnd c) t.M · · · 

.ayat.t~N •PPI:Oe~ • '1'be hol.PUC JtPp#Oech in !uul tul»
Ut.ut.loft J.nclucU.no ueJ.ng rejec::ted M!ut and ·.•dJuat.J.ng 
11f• at.yloa t.o conauve ener;)" wit.bout: •ex-~1clno ttw 
qUttli-.;.y of llfe. HeU. X Mepr(1978) r19}1Uy P<Jint•··out. 

. I 

that enuvy wct:or dupends on a 00\U\t.&y'• .lf\f~at.rUct.ure 
apecJ.allJ' ~ et.Netun of J.ta p~ctJ,on ..et.or. He 
pnd.S.cU t.hllt. t.he aua-J.nebl• aoc.t.et.y wJ.ll n~~ 1~11t.y 

•n•XW" eor.,.ce heaUttg. it. w.tll neect •dillS ~li~y ••&VY 
to .. COOidn\J and ·~~on pxoce••• .nd /~Qh qu.lit.y 
._¥VY for thnapon.. 1llY~inttt.lan Mnd • n • .r of product.-

'/' 

l.cnp~. f 
.; 

/1 

Moat. .iltpol'tbnt. pol.\cy pJ:O))l- J.n theen•rc/J aa.c:t.or ~Y 
! ,'" 

nlbt.ea t.o tl'Mt l¥rD effon.. beinv -de· '~r KC(197i) 

pionHr vone.- J.n t.he field of aolbr ~&'VY 1n Xn4la fe•le 
conf1dmt:. of the three ~1 uU~•tJ:oh. o! ao&ar Wlei'QY 

•> tor acceler.t.,t.nv of p1'0C1uct.l0n\~• 4S.!0°C b)60-
65ftc for b.•ting oy~Jte.ma and c) 7o-scP¢ for r:efr:i9erat..t.on 
PUJ:'POH8• !&au ut111•Uon hat• .n.c(tnt.ly nceive«J ~1 r r I ' 

TH-14~7 
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. I I · 
at · . +J of tho oove~t.. when e Ne.t:.ioncl. &t:.eex-Ang 

.· , l~tieJt 'htta bGen •• lW on thct aubJect.• Xn a &eeent. 
·· , in on Delbl w.v • .rean R.Spen.(l919) when aued about 

,. · ?RIBOa\ p~))l..a ho.tnu Jndia today, met.t..one<l U'le 

/./··~·Of ,l.nt.e.gr.wt-ed .NQil du'Ql.optblllftt. P~·' 
,. · lt;/.1.8 felt. t'lv.it. lndJa .I.e ftlll obaaaatMl br .old tec:bnolo-

9~- ami baa ~ined ignon.nt. of ~ nt'Mid to pi'CPJOte 

~iun.1 ~t with J.q own tec:t'lttology. 

a.s j ~ pv D'.l!l &89llii.JI! 
" lt. la found ~t 110 oel'iou• study GOUld .,_ t.atced whiCh 

•Y br~ out ~Md baaed ••IVY ~t.a Of our 
V11J.ag• popul.c'U.on. ""- ....-oy J!'«<ul....-.n~ in '-he 

.-oci~Jl Jd.lle.tu an4 \helnfl'lnJ'h\let.w:e of • vilJ.oge &tpc:md 
1109t.ly on t:.bo pl'OdUCUtm Mt.l\Oda uaudJ 11v1no beb1t.a. und 

'1' 
~c cond1t.iona of vUhaa•• AQrJ.culw~ con-.J.nu• be 11'7\ 

~)..the~~ pi'OducUcn e-=tor o! v.UaQO•• 

~l hba gl'Otm w:ltb !U own cu.J.\\.uat.l 1wr1taQe and .t.t.e 
~lta fo.,.-ov.id.t.ng bfttAt.l' life to ita people cannot 
M ded...S fl'* pas~ oJ the wut.em o.;unt:.r.t.... .,._ 
Mud to• elecv.tc1t.y and ot.hea' enftGY fo~ .an t:nef41lb.~ 
eoonCIII)J' nqu.f.n p.roper unduatt.nd.t.ny befop int.eur• t.ed 
dwelopMnt. ptog~ for vUl.agu c.n btl chMI!Vned. 
the Ulllt~ttion .t.n •••U.,bll.t.ty Of capital niJOUrce• an of_, 
quoW •• ~ x:.eon tor l.ft(.1J.a•• -.n~y. davd.cp•ent. and 
1w at.MPdara. ot J..lvJ.ng. But. in·~ to u• tbt 
uaent.s-1• of ~t. 1104el• of the vue.# 1~ la fol'90-

•-..n that. ita •npower NX~a1na unutJ.Ualld. ••t.em ~'hno
logy continue& to Cbtch t.he irlaginft tJ.on of our ..UlecS 
-.I'JpOWU" and t.echnolootc&l t10lut.J.ona aN not. du.S.ved 
t.t:c~~ the undent.anc:2J.n9 of J.t.a own pxobl. ... Xt .l8 .aat.ly 
lJJco Jcnowl.ng tbtl Mdicine and UJ'J.no t.o ..,reb the 

csec.... t.o wh1c:h lt can be appl.t.-.1. 
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-to itlpr:ove ~ U\alr •ta~.lt'da of 11Yifto •n no., app11Cabl• 
ea a pnclf.a;e "-' In&•• condit.ion ~ to .t.u own CUlt.urel 
:herit.98, aocitsl cuatc»Ds. tadltione,.. vao-pbr•J.cal envJ.• 
~1t. end the ldx of aat.ux'lll raO\li'Ceta availtible. Zt 
18 t:.hue neceaaaxy t.o find -.olut.iona ~ India • a problema, te,
lor •• to .lta own requ~u. Content. of acienUflC 
knowledQe, giving WI ~eic ~~~.rd.p• ·d0ft9 ral .. 
vant. ,.rJ.abl .. •ftecunv euet'QY pola.cv,•r be eJmJ.lbr 
e.nano d.f.fferent. count.r:1•_,but. th~ new appon.un.f.U.u prov1dec.1 
by \be SfR oan ba aploltMC in 1toa own un~ ~ by 

eac:zb count.cy. 'fbe .ule c~:it.erift J.ft aelect.inu technoJ.ow 
for appli.OatJ.on cennot. be based on it.a p&'OVed auece•• 
olsewb•n• lMt.t!tbd tec:hn0lo9Y ebould 9~ vi~ ~ btllp 
ot ecJ.ence to aolva loctll problea and ablu.lc.l ~~nt.cb 

~ aoc:J.bl ay•t• and local ~un:ea. 

2.0 11! S9!9£fS MB n~z m J!GUJ!SE £2WCJ• 
With laJ:Qe pex:t::CltaQtt of India • a pcpula t.J.on Uviny1n 
vUJ.ao•C7o-soJU t.htt taro-.. of pee cupltelt con•\JIII)t.J.on 
an which.,. bavebnn plann1nt.; ~ QJ:OW our enel'VY •'4»Pl• 
ttn not. ahow1no the realistiC pJ.ct.ur-. MUCh bJ.Qhu pcce
ntage of ~R1el .n•IVY voea to the w:bsn populbt1on. 

~ th•n la a tt.lk of indulltz~l.iaatJ.on and eltJCtr.t.
ficbtJ.on 1n v.Ulegee and .,,re anployr.nent. opportunit.ia and 

••ndlard of living CQI!pcrabl• to t.h&t of c1t.1H there. 
MhUe RE Seh••• have Jofeen t.tsken in •b1o way as • politiCal 
objee$1v•• the enttJ:9y ecoi\CIIy of CCilfneJ:Ciill torru like 
elec:U'J.cit.y tincl oa;s. whJ.<;.1t aN in dtllltnd 1n ~u .. l'ell*in• 

t.o be worktlfl out.. B1••• s( 1977) cona.tcSen it. iap)rtan~ 

to tttp •~ •unorthodox' fom• of enei:'QY .t.n unel.ct.rifiecJ 
Villugea. aao tl\tit. run1 e18CU'1fi0tit..1on lillY not. blcclne e 
peDMnent ctn.o. on the power illduat.J:y. MJ.Qh .tnv•~trt-nt.a 
~ in t.zan•1•s1on •nd d1at..-1bu.Uon 11nd higher en•r;y 

lo••• 1n as. •Y ~~ttke J.nvutMilt.e .ln othe.i:Jfoaa, of un~W 
juat1f1able. tfhlle -~a like ~ppinQ a~r ·lmeJ:Qy/-nd / 

plant.a of the Qen\Ut ~ril:e(Qrowifl9 JID f••" /ln cl~ .. n. // 

/ 
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1A~b..lajld ~ of 8\Wly.l.ng o-utolint$ tit. ~·~.t.Uve 
j ... i~~t#u' p~aa.tng •• pel" Dr· Melv.1n Calvin, Nol»l 

f,\·.' ., ... 

P ~.t.nn. .ln9 a.da•< 1~0 )) cont:.J.n\.dll 1n t.J• hap4t of ua.s.no 
, • J:n llfNl~ futun in ~1€11 foma* the pot.t!llU...l 

I / 1 VUbgea .tn tl1emsolvea \0 meat their •1•~ I:*:JU.t.rsa.nta 
•! 

i~ll IDinJh.\lll ~xcJ.al •c:Uvi"Y be• 1r!at. "'ade a\G\ headway 

/~·~· 

i~ v.lw of the llGCUdt.)" t.o ttPP~t.e tllG enel"QY .....s• 
i .t.n a I:Uhl MK:ief;J aya~U.C and ~rel't1Jna.t.v• at.Udy of 

...._ ~ and nqut..-..nta of \he villa9• CPl'lnWU..ty 
w1U ba VfUY uaetul. BUQh a at11dy o.n .hWI&l t.he anea 
wben acience and 't:.eatmOlcgy c.n plar t~n tdfect..t.ve xole 

1n 1.'1.1Qtl ~J.t.y. "- ut:J.lit.Y of aueh e et.ud~ will depend 
em taw ~ to VhJdt the -o~ t~nd noeda of a village 
o.aun.1t.y and the v.r.lablu which &fleet. ~ • f»N u.nu
fied t.o plen !or fut.w:tt e..,wJ.opiiiJil~• anezw r:«J\11~tat 
of eny aoc.S..tr • wh.t.ch g~aw OV'ftr • period of U. an 
intluenaed by • large awaber at !acton. 'the CCMpl~ 

IIOC1e of exs..tance of h-.n be.f.np ar:e}1nvolvecs in ••c»naJ.n
ln; ••XVY ~-. the ptl.t.Ucal au'baidie•# 8CO!lQI.lo 
•uuct.ure .. Pll•'- pftcUoae; ftw oppor~..._U•• provided 
b7 SG~, and J.ncUv1dwa1 outloOk 1n p~J.nning t.lltl1l' tut.un 
for blltiter llvinQ_,all pa..~ t.ho1c eM~ pan Jft evolving 

0 
c'ho.1a. 0! *'OIVY f;,nea and 'tlw level o! cona\lllllpt.lon. 

LIJUtation of .~UOUJ:'Ctla due to tl1e finite t«Jrld and 
.,.,. ~ing populbtion hb• :!on.d .. ,. to ••a:ch tor 
nat.ural proc:•• vhlch •Y provide the Clllt.lftuou• ~ly 

of .. £\ll to ...-. the ~.,ta of •l.Meinallle 
tiOC.l•t.W,. p~l "•l' Of findt.UO the appr:oprilau 
nat.u.ntl pi'OOiaau 11•• in originating ~~a.l.ve 
a\U'Yey ef eolltaCUYtt Q&U\41 of h\IIMn beJ.no fom.lnQ 

a tNattainabl• unit. of ~1-.y. St.~ of a Villav-t ~t.y 
for ita MUVY pJ.'OfilM vaa .,naidend &lstr:abl• w.t.t11 t.hl.a 

-~d. 
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SW!!§!! . .W 

W1t.h ~.S..1 --~ rt~r.tui~t.• gxowJ.nO and 
continued ephntt.la en the ue at coa-l d1roet.ly or .t.n 
the to~a Of: tif!CU'ic:a'lJ, eezw, JttO$t. of the J.ncZOtused 

eneJ:9Y tlw:dt!rn in lnd.l.& J.a taken by ~· co.l. Ho\ft:<Yel'. 

co.l .U not. aJ>1e \0 npJ.e.ce oil ot. tb8 pnsent. 1.ve1 
t.tiJCllnOlogy &nd OQOfWIIOr• In ap.t.~ of th• high jq)ort. 

bill (8 bout 10$ of 28 IQ.Ul.t.Oft tonnu of oc:m&UIIIPUOn 
.in l9'70.1i .S.a ~~'ted at. pN~~et) aM only 130 • t.oruJ 
of ctepoalt.a J.n India( 16) • oU c:mawpUon omtJ.n'\MII 
to OIOW d.'ul& to 1t.a ~vy COMU~pt.1on in tran~n. sector 
and alao lte Jt't!qU1nnent. :fOJt'feJ't.111Mn and power uWia 
'-'•• ConatllllptJ.on of oil ia •l.BCJ J..ncnB•.tno ...sue to ita 
nqu.t.nrr\et. !OJr eoel bu.S t.tam.l p~ntfl fQt/£n1t.1ctl 
til'inQ MJ\d 11.... atabUlaatrJon. All:'Oady Lt. J.• being 
~t:.ed thet. o11 pzoducUon fran OJa1 (16) v.Ul be 

• pmt.t.t:,able ptcpes.lUon 1n ln4J.a, dUet.o ~ riDing oil 

pl'l.cu. With d.lhct. conawapt.lon of eoee.l .f.n uGen dcaut:..lc 
.ector., .lndwlt.ri• end at.Hl. illduatr:y alae .t.ncnaa.t.no,. 
t:ner. is a .ruing pnaaure on India • • co.l r ... nea. 
COal ren~ .t.n xncU.a.an only about. 1.6" ot t:.h~r1c.1•a 
t:.ot.al .. u.t.ttd l'ttMJ.'W. o! wol2 Tona .ounst. ita 
populat.J.on Vhi.ch~1S.16" uf world'a popullat.ton. 

3.2 P§~ P! 6V,..~E ,R,2829JESh 
With oona\.l!l)t.ion of co.l QIDWJ.ng fltat. an~t.ed adcU• 

t..tonal burden on it. dUe to the abo~ of oil .tn India, 
it. 1a liktely tblat Xftd.la vUl be fac.t.nv c:aMl llboX'tagtta 

not in fat: dJJitant. !ut.uw, w1 ... then .1r1 aw•nn•• 
end p1anntn; to con.-w ita ene,roy depoaJ.ta. ZncU.acr1• 
lUnate Blect.rUJ.catJon, Mecb.tnia.t f•a~, ._.of ~ 
Qbl ferUl.tsaa edtd power bttaed .t.nduatr:tal procua .. 
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3.5 ~,.91?,7UE §!HBX 
.,._ p&'\UJent at.udy itt thue conttuouo wl~ tbefollov.tng 

p%'1Rifti:Y and aeconcla~:y obJ.Uva• 1n ra.lnd. 

3.&.1 l!l!lf1t28X Q!!!£r.XVB IRE XH!i.B.i!mY::... 
1. Yo undentand t;htl ~ett~~ of eneJ:g}' nqull"4:teelonta of 

dUfeJ:Gnt. aect.ione of cart~mCn vUli)go. 

2. Yo explore~ ~nne.- in Which t.beae ••xgy .NqUJ.~ta 
fQ,&' t.he vUlage •• o WhOlct 03uld ba -~ wlth fl\l.nJ.mUm 
n~ frca ouuide t.hG vUlaoe. 

3a &~ 2 SS:ONI'»\RY Oa:IEC'tlV~S OP THS STtJt\'Y 

1· 'to lderttlfy the !actora whic;h affect;. th& enG~:Vr neec.te of 

tnan. 

2. .ident.S.Iy w..r1ous foma of ent:tJ:gy nqu~rern•nta. 
3• To 1d.tmtJ.fy tl'U1Ji~lt.G~Uve to .. (unQW OlC.riera)thl'ouQ'h 

wh.i.Ch 61bove .NqUJ..-.nents could J:)e •~>. 

4. 'lo uplore t.he poaaibllit.y o! J.evin9 down ont.erJ.D for 

aMaa.ing eneZ\JY/elt~Ct.ric1ty nquir.-nts .t.n vill...gea. 

a. 1'o ~loxe th• posai1:d11ty of davelop.ita~ a n• penpectJ.ve 
of tt •ta61211t tJOeiety for.jf.uture J.n be~ with •t.w:e• 

6. ldcltJ.t.y .r:elat...S.mi~a bet.vaen acetal, fJCOflCII\Lc ac:.J.entJ.
f ic and t.echn0l.c9J.c:&l d..t.menaicna of 80CI.et:.y t.o aug~ .. t 
potanU.l •r• fo~ a•I'Ch· 

............ _ 
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sanB.X)' 

:~ n. :mJ!RBm!dM 

./ --~2a..aii.Zji61!~··· 
ttu~ ... •t.wJlr £.• ritrtba-.tlr c:cncun..s wJ.th tile avall.Dbil.lty 
an~ uae of va~:1o· foa111 ot eneqy n1f1Wlnt 1n o vJ.llhoa 
~. Jn • v. ~~ counb."y with VbJYJ.ng ClJana't.t.c ccndiUOns, 
~\"rain t~nd ~~ bal:d.'"-'~ to 1dMnt.Uy typical v.ul~oe 
tt.atdf 1s difi1C~t.. A• · ft\ulf.e• of t.bi.Jt ru:tt.w:'t!l ••~"• 
nne ccndueted •r11ar .t.n ~· ~l aociet.y for t.ho given 
Jr..t~e• of 1denUEying ~rgr con~tion l*t,t.em. t.o 
bft(}J.n With tsl1f V1llu\)e "''~\ C~.i.n ~phic:al c:ondiUanB 

' I 
ld.Qbt. ..eva the p~•· ,;; . in~Uon 1s to et.udy a 
Y1lltlg.• in ld\.1ch ~ 1/ 'an awarenus of the Mlf po•si-
b1UUea provided by · e •no ~logy and at. t:he 

CS&tDe u.me wh1Cb '*• . ealr,pletely given away 1tta U:Udlt:.lonal 
l~e at.ylu unt..er the ·, !1.-.ce of S&T. 

·'?'I . . 

•/ . i 
': 

Aa i.t •.u• lftt.ended to -·;the ~let.e aurvey o! village . \' 

•nd not • ~1• a\.ll"lt8)' • ·,aJ\4~ also becaUBe at.udy ha• been 
conclue~ by an incU.v1<1u51 1f• popultlt.ton, 1ot:l1Uan. and 
app-Ch to iU pecpl .. w.no ~ illportant.. IC<nlpin!J tlla8 
t .. ct.on 1n view the authOr •1dend a ltUIIlbllr of v.Ulagea 

t.hmugl\ his •cqu.lftu.ce• t.o . · •• e vJ.llMg• for aw:vey. 
,_,. follow.tag aapeet.e wn ~a1d4tr:ed .. 

I i 
it \ 

a) at.at.• in .which vUJ.sv• i~- !loCAat.ed- Hatzy,.na being lata 
el-=t.rif1«1 ., ... pnferr~~ 

. ' 

b) UisQnce ~~ ,.._dqu.a.-:titta Delhi.* to 1» in a ~eoneble 
I 

1J.ra1t t.o hc111\at.e v.WJlia whenw.r nqW.nd. 

c> 'total n~r ol hln111e~' W1\h1n C9eB<JMble l.isl.tt. to 

JDcllJ.tlat.e 1~ aurvey du~ to conat.naint. on t..trae and 

e!!Ol't. nqul¥"41d. - \ 
d) ast..S.t.al puoenu~ o! ~uae-bolds eleatrU1ed • A •ultoble 

lill1X ol. botll el.at.rtf.t.ed an~ not.-elecU1f1-.d bouaeholdtf •• 
<~Miable. · \ 

I 

\ 
I 

\ 
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e) :est..trtat.ad pan:en~o• of ~- t.ed above &th d.(:! sa- A 

•u1t.eble •1x wea: dtflai.mble. 

e) a.u.~t~eJ:ltage of p&kkb hoWl a • A m.tx of Qff luonce 
\ . 

wee de•Uabl.a. \ . 
I 

All t:heaa ·~ •'~onuwJ.th the t.)'pa o! populat.J.on td.x. 
•o.ticultural practJ.~ea etc. were dlacusaed with conc•mec:t 

~ through *'*~ ~uthOr bad cppma~ to the 
vJ.ll&gea cona.t.dend. :~~ % 1.lat.a the vJ.llege8 corusJ.de~d 

end their P*J.n f•~· Villcge KHERITAGA 1n DJ.et.r:1et. 

S~t. ()f Httry0 na. s~t.e Wt~.s aelec:ted fo~ the e1:udy Jtaep.lnQ 
in view .Ita aton.t9flabl;r pop\lltlUon. locat.icn at.. na~bl• 
d.lat:anOe fraa Delhi. ·.~.-oru.ble distance Of AbOUt. 10 lGU 
~~ tJua n•nst. town:, g,npqJJE(Yeh•U) Ct.rtt1 poe$£b11.1t.y of 
appX'OelC:hihQ thepopul.,,ion tlu:ouoh one Of 1t.s naJ.c1tmt.. 

i' 

Jt. •• deaind t.c oont1Uc:t bn at•••.tv. ~turvey of the villl.ge 
to Wldont.and ~1VJ..t{1Q babita Of t.htt villagtt•• t.be aociel 
.nv.I.I'Onkent 1n which tiller _..t.ed, their aw.nnV:es of t.t. 
poaa1b111tiea prov1dad1 1ly AT~ their own aa-llft8Jlt 
of p.roduct.\()n •nd c:oo•~tJ.an X*JU1red• All thtae asP£ ... 

Mnta wer:e aiAed at ~~t.ing. t.ht.hek existing atat.o of •Ha1ra 
wJ.tb the f\Mtl uaea .bftd ~-adopted by tl~• popula
tion J.n ~•ir en~ nqut.r•emta. !'he infoanat.J.on 
nqu.lnd could be d.\ vide~ · J.pto t.vo broad Clltegori.,tt-

1 

I 

a) lnfomatJ.on to be cOll~. tAid !J:Cift 1nd1v1dubl familiea 
to •~in tht'l p~t.t.on# eana~Uon and xequ.\l'f'AMftt.a 

ot vlllagera. /. · 
i 
I 

b) Xnfomation rollttacl t.o~'aa..._.,t Of t.ot:..sl nsc,'.ilreee. 
. .'41' 

technolog1•• uaed and ;.-..urlpuona 118de in .. u·outAt.IJ. 
/ : \ 
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4. 2.1 11\fOJ:.'IIbd.on under (a.) waa t.o be obta.t.n«l fi:Q':l ..,.'1' 
lfJJII.Uy, ~ugh ft~lly he'Oior •nr other reapona1blo 
tDembel" of em. t.m.Uy. 'l'hla J.n!ormtAUon fall• into 

following cat:eQar.t.G8t-

1) Cheraetet-atlea .of the PltPOntlent.o/blDiliea. 
U) Type Of ~ fOI!tft requlre(i/aVbilbbl.e. 

411) Est..tas teC1 quantit.i~ eneJ'gJ fo~Ulia.S pl'eaenuy. 

tv) Pu.onal bab.t.U. hltvJ.n~ l'Vlat.tonah.t.p with ena197 
nqu.ir ... ta. 

v) ~ o~ ~--of nspondent.• u:. th• pOtta.ib111tJ.ea 
pJ;OVJ.dttd :tJr &r«T lor c:oneo.-ble UvJ.ng. 

v1) ~Uons of v1ll.tl.gen cekted to ene¥VY t.o .inpl't»W 

t.he.l.r living m ndit.J.ona. 

To obtain iniO&'mbt.l<m un&tr(u) •bov• an 'lnfol'lftUtion 
Schedul• for: recording Dtltat..bl'c:lugh intr.uviuw• WICloned 

at. M ...... nt l.X waa dealQned keepJ.nv above cetegoJ:.t.os in 

Jdnd. Alt.l~ Wo.I'IN!Ucft .abedule was in BnQllllb langubge 

duo t;o b.l&" of the authOr 11nd 1~11u:~aus• t.hetftutSy •• to bl 
finally OtaQrlbed in Bn911ah# th~~oe vae not. allowed 
t.o harlpor ~cllGCUon of dllta. All viluve flU!liliea 

wa:e •PPJ:'ObChed in ptttaon wi~ ~• help of e well eduCated 
end ~ I'DtJldtmt. of t.he vUltiQe bnd were ~>b1ne4 
the obJ«:Uve of 1me atucSy 1n their own ltlnOUboe bdon 
put.t:J.ng ~·u.on. to t.het. ,_ ll ut.l'JgJ: waa helpttd lT.i th• 
aaLd .:eaJ.dttnt Of the v1llM94t 1n nt~torJ.no confJ.dance lJJI';,fk.J 

vUJ.agen t.o give a nal.lat.ically e ..... Md npli .. to qua-
• Uon put to t.htD J.n Hindu aurs.no c::anv.rauun. ,_ 

J.nfox.Uon waa ~ dUring t.he intervi•• of tl'D fa...Uy 
beadiVfbJA1ly repreaentat1VtJa on \he .s.ntoaat.J.on ad\.adule 
fo.au .lt.aeU• iftle filling up oftlltl J.nfo.l'WMt.lon vee tst:..f.M 
eona\81ny Job ~~p.:lb.lly bk:euae evoq one int:.uV.lwed 

va• C\U'1oWI t.o know ~dJon fo~ which t.he data wae 
wino coUect.ed. lt. nquJ.z-ed quite a bit. o! e)Cpl. .. nbtJ.on 
t.o aat.Ufy __. J.nqulaJ.Uve V1llaQ•ra• Not. ..,n then tAn 

ftlfli11ea Q)uld bt inU~I'Viewed 1n • &ty on an livere.ge. 
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4.2.2 ~ol1ktUOD undenb) .,.. collect.«l .t..n a v.a.:1et.y of Wl1Y8 

which inelutl•fl'l .-

1) ~ilder• e office. 

U) W.Odt ~t. Officer•• o!f~. 
iUi lnfoGUil dUcwtalona with ~ at vUlttQeft• 

J.v) VUJ.t.e to tlle- ~.telda •nd Q)~r1n9 the J.nfoDAbUDn 

C;)l.lftc:t1:.ed fraa •l'l~ t'hw'1 =• f~U\I.rt'!f!t• 
v) Public. t.t.onu. 

d) Ccxialt.tae J:'t;lpO~ Of goY&rlaettt ot.c. 

The J.nfoaant.ion eoll-=t.od aa aboVe tiiUJ I'GqU.l.red to •• 

en indttpendent ••ateseant. of t~tJ.l1tr of various 
p~elent. pt:'llcUcell lilta gave ftn opport.unJ.t.y to Jcl'1ool t.h.t 

xea1 £eal.t.nga of vlllbgen~ thl'ouoh e ftrw of t:.hSA who wen 
more vceel.. Pa u.ttu!! \Inti ettJurU.no be'hav1our waa l"eqUJ.dcS to 

'rt;:LjJ b o-i't 
Qtablish Z:if!Jt-~}._With w.:U.t\get felk. 'ftle ebOVO J.nfO.I'tl\l.ltjon 

wa• .i.a1tan~ to relt.t.G J.nfo%mbUon coll«:t.etl fi'Cift fem£11•• 
.t.n t.he while v1lla98 vit.bin $'Y$tiiiUI eppX'Oeleh. 

4. 3 £8(~£ WCIUS Of Hfl:·kiSiJf!" 
U. dllt. colleet.ud •a int.ended t.o :a. used for a~lyaJag 

~ ~ ~J ftliMcla a.nf1 r..ourc••• aona1dllx-1nt; 
it •• • unit o1 b\lnan httbltttUoon dtal'tVJ.no lttJ ~rtSBante 
fiU!l nttt.w:el p~ •• far ol pc:a.tbl•· TlW ~na1y.U 
haa to Z. GtZT1!td out. 1n. t.balollowJ.n; utepa. ~r 1!177•78 

•• ustki •• t.~feJrSnee year for •.uanv tt. •t.i~N£t.M. 

4. 3.1 B!~rt,q,'f., J!§EA!. OF 1m, :'£1LJA.GSI 

'rbue requi~t.o ann be vJ.w.d 1n t.wo veya. Dr.t1: 
t.ttOM JWtlde which nre f!1re.dy b.Ut:.il\9• These O')U1d be 

wol:tted ou~ by a\IIDJ.n~ thttt.ot.el nquiNY1811ts of ~11•• 
\fl\dtitl' •ch cat.eQory 01 r~t.. It ean 1M arQUed t:.l'at. 

t:h• actuli1 neetta llklf be &:1!fareut. fraa the ex18*t.tem 
of erwxgy eonS\llll)t.ian• 1~ ia tave, but. than U the noed• 

dlffelf fra. tMfaxistJ.n~mtel' of tlueJJ: eld.ctence, t.hUe 
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bevc to be d.BJ.ved fiX* their exs.a~ ·~ el•• 
to create the --nd for the. Such netlda can I:Mt con•1de~ 

1ft t.he !I!!B!d at.Rr.;x When the preaen~ at.yl• o! living 1a 
do81%ed t.o be Cb..hngecl by us1no • dlfferent. fom of! unergr 
t.o t.rubsU.t.ut.e &Cfa9 .u.uno · foa tor a partJ.C\W.r use. 

l'rca t.he data eoll«et.ed fna f.t~~U.ules t.he above twO fo.aaa 
CLtrl b! dietJ.n;ut.sl!le«l. xn ~ firat., thOlNI tm8l'QY foau 
nov being wsoci can be q\Llnt.Uied.. Then ceJ."'t:bin arena vber• 
aub&Ueu.U.un .t..s fet;siblG bntl duaia.ble can be oonddend 
further. 

4• 3. 2 J!lf!iS¥ JlEj,OJltf.:t:fi ~l..ll!E J!.lLkt ·S'Dt& 
It J.a d.U.E1cult. t.o Gtll .anergy avd.lable as e eource without 
enSOQJ.i&UilO it. with t.bo f~ 1n wh1ch it. bDe t:i be used. 

Hoveve&-, SteT enters t.he at"tma of energy pJ:'U))lea to 8b t.iflfY 

our de111nda by war: of p.rovJ.dintiJ the Mans tiD trnnalom th••• 
enerw folDS t.o our neeta:s .. 

Keeping t.t~i1J 1n view, .lt ie cms.f.clentl desirable to aaaeu 
the so\U"eeS of emerg: in the f1~t. instttnco. In o.r<!Gr t.o 

ea.esa even t:.heae.- J.t. •• nwceast1ey to go by eert.ein araautled 
y«sr4 at.1c':U., eitber !I:CJI'll books or fi'Uia tMSt.~tea of th• -. , 

penonced f~me.nl/t'tab1ta.ntJJ of tlw v.Ulttge. f.t. was conai( 
11101'8 rc.l:1at.J.c t.n: vo t7:1 the ut.J.JBt.tea of v1llhQe pacpl••' -l 

eusc of 'the.tr eonot-.ant. e.xperJ.ence J.n ueing t.heJ.r ~· 
tor t.h •. l.- nutt~1aa. 1tr. f:l';Ss-ahack. t'~ tbOI'ltJSt. fe .rmera ~.1, 
bel.PQ<i 1n l'd.lninQ t.htt eat.J.mtttu. Purther. belcbutse the•r 
eat.ilftatea of. r:eaoun.."'fUU ere c111:aatly 11nkftd wit.h tJw.S.r . ,. 

eat.Jtttm t.a ot needa,lc:onsl.llption otven by t!'ltWn.. thei~: ·~teo 

ttre ..-aonnbly adoptable. . . 
.r • 
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'l'h1e will depend en t.he proved tAIChnoloyiea 'jvallabltt for 
ccmvenJ.on. econcmica~ o! c:onvon.t.on .t.n the exJ.at.!llV aoc1o

econcra1.o-pol1ttcal .nv.tronmant., and the t.ype of ~ta 

fsoa *int. of vlew of conviniece. 

Due to t:.bo leJ:VG n~ of V'i)r,..blea which CftUY as!!~ t.l'l.is 

analpu, 8 sauq:.t.S.ona+-1ll hbve to be lllflde 1n t.hJ.s etudy 
on tile type of nqu,t.ranenu. OlWJ.oualy .t.t is mcu:e deairabla 
~ derive thue •ns\&19t.iona fJ:'Cllft 'the nquin~DSlt.a of t.'hOe 

whO hbve t.o WJe eneqw fo.dlls ather t:b4an .inposing onot.btl' 

vlew .wen .1f ...S. t. £• JIJ)at. tiC.tnUI1c. Xn a c:.ttmocra tic 
pol.t.t..teal qst.• when 1nc.l1 v1du,l pae!enncu bre gJ.VCWt 
p~ over all otller !o~ of ooeJ.sion tnakin9, 
t.h1o ahoulcl be c:maidencl moat. .,_aonnblo by aoc~l 

nftmD.t.at.a, Who also e.i.Pl bt lllUdrnJ.&J.ng ~ ~~Mt.1afact.-

1on lcwel in ~•t.v• 

.St. la with these asaw:ptJ.ona tbat. the Vbrioua posaJ.bilitJiaa 
wUl bo worked out, keeping .tn v.t.w tl.St.udiu •&t 
and vi.,.. CDCpJ:UJJaed :by the c:;ont.ep>J:'ary &.T Ccx:arm.1n1t.r. 

4.3.4 !YIHBI !SS§~!I&II!!P• 
Idly 8C.\ont1fic anu1ya1s v.Ul &"em~~.t.n 1n~let.e 11 U. 
<Joea not. p-.p into th• future, keeping .t.n 10ind the 

pnae~t. day poasJ.b11£tJ.a and probl-.. 

•rom the plct.\u:e Which e110rgaa out. of the At~G\111:ea e.nd 
nqulAr~.nt.a of a oeooraphicallJ' loQtad caoaun1t.¥ .t.n 
noam to lta eMl'QY nq~~-., 1t. wUl be· dea1rable 

t.o extend. it. t.o the fut.w. 1n o~r to find out. U 
poa•1bU1t.ie. exist 1n the future t.o trrprove upcm our 
p¥eaent. ait.uatlon bf plann1n~t. a et.rat.egy. 
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s. --~ Meda of the vUlage ua per p;~.c-a 4.3.1 cen be 

conaA.del'ed ~ t.vo ~a Gtt.eQOdaa. 

tt) Pl"eta«lt. ~ os def 1Ded by the aot.1cta of ut.U.t.t.1ea. 
b) ....,s esr:UJ.no out. o~ t.h• <*l1mble chc.ngea in the 

lUe •tyles. 

Pltiaentr ..as en(a) Ureedy uiaUnQ and r..w been 

*•••od 1ft t.bo «<tll'VY .fo~. Which .,... un&.r ut~e. 
lfeoda Wlder(b>ra.tt:,10ult. to a•ae•a due t.o influence ot 
eocs.~.t.c Md p011i:.1Cf.tl fcc:ton hnd c.n be aane 
What df,;.-d.ueed t¥te t.bct •apJ.l'at.1una o£ t.h• people th-..lve•• 
HOWever. h80\ll:OU• t.ochJU)log1eal ancl eccmord.a pc»aibUi
UGO., and feaeib.t.ll.U• affect. lite aty1.a and oonaequent.ly 
the doVelq,J.nU n..Sa. 

lt. •Y fun.het> be noted thlat. v111tn .._•::c.t.l !uella like 
d.le•el or tmeAJY in tbeft.ora of eleetrici'-Y an J.nt.J:Oduced 
in ~1U.~ ~. ~ir OONNI!IptJ.on 1a ao•Uy 1n 
eadlUon t.o t:.Nt U.41\10Ntl or non-cc-..erc!ftl forma 
•ln.dy in uese. TbWJ new ~1 fo~~~ado not provide 

CQBplette rq,lttc....,.t,bt t.hat.racUUonaal enai'QY forma. Rather 
t.b8y ~ t.o add \0 ~ ~ eld.at..t.ng 1..r&cU:t10Ntl.ly. 

s.1 2Nti!!lt1 a~Eft9X I!!!P!• 
~ needta Gain beMft claaa.Uiad by the JIOdtea of ut111U. 
in the following ea~rs..a. whieb fiN b.rOMdly the e.c:t:.ora 
Of enexvy utJ.l.ia t.J.on. 

•) t:Jcaast.ic BneJ:vY J.nclwl.t.ng CQOid.uy. b-. t..lnu- ltghtino 
an4 dollaat.ic won. 

b) Ayricult.ural applbtiona. 
c) Tranaport.at.J.ona. 
a) CCN~le:I'C161 tilld Indunr.t.al. 
•) ~ cont.e·t. of lnduaU'JAtl p¥0<1uct.a uaed. 



- 39 -



-36-

a_mT!M!l, t: &t 
!2'Jl\ rwll! OP ,M!!J!tl .. 

1. 1lf.- .,..._ by f..US. pet: • ., 

.. 
., "··- .... u.v elMninobo•• 
It) 1fu1\J.IQ c:J.otMa 

e) Cloldel 

2 ........ ~ .... 

•• Walld!q enly 

... ....., • blard.e 

14t· 

t61 

•• 

W-&1d.lWJ ..S .._,. bU. 

Walld,at b&erel• • _._., ttJ.u 

WdklD;J aDd .beggl 

s. Oecn1PaS.a ef •..us.. 

II 

111 

• 
• 
1 

··l.U 

g;s;: ·:: :: ·:::&:il 'iiiiiMJii: :::':: :::: &;it::Gillliii=: 
•• a.cvt.. I 
be ••'•• Sa •lllage I 
•••• u.. , 
•• MUir. Ple 2 
•• Pleuldll 
le •aovt Hlftei(Uap 
9• "odftl•ual wdr/labOw 

1 

' 111 

•• -rftal ._..._ _._... pa,. Cay "Y wl'tcbl PI!Ptd.a&ea 
e. .. •rkt*'_.t.S.a etc. • JSU Mea -.. 

s. ~at •• nU. for f•llt ha..S. • 72.B 
<T•al fit• U.. available t.e f-.Q.y be... 110 ttn.a ~ 
l••• 2.2 hft. ,. .. ll.U f.D 8 hfa. a .., ) 



-31-

81H!!J!!l!• ••. 
SZW!!t£!8! !!ft!!P! .u ,.,. !DiAl! 

'· I!S!Idll ..... Ill .... 
... *1ft. 3 . W f I I •1. a...w.u 
••••• IJ a 

I Ill J 

s;;;r,,.... ~~ • .-;;;rn . 
u••••••• ••••••»MfeJ&It,•rr 1111 ., <:enah(Mbl .•• JO,I. , ... , ..... 

CltaDa ••• ,. 

b) at •. sot o.11 ..... 

e) Dal .. , o.4t lllll'• ., ..... •. ,.. .t.l2 .... ., ... i Sl;e4l •·a ••· I 

' a. ,., •.• , ... 
·~~-

I a 1 1 •• T II .... ... ,. 

••• I . l I I I 

•> atllecttd ... ..• , ..II .... .. ~ .. , .• , ,., . 22 ... .... •a.a 
r~ 

., ,. o.tt o.a • •• • •• •••••• ., Clad 114 o.u .. ., o.t ., hh•UII ell 117 o.u o.M ••• 

·~ 

:: :·· :~ ~ :~~ ::: :':H::ti~: .. : ==:;-u:::: =::.-~~ 
a) a.1JA ....... ,,. l,. · ..... 
·~· .... 170 ,,. ,. 
•• ll ,,. 

' .• , CNl II .,. ••• . , •• .. ••oil ,. ,,. ... .• 
... .,. 



-38-

t---1-• 

•• 
••• Sat li*IU 

••• 11t ••&at-
••• o.J2 lft/4&J'/M .... 

•• "•111 ...... 
a) .,..,. ~It..,. ••• 11112lltne. .,, AY..-ge ... ..,. .... • •• ,, •• lit_/._,./M ... 

•• ltA!t Jl!\IC _.... • ., TOtal 4Wlftl ., .. ,. ... ., ••• , ... 11-.n~~. .., ,..,__ ••WIIpt&en ••• 1 Ut./ • .,/MM 

'· lAD Me li!SJ.N a ~--· ., ft*al •• .t •Jfi!'VCl" 
t.- ., • •tw.Jl• ple•) ••• ,., bl'll• 

'b) A..-.ge•e ••• e.elln~/t..Ur 

•• il:tQ~lsrJaSI ., ............ ( 4 ...... , ·-·· .,. ... ·2·· ... .I 
f..UJ' • 

1t) .,..., ·~·c• • .,., ••• llt.S ""• -J.I 
hn/f..Uy. ' 



•• 

HA!!f!!!!J: • I• • Zl L 

UIS!SS!:L lfiJtlrt PBSIJ!t! 2! ~'S !IW/&i! 

Utcart.e\ w&i~~a~ JMI• 

il. .... ., ,. -rail ao;;J I 'G:;IIGDI .. I I -· appllanee 
•n • ' • • •• 
I. lhdblj 

2. ·-I • .... 
•• , ...... s..t:.w 

s. 8--
'· ..... 
,, •l•ade-t .. 

w .. .. 

..,.,S.ldllCU 

.... u ... F 

........ s.n; --
MPU!M't .• 

107 ., 
II l7 
lt II 

• • 
2 I 

• • 

J.v) •l..Ulep
w) rdAip 

I 

.... II W 

I 

1f.f.) 11 .......... . •1) Alw ... l•r/elllll•to•_.. 

•• .,, •••tz· ·~1 , . I P I ia J .. ... .,. 
liOICI.IUII 

... fll ...... . 

' J • • • f 

' 

• • 
t " a • • • • I 
•. t 
• t 

• • • • • t 

• 

• • .,If . ......... . t• . •••ur ·n • • 

.Cnlf&&Ma, . • , 
ale•riet'Y oaly t 
.1 .. dc:lt.y ........... 111(11p8 tt 
&lead.clty,..U.. aat 
----~-. 17 ., x ...... 1-.. aM ....U.• 11 ., ....... ~-. .. 

. .... .,. 

Y.n 



-4-{)

• 2 ., 

•• M!BP &!& B&.!R'Rl:dil ,It£ slaadl!& •aMid• 
e. "' C!IIA&r bl-41:. I nn• -. I I. 15 , j •• t.- L I t 

••• . •• 'I I !1!111 . . 'f . I I !WE .td ~-~~ "'' I I I - II S .U • 

&.U..ti.ct w1t.'bout St. 
a..-ltt.r lt .. alF 
atMi4af' JA. aeeiAI...... ~~-

If 11 M UJ U • Crt'IW I a• II , Ull I Willi l A •••• f f 

lf ,. 
'1 

... OWIL- U I lA PI . a· I • 

11~· liii•il ·· 
110• CleGitdeal 

.... left. 

Ill ·s;·a · 
I..Uitt•• 

. ·s·.:.r nm:re•··· 
~ ..... ,tea 
Vlth lqtf*hCJ 

•• * r 

1 f I. . t 1 a• .r lllll$1 ~ n . J .• 1 1 ·-·· 1 P I IP 

'• ltWiftl .... e~a.. ., 
a. 1IR -......, 

•ane•tea lOI 
a. AppllecJ for 

CIDnMct,ioD 

'• !"1!C!IUM 1i'·lSb ,,..,,. Ul'lt••· 
a) ... ef f..S.17 .......... 1 .. 
._, •• of ,....1, ,_ ... -* ••~S.eiW 

21 

•• 
-

4J. ..,,. a« .vrznu Utlllkll·•''•••
., ,.d 
_, .. .._, ... 1 .. •J.e.n .. l .......... , 

e) ._......,. ( ta e•..at ( olt -ta-mt.ke~) 

• •• lot ...... 

ll ., 
-

...• , . ..-. 
••• lSI --*• ... ., ..... 



- 4a -

posed pr:obl«rua. EXCept fo~ thia kOro.J.ne wae used e.lt.:Mr 
fat" initJat.J.ftg' f1zoe or .. tor l.t.gbUng. 

lbe total quent.J.t.1ea of various !uela wsect by houeebold.a 
ware ut..trnat.ed by fftld.ly b•CS. or roaponalble ~l'a of 
the fnmlly, IICII \beir CN&"nnt. upe&"ionc::e and npresent. their 

pnaent. eei'G)' naede .t.n th-.lat..t.no ••• up. 1.'1\ta, boweve~, 
ldou nat. 1ncl.U4e the elecviait.y oonSU~Y~>t.!on• t'h£• infet~~&t..f.cm 

j,waa oollectltd f.t:Ot!2 the ofiJ.ce of ~ soo &cyt!na st.ate. B.l.ec-
. UJ.ci~y IIC.1ecd anct Sta~t..-4 Q1vea 'be c:..>t.ul eleetricJ:t.y 

COn*'ll'fPUon of U.· v.s.llboe dw:1ng the ~r 19'77•78. &:>~But.J.c 
elGOVJ.c.l'ty consumpt..lon dul'ino t.be yeu.r 1a 9100 lcJtb. ftl.l.e 
WO.I"ka out. to 758 kJfl\ per aonth. The tot.ul clc:lne•Uc eneJ!'QY 

~Uon of the vUlcoe fol' the preaent. lwo1 a.nd IIOde 

of use can thw. ba &Ufi'AII1'1•ed e.• follOW,lhg. 

l'YH!P: A 
IBWS:US. ltilfl!!X £91f!Uif]'I9Ha. 

•w•• •·••••••••••• d.e•••••••·•••ta .11inn·.•••••••• ••••~•••• ·•••u•• ••••••••••• 4 • 

.......... , .............................. ••• I ., .......... I 

•• COll~ (Jtv) 85800 

a. tulg(kg) 442000 

3. Bl8CU'l<U.t.y(kNh) 9100 

•• CCIIIIerc.:Jbl woad 4740 
(kg) 

I. CQal(ktt)) 2570 

6. X.Oa6fte oJ.l(litn. )2600 

.... 1.1111··--·~ •••••••• ........................ , ....... 
'l'otal 

CoruND
ptJ.on 
p~r 

band 
per 
J'lftl:• 

Per 
CaPite 
caol 
npla
Oitrl'Mint 
Value. 

"of total ins. 

IF··-·-· ••••••• 1 I ..... ll ·-52.5 49.8 28·0 

269.0 101.1 60·6 

5.5 ---- 3.1. 

2.9 2.8 

1.6 1.6 11·4" 
1.6 10 •• --·I •• •••••• .. ... ......... ••• 

117.6 
--•••u u•••=•••••••••r•••••t• a. J.l ••••••• •••• •••-••··••••••• •••••••l!lll•••• :e•t••• 

-- 44 
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+JI.:t•.~imliiYa gz lu'i# Ql I&ZQR CWliw XJi zg li+c~&U 

A~ -o;.; 1:~71 -. -~-r --; --r.:-i.=t;d-.b..sd;.i - -
lio: • . t umii ifai ren1lieU'U ued 

• eo are , ec,are J if'A· I • , -f : t ID ! rea 
• t ' I -L-----J----~--- ----~--~-- ---r----~ ~ __ .! __ .' _ • : __ : __ 4 __ !_ .5 __ l_6 _ ~!. _ ~ _8 _ _ _! __ 

iQu'l'it 
1. Qe.naa 

2. Raitld. 

'. 18.1 ..... 
4. Xapas 

5. Hirch1 

6. Dhan 

7. Vuactahlua 

s. Gwar/Pat•on/ 
Ur4/Arhar 
eto. 

5t 

24 

2' 
1 

11 

70 

14 

260 

10. Chana -

11 • W'&oat/ cU:Aa/ 26 
Jaw. 

12. ve,.ta~lea 32 

1 ,. o•hers(Dela ' 
& y,,catablea). 

805 

t61 

17 

-

35 

-
2 

e 

----
-

-
22 

-
-
-

-
23 

92 

-----

-

---
----
-

254 -

- 1500 

- -
- -

-
--
-----

,520 

550 

---
2420 

--

- -
900 -

- -
- -

-~~~--~~-~~~~·----~~~~~--~-~~ 
tnal 522.5 •622t 32 369 25,500 te,ioO 6490- ... 

~~-~-----~--~-~~--~--~~~~~-~~-------~ 
( J o u r o 1 0 t t 1 c e o t f! u t w r 1 - !ehail Oa..1ln.av1 

*Land oult1Yated twice 14 counto4 1681n. 
c:crtw'l'l'VYl-5 1, 'a'~ 9 o.xe. e.s~ kv,)~ on e~ 
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Land unuer irrigation. 

Vac~lt1Yated , -

lSan3 a:r ladid -

Banj er Jtadil'a. 

Oairat.akin 

• 556 Hectares. 

- 461 Hectareu ) 
) Under cu1t1vat1on. 

1 Beotare ) 

- 9 Beet area (Two 7eara v1 thout eropa) • 

- 42 Beotue~ (PCNJt J'l&r• wlt.bout vops) 

- 45 lleotares ( Ro oropa Ill all 1aoludea 
V111aci Bou.e•)• · 

•••••• 
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to sent~ cott;bge int.~tr.tea oneS inc:l"ftbsell eld.lled aer:vicea, 
!f n.:~-w aoureea cf ene~"gy ~A exploited• 

lt!DUSTI!!i:k. EmJ)\£tSltUP· 
Only ~jor ene~ ~aqu.tr<~PsUnt. 1n abefn~l faR111ser1J he.a 
been eunn1t.'!ored J.n \llia ca tevory. Xeqp.t.ng in view the l."ii t.e 

of QtoWt.h in t.helu•• o.e fertJ.liaen of t.t.o urdoz- cf 7 to lOJi 
J.n In4J.a and tl1o ft.ct. t.hllt. fert.111aers an tilt:eady J.n w.f.Oe use 
1n t.he villtl\JO Xher.ltt::QCl, •n anntlf.il growth rate o~ S" J.n tho 

us• of fert.ilisen 18 cons.tdort..Jod .r:etlOOntible. The~ore, fertilta
er canal.ltptJ.on will .t.noreese by Z7. 51' over next. five y.ar:a. 

s. 3 £BHfl!il a!iP P~R§ L~ pr. f.:pN~Uf:!P:£19U• 
thtl enervy conournpUon luvelo in ~i1l.bge, et. t:.he pnaent. 
l(fVal end after: a podod of S y•r• as tbe,v 12ay tncr:eauae on 
U. 'btl•ia dtaowuMtd in •a:"lior partJy~phe. an g..1.ven .in the 
tabltt billow. It •Y be aeen that. t.h• eneroy conetr.pt.ion level 
a&y go Up from the pruwnt. 8,33.,570 kQCJ:' to 9,97,200 kQOn. 
()ut. of the to'ttll .t.nereeee in ~ ••tJ.rntated oneroy 
conauaptJ.on of about. 1.&3.600 Jcgcr(l~-~ of the pnnnt. level), 
68000 kgcr(O.~) .1a in ~sue attCt.o.r: •nd 7locx> lc.g.a~ (B.S") 
1a on fert..U1sera. Increa•• in ~gricul~urt~l aector ia o! the 
ol!"d4tr of 14SOO k.gcr( 1.&m) and that .1.n Jndwat.rial and ca....xcul 
sactor 1a 6080 Jtoar( o. 68"). 

•&•Umat.ad 
consl.1q)ti• 
on efter 
S Yftn. 
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·•Qt Ai M·~DIOiJc rfll: ff · • 'OM,.·~ U! Yllt&.Wi iiL;.ii3:&0A - _ _J_~t:;f~!l 

--------------~--~-----------r--• t I I I ' I t . 
al·i•ontb I D .... ' a . .;. ' c.x.: J.P. :A .... i. lJ/L1ghti ~ot~ 
lo., • L' I , l • t . 

• • '- - - • !. • - - - • - •' - - - - • • -'- - - - - • L • - .f; 

t • April• Tr -
2. ..,. 77 t700 

3. Jun~, ·77 -

4. J~, 77 1541 

5. Augt\6t,tt -

6. .lept. 77 1675 

1. Octolter 77 -

a. Jlowmbor77 '624 

9 • - Dec~tr::.;r77 -

to. Janue:r;r 76 t 325 

11. hbruary 78 -

12. ~ch 78 1235 

--
-

. -
--
----
--

------------

664 

592 

684 

654 

453 .,, 
570 

580 

436 

308 

':5 

200 

1.5750 

12,85 

9816 

75:56 

6:516 

t2703 

10872 

t:S415 

tt2t6 

t4885 

11716 

113,2 

-
-
-
--
----
--

.. 

14414 ,' 
*~ 14677 ,; 

10500 

973t ~I\ 
·~~ 

6769 

t 4814 .;: 

t 1450 "'· 
;~ ,,,,, ~ 

'1612 0: 
}? 

16518 ; 
~~ 

'2051 -~ 
.:;;~ 

, 2767 ·-.~~ 

..... -- .. - _. .. - ... - .......... ---....... .., ..... -- --- ., ---··:: 

~otal 9100 - . - 6020 135942 • 151062 . ." 

--------------------------------~ u.·: 

(Jource I Bar~aaa ~ate B1eo,r1oit7 .. er4 &eeorda). 

AT•3r&gv ii•eat1a w.,-, ;l.J' per aoat.ll • .iJf • ?58 kWll 

AYtt:rac• •all pever pez- aonth. • 502 k.w H 

A-rerage,Agri ... ural po~•r per 
aonth. 

J.Taraa• '•'al pw aontb 

------------

• 12580 kWH 
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~l'ieion ~nd t.o utJ.Uae .s.n ••~t~.t fonea•u ~t. of 
•coel replac::aaent value• of varJ.oua tuela vaa uaed by etl4111.1:\1J 

IJUI"VeY Of %ndJit CCI1¥ll1t.~. 1965( • ). Coal .nplac-.nt. 'Vt\lWI of 

f.U t:e9~•• the qu,nUt.y of c:oal tl'Mat. WCIUld nplace 
ea given qt.lbnt.it.Y of fuel to give tl\4t _.. •rvice for a Ql!Wft 

applJ.c:eUon. SUCh ~lacement. value• of fuel 1n te.au of c:oa.l 
v1U QI:Niouoly chbnge wJ.tb tlle eiloJ"if1c value of coal 
consldexed end the ~>licb tJ.on of fuel. beceus• e!f1c1oncy ot 
uUll-.t.ton of fuels VftS"iea with S.ta applicat.J.on. 

In .uch converaJ.on Of ene.rgy ~ to the un.t.to of anot.her 
IIQ\UCB• the wldo •~:J.at.ion 1n tJutfalorJ.fic Value o! coal is 
an Jr.lportant factDJ:/in c:s.cld~ on the converad.on rat.ea. 
4ft1e conversion Dt.e fJ:Qa a& SA a1 fOJ:ChaflQ8 .In c.lor1f1c 
vtalua .te not cons.ldlal'ed. Repla~t. value of oil .18 h10b dUe 

to lll'UCh blvt•ec- cdfioJ.enC)' of-. ke1'081ne 1n c:ooJd.no( 00111ptnd to 

COt£1) and Di.ttMl l~Uv• .in rail•yo• Tald.ng into •c::count. 
'-hO!Mt ftsotora# alt.bough c:alorific Y~~l\Ml of oil itt only 2-3 
tJ.mtta tbb t. of COfsl, it:a coal replbcernt!llt. val.wt •• decidtld a• 
a.s ko 00111/kg of oil. convan1on f11C\OB usea by DloroY 

survey of Xnc:!JAI CCllllllit.t.ao, 1H5 wen •• follovJ.no•• 

••••••••• ••••••• lu .. ,.. • ..... ae • a • • ,.. ••••--•••••• •• • •••••••••• 

•• •II 11 ca••••• • ••••,••• tl • ••••nr •• ••••• ~- •••• 
1 kMb elect.1'1Cit.1 1953/4 to 196q/61 

1965/66 to 19SQI8l 

' 
1 ko c! oil pzoaucu. 
l kQ of •oft. coke 

1 M3 •nutocauecs gaa. 
l kg of C!ry dUng. 

1 kQ of fin wood or Wi!late. 

1 
o.? 

6.& 
1.5 
0.83 
oi«» 
9·~' 

---·Ntbllll liB ...... I 1 •tn •• • ••• ,. It •••• I q t ¢tl, ........... . u• u ..... 111 
i 

'l'ba conwrs1on rat.ea of eltaeU1c1t,y 1 JcJQVo. 7kg C:0.1 19,5-1981 
vas bused an oalorUlC v.lue of mel 4400 Jc.Cnllicv. •vo~~ 
•!fieieReY _,.at:• le&nea of t•% , · ' 

,. 

''· 

,. 



i 

- .. -
dfie1enc;t/iof conVU~~ion of 357'. • euxilit'l.-y oon...,Uon J.n 

. ' I 

'-beaRl ~nt an" Q&t.am to.ae• of 121'. HOlMYUr, pnMn.t.ly 
I 

the 1ov .de :g~., tJeJ.ng ut.tl..lMc! tor power- Vf!l\ehtJ.on bave 
calo.-if c Wtl\lt.i . W\8 •rae of ~ :k.eal/kQ, and 
ayat.ara \loaailea a ' : gennPJlly 15-2<*• Thel'efozoe., t'.ha convereion 
nt.e ~ elBCUJ.o t.y to eot.tl .is DUJ.fttaJ.ntld t:t. 1 klftv'l kg coel 
in ~ et.udy. 1i · 

1, SeeJYt. f ta..bfe.- -5 . 
It -/fr be)_ U.t../ ~lCJ.t.y conGutnption Wftd anfu:t.l" of trw total 

. r ! ~.-.;.tL.. --vo 
~aUc one · · corurumpUon .. ~tal coraerc1u1 enoxvy conau .. 
,.,,*'ou •• o .. y 11. 2tG of tbototal bb..S on coel nplttecnent. 
vf~ue of the f~ttle. ~. out. o£ t.be 67 familJ.ea wb1c:h went 
fjlnU •lect.r.lOJot.y !or dolneat..le pt.u:poeea 51 wen I'OgUlnrly 
~ln\1 kGI'Oaifte o.tl al.,_ ·1nuicat.J.ng the pPOX" depondabJ.lit.y o! 
. 1 

~leot.r.t.c1t.)'. 
/ 

5.1. 21 a.•ISMH!Y!!Nt A£PI&IP-Dstis .... 
MqUSJ:an•t. of enoxgy fo~ avr.tcult.ura1 putpOMa J.ncl\ldea the 
tollqwlng ... 

•) Jll.acvtoal en-vy U.S .in lrX'Joi tJ.on P~• 

b) lfill.tng of l«and and aowtng. 
c) Ha.rvaaUno of emp• •nd cut.t.J.nQ graaa. 
d) d&y.lng o! cropa. 
e) t'hnalling ttndpzoceaainQ of QnJwa(t c:.~ u.,~,-~ 

Bxoept. in -roene.t..• ffdftiliaa dtlpeDd•-.d tel' Ud.Qat.ion C e) 
on Dat.ubl r:a1n w.a~w: or electric plalp Hta. Tlwn veze 62 
el«:UJ.ct Plllp ••t.a 1n the vll~Mve. St;at.ca...t.-5 • Reaourcoa 
w1\b villaQ• papw..tuon• deto11a t'b8 cap1~1 wealth of ~ 

Vilho-• 

Pol' Ul11ng Of land tlnd -.,v.lng (b) tae.tol'a b.nd bulloeka ttre 

uaed •no .-.tJ.raea INff•lou too. ~ fwa.U1•• WA l'lev.sng 
3 U.cton whJ.eb were alao und fo,1o~ on JU.n l)y ~n. 
~ wen 24 pain ol bullodul., e~nd 50 bdfelooa 110aUy used 

---- 41 



Sl. 
No. 

1. 

2. 

3. 

4. 

5. 

' 6. 

7. 
e. 

'· 10. 
11. 
12. 
13. 
14. 
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House cooms 

rattle 

Hand P'lJ1PS 

n1eyeles 

Ch~J.ra dltting machine 

~lectr!c pump aeta 
trhreshors 
n&t)CJi 

Tr•ctor-~railer etc. 
Motor bltces(aCDOt.er) 
?lour: ~~111 
Tongae 

IndUtl'ial wait. 

Cuantlty 

492 tt•etaree 
(5660 Bigt&as) 

504 Palclta 
285 :<ateba 
"l'etal - 789 

78 cove 
280 Milk buffaloea 
222 PadCla -~<lchlya. 
50 ~1 - Buffaleea 
4& Bullocks 

Tot.al 678 

116 

141 

112 H.an4 driven 
25 Blectrie driven 

2 Bullock driven 

G2 
41 
45 

3 

4 

1 
3 
1 ( :tntec-mltt.ont1y Nnnlft'J 

Khandearl ~erat1Ye • 
10 l4P) 

Not••-
1) E!leetde deiven dtara ~tlfti/M/cs and Tbres~rs &l:'e 

«JeMI'ally COitnflcted to ~he aat~~e •tor which is uae« f•r 
r.lead.c p\llp seta. 

ii) Total '711 ~ i.e. 0.48 I'OOM p~r hf!.larJ O!l :1n avera1e 
or 4.65 no• per f•ily. 

111) A fttiftbeC' •f ·:'leetric P"'P .. ~., t.treel\en and Ba991'• ue 
jointly owned by families ~ a·rift7 _.ller land hol4lftJ•• 
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to dl'ow l:lelovta. ACCOrdJ.ng t.o an eat.iDish ~ • vmup of 

V'.U~v-a• •t:out. 7<* o! p~ •• done by tl'ttocto&-a. 25" 
by Wl.l.OC::U llft4 a• by Wffaloe•· 

H&lt'WittJ.n9 o£ ccops and etat.t..inO o£ oa•• waa a.Jaoat:. c;ornpl•telr 
4one •mally. 1'hon wen no Mellttnlftd uie" u.tld for da'Yin9 

~n.t.msCcU. sun ~1n9 1• • CDil!8lOn pnact..t.ctt. 

~ and pxoc-.ss.t.nv of groina Wlla lftOtU::ly «5one by •1~1c 

drJ.wn tthi'Uhin9 -.d"IAnU cun by t:.be ••• eleat.r1C taoton br 
w'hld'& 1r.-J.uet..t.on pull)· aeM Wttn nu. r..Ut• J1b·YinQ U.ot.on 
~- WSed t.Dct.or enQ.lntta foJr wnnlho ~n When lt. 
powc ~~- wa• IIOR ttv.n ttl• eapacit.y of •v..U.ble 
.lniv&t.ion P*'P •• f!'JOt.o.r: o~ cNJ'J.ntJ t.i~D~rt&Sn~y of eloctrJ.c 
po.~er aupply. 

Bat..lt'Jik~ of -enezvy oomn.fted .t.n -.oh of t.btt •bcMI Cbt.tJUO-l"i• 
wen no-t nt&dU.y aWt~ble fi'Qa feMUr baada. ,_ •e.rvl' neec1a 

CBn be ••aea•ed onl7 on Ulo bbaie ol •t.ylea ctJ! oper:au.ona 
Gift'ied out..- C<m'Yeftin9 t~nimli.l tltlleiVY fo.,... .Into ao.l .npla~""'* 
t* velue ol ene.rw w111 d1!llpend upon the t.ypo of futtl/foiDI o! 

ttM.rgy 1t .nplac:aa. XI bull.cXtk8 an Wted for ploughS.nv, the 

tmar:tW u.s 1a 1 ... GOIIlpaftd to • ta.ator. ........-lh• to.nt ol 
of ener.vr 1~ ftPlaou 1a thtt dlttael 011. wt'ich baa hiQb cae1 Jrl!llplacelllOftt. 

Vialue. 

7lw Cllll:pJI."J.aorut of ~1 power ega.l.nat. elaauical ener;y •n4 
cU.eaM<ftactor) an ~~acttt bllow for typ!Qtl ~aorJ.cul~UI'til applJ.c:a• 
tJ.one. in -.Ulau-. ,_.e an ._Hd on the ••t.111t.t•• worked 
out. by • ., OIOUP• of vUboer• arr1v.d a't. b.r a ~ •JaU.r 
to _,. De1plW: Ulel~. 

'fhre equivalent..- •n:.t.'Md at. below cannot. bl uaed •• conver•J.on 
'factDn 'briJtwefm one eo\U'Ce o! enexw to the ot.Ntr fOI' t.htt 
J:eaiiCft ev1dtln~ below. ,_ output duO to any fot11 of energy 

1J1>ut YBr.lea w1~ the ttppUcat.lon to whleb J.t. 1a putt lt. .u 
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..,. of .tfttCUv~s Q.ti:her tl1an t.hit flft.lc£ency of cpentJ.on 
whiCh llllika tho diffennco. ft18 un!t.e o.t Ck*lpCl:r.t.altrl aft puxel,
•l:W.U'aq because out:p~t. of e proc:as• u un1quo fo~ltA pert.J.• 
cular eppl~tJ.on and any at.~'t •t. eonver•.t.on of en•.rw 
J.n the ~n unlta d.Utcu:te tbe 1'8811\y Of tlle eugy 
•wlJ.Ob.~n. ~ tbo Male of opemtJ.on •lie:ta the CIOllll*l'll* 
~1ve ut4.11t.J" of enugr 1n o Given foan. Po~ tiXMlfl)let in t.hll .. 
pon., allall loade can _..t:. eif..t.cient.ly a~lcelly be 

bendlod by tndiv!.&.a.ls upto 1500 kO and •Y 15-t20 kiJ.w a 
buffalow .I'Uft bt\VQ.l 18 110re au1t.able_, and for heftvi..GI' opeotJ.on 
l!nd loftger dietanca a t.I'UCk ia most au.\tltbla. That. U. 
t~Cele of opeaUon .U s.Wn.Ulc~Jnto Cbn te *iala11Hd £n othel" 
tqrpl!a:atJ..orul altto. 

14· 1WlJSI#7ala!• 
Jtoet:. of the fam.t.l.tM an uJ.ng p\l'll)a •ta w1th • 6 JeW _,t.Dr 
haVJ.nQ a dischlltVO capaCity OJ! ebo\11:. 120 M3/IU" lr:d.ga~1on 
VlltG# •os.tnat. 8 M bebd. 1."h1a aet. c:oata about 11 800QI•. 

U•J.nQ 2 l:lulloclca and a .. n it. t.exea about. V, ld.nutea t.o ~ 
out:. one ~und of 50 buc"ket. Qeeb CBI'I'J'in9 about. S Jco ol vatet 

fi'CII the - deptb. 

tftlentod 12X2 bulloelut wlU QJ.ve 120M3/hr. 
Henae 12M2 bu.llocka • 6 kW 

01' 1 bullock • o. 25 kW 

OJ" 1 !Nlloc:k Rl: • o.as Jctlbl'. 

•• r&e!91JIIS 
A U'llcttor vlt.h 38 kW eno.Lne takes about. 160 a.inut:.u tor one 

J:Dmd· of ploug'h.t.no of on• Hact:.are land. s• alao nqu1ns two .... 
P1()ugbing 

HazwowJ.ng 
SOW.lng. 

'l'otal 

- 50 IU.nut.ea. 
• 50 minuha. 
• 60 atnut.ea. 



'the U.c;tor c:oat.s ebol.lt 11 eo,ocxv .. with culUvator 11 120Q/•. 

Klt.ft01W8r ~ 300QI•. eov.tng Jf/c 11 1200/• •nd Tmiler a. 60.:XV•· 
Xt. CQ~ ebout. S 11tn:a dlael/'hr .and 100 ;an mobile o1l/lll'. 
'l'ha u.a ~ for ploughing oper~ "1on conaJ.d~nd he&'e 
take• .l.nto acaoun- the ploughing and bar¥OV1n0 cnn:-ied out once 
btlol'e -.owJ.ng ana once elong.with _.!ng. 

While u.Sng 2 ball~ flnd a lntln 1'- takea aWut. ~ hE! fo~ 
•bCVO operatJ.ono wbU.- plOUQhlno ono hct;ere land. 

~ct.or hOurs. 

so bi110Cka bl'a • 2.66 U'actor hours. 
1 blllocJc. hr. • 1.26 kWb.r. 

or 1 bullock M • Lifa!! X 6.5 

• 1·1 kV COft1 nplaceen~ 'hlluo. 

On an averao- 1n t1 pax- 1000 ltaCt.u:e• o-.ncs ia nquJ.I'Gd t.c 
be plougtwd and btec:auzte .,n tblan one .rounds of plougb!no end 

lulrJ:OWinO are CCifltOn. a.ch hOCtare a-n be eat.tsaet.ed to l:'qu.l.re 

el»tnr. • '-l:'act.or hour• on an •vera;•• 

Ener:gy .-quil'ed per ~-- for tUlinO and 80t-ting of land 1n 
tliiJ:r88 of dl._l nqu.b'twAct. th\UI w&'ka out. to 20400 U.t.I:U 
of o11 or 132500 kg ~1 ~l&cesnfll'lt. value(kgCr). 

c. m•-r mRpJ:Ipq, 
n.n •ut.QMt..k: wtJeet ~ lai!'Qht. .In thttv.Ulbge, wr:k.a 
wlt.b at 16 kW 110tor: ftn4 nquina 4 .en forwoi'JUnQ • 

..._Chine without. motora coated 11 8f'XXV·· l& kN .,tor casu 
about. It 700QI•• 

lt.a vhtlat tlu:eahin9 Cllllpltc.\ty u about. 550 l(g wbaat./hc. 

WodcJ.ng wJ.th 2 bt.allockll tiJld a •n, atractJ.on of 550 k9 whtllat. 

tukea 16 bra. 
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ftor:efon 16xa bll.lock bra • 16 lCMh.r: 
01" 1 l:lulloek. hi- • o. 5 k1fh&". 

Most. of t.bo ~t i:hn.abing 1a done .bf 1;hnabeb voJ:king on 
electr.S.c.l mot.o.ra end b.t:m<:Cl o 

1 l:lu11oek u • o. 6 k1flW' • o.s kQCr. 

·D·· LW, !ibDI!lAUSi• 
A Jta.i:at tbl'1l,.._l" vlth 8 kK moto~ and .-.qu1r:1ng 2 men forworJd.ng 

btla a ~e.\~ of 200 kO· "-tcWhr• 

4fhroaht.r CORa bb'JU~ ll SOCV• ond tho 8 Jdf IIOt.o#' CO•h •txJut. 

b *XXV·· 

Ma1&tt ..... h.lnu c:.n bl done by Mn alotla qu.t.t.e effect.t.valy. 

lt. take• I 1u' for- • '*'" f:t) 1::N'esbout. 200 ~ JQ~skki. 

'Th&hfore. I ~"~an lu'a. • 8 klftu:'a 

1 •n hK' • 1 .• 6 kt~Ju'. 

B. IYQAB EMil CHHJtmr 
. a) 811a11 CI'WlhtiJ: wi t:h 6 kllf lROtcu: ba• e Cllptteit.y of 100 ~ 

augear OMna Juie~. 

Coeta II 20XV• end nqu.a.n. 2 ~~an. 'l'wo b.allooka vitll 2 

.-n take 2 bra to axt.re.ct. 1qp k9 •UOMar cane Juice. 
'·'':'' 

Tboreforo 2x2 .b.llloa)( hn • 6 Jc'Nbre. 
or 1 l'Ju.Uook hr • 1. 5 ktfhr. 

b) B.lgoer CftAJibttl' With e 8 )df I'IIOtor bt.• a C.p&Cit.y 200 kg 

~r CllM ~._, cto•t. IJ !iOOQI• aM r:.quin. 3 Mn, 
Hence e bullock hn • 8 Jc:JIIhlr. 

or 1 J:W.loclc hi' • 1 ktl:hr • 

Mo•U7 e1fllet.ric.1t.y "Plllcu anirN~l poN« tn auoar 01*n• 
oq~IIJo CJ:U..,.n and hence • 1 bUllOCk br • lklfhr • 1 Jca.~Cr. 
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ftMI ai&Uno el'lJl\Utl needs J.n Agl:'J.eult.tu:~tl epplJ.cat.iOn• can 
thua bl .,.._riaed ae belowt-

. fM&E-.§ 
iJ!i!!!! !!! t:o~SliJHU£W.s, AfPLJQ1:J9fjS 

•tMtUMiiiG•••••t•l•AJt eiJ;tlt._ ....... ••••J•B -· ••••• f11T 111. II •••x IT IIII'IMl $1 ..... 1 IUJSJI. IIi I 1 

Sl 
Ho. 

.. 
...... .-...~*' .. ,._,.,..,. -•4•••••••• r••••••••••--•_.., .... , ... 1 a ••••••••••••• nJJ• •• • 

l 
~-·· 111 , ............................... iU ... IlJ:A ttl•• I AWt•t-1 ........... . 

l• Jrt'~t.ion p'UifP aeu. Blecu1o · 
P\1!1' ..... 

a. !'breah.tng and 
piOCeUJ.nv of 
Qaina. 

3 • .,.Ulln9 and .-ovJ.nr.~tt 

•• His~t.J.nu and 
CUt.t.lnQ of ercpa. 

5. Dry.t,no of Cl'CP• 

•do• 

-
-- F ........ 'lilt•- 1 I 1 ••••••• ~--11M4L•t•t ···-· ··-··· ....... . 

5 ......... 

-
-

* Figure is t.•od on 1nfo.aaatJ.on fi'QJII SDO* Ha&yana 
StatA Electricit.y BQsrcS for19"17-78(Rtd. ataun.ntJ-4)91 

1.1. 3 !J!Njti£2B:JAT.X9Jit. 
.,an..,or:tat.J.on nquU.unu in ~illasge c.n ba divided 
.t.n th• followJ.no ca~.riu. 

a) T..-0 naportat.ion of .l.ndivi<l\lbla to warka.S.t.ea, place of dut.i .. , 
School or to nwti'Gat. t.ovnabJp lo:r: pw:c~au et.c. 

b) TnnllpO.RaU.Cn of tertiliaex., cl\t;ta. for c..t.t.le or other 
llllterial for cSMy w day ti.-ino .ln the v11iave. 

c) ifQnaport.atJ.on o! tsQr1cu1t.untl pmduce to 11cne or to 

Ctll*le&'Cial c:ent.na for aell~. 
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t'be pMt.t.em of IIIOde oi! t:.ftlns~ uaed by familiea · \.Phill' 
ea~ry Ci) 1D 9-\ven. undo:: St.e.t.G~Bant 3 para 3. Then were 

·only ft.'>Ur faiDili•• ua!.ng i'AOtor bikft also. Most of t.be energy 
CDnG\I.ile~ in thio at.tt.eQoey WiiS persoJY~l pbys1~1 enet'Qy .t.n 
w•lkir.:9 or in cycling. For QOinO to t.owtlall1p eitber Yonga 
or cycle ~ uued. 

UI\4GI:' efltego.qr b) tJ• t..r~t~3iportc.\t.wn we by phy.sia.l labour 
wbe:..n. {j\~nuues to be Cb::r1Cti were f.oa:- &1"":.-:ll"t dubr..cee and 
o£ tt~•~•9S.ble ~ds. On cer:.asewn. the bt~vg1 pul.led b:r buf!falow 
w~s r~iq~ud w:t'.n ~rgtt s:r,.wnt.iti~ t!lne lc~ di=tanea movanenta 
WM .r..Jui.te~&. 

vor the category (c) tdMt of t..~e t.l'Dnoport.at.ion \«la hy uaing 

kov.s.• e or the t.niltft:B w1t.h t.r:.:octora. 

~tittm•:.• of! enel"QY ued 1n thct&Q cat.eQu~.t.e• were net 1\ll!ldJ.ly 

!lVc:,i..talllc :t.n fiU&ntifJ&ble -t,e::t1!i ilrtlftt .:f~rnll.!;t h."'.lt<,~t"!. 

A ~ri•on o£ t.ypl.Qb 1 tran~Jl10rt.et.1t>n ~~ sn.trr .. "ll traction 
( buffttlo b.aoo1) and tt .Ues&l. tz:u.ek U a! ven below. 

A. ~.ms;s ;va .... ltJBt!•. 
~ t.l:t!ok .run by diesel v.tt.h iln an~ina j')OVJGJ: of 80 kW 1\av,lnf.;J 
J:a eaa laetU.n'l ca~c:lt-1 of sooo k9 cons'llr.'lefl o.:l 11 t:ro.s aiael/JD 
t.r...cl;. ®iJt8 b 1. 2 lakl'l~ .. 

A bougi puU11t.1 by .s sJ.n9le bu.ff~.1o beY.1.'lQ a locOinQ ~..apec1t.y 

of l.SOO ~ can on uvto l ktrut/hr. A baWJ. wtth ~falo e»aU 

ab.:rut. &; JOCX>/•• 

Caapcu:11lf.) t.b<e -.1bov$, 

1 'b\'tff.-lo br. • t. • 0.3 llt.na dt.ooel • 

• o. 27 1it.C't''i t!i~g.d., 

• 1e75 kg cr. 

'ft1e prt!6t'IJ'ltjertexgy nf!t!Cla .tn the .abova t.hAe c:a ~¥'.18s of 

t.t:nnttpOrtaticn can t.hua be ... ru.:.l •~ follows on f1!l 

yearly beaifte 
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;; •. ,t••••:••u u .),._.., ..... ...,,..,.. • ._,.w, ,,. .... ,.,.,........,,....u••••••••••••• etas. a u•••n 'raaia..., 

..... , ... ,..._uuau n•w ••• •••'•• , • .._~ ..... ..-..... ,.. .. ••' •••• ra u•••·•a ... ,~«!¥e•lili'r • 1 •••• ... ~~ 

1. lnc,l1Vidua1 
t.rflnspoJ:t.. 

2. Tmnsport. for 
~Uy l4~it'9• 

3. 'hbl18pCrt. to 
~re.i.al 
~!'¥\ttl•· 

5.1.' S9!:WSJ!il:Ct-•• l:tfP. Pf&!i'f~· 

170~ 
icc-
15 ~B. 

ltaf!Q 2190 
b\lf.falo 
hr~ .. 

~&J 
oof.~n.i.O 
hrf3 .. 

~a tmsrvy nliiad. -Y b& c.~r4~ .Uloo (~) ir!d'W.it.r~l end 
(b) Cona~·u·citil. 

TheX"O wcut only o•·~~ J..ftQu.atJ::Lial unit in the vilh.r;;e ·~ritaQa 

Qur Mhi!a0~1'1 COQIH!l~·etive SOG!At;y 1 bftv!ng a CXV»Mr(~.r:cc.ne) 

and 2. JIVes for prar~rin>tJ ~r~d. M a kif motor wee imtalled 
htn'O Jtnd 5 ~ 1-t&l:iit c\\pl~ tor r..m.,in9 it.. 'fi'..i& p~nt.wea 

run only 'Ulum sugu~ ~ne 8\.i)p.ly wa.s w'V&.~bl.e. 

There \taa no Di<;;mif;tc&.nt. co::trnore!:.l 41c.;tivJ.~y iu Uli-~;i..S.lliv•• 

!be.~ wom o.nl.y 3 o~~'"lt~cy ut.ape. 3 ~Uo:: shops. one flour 
.U.ll. and 3 tor.~~ for- h!.re. F,;,~t. to~·t.l~ f"..lt:Ct.J!'icit~ w;«S 
no nt!mr 8Z.'1:.an-wtl l!'$1ftJ:9}' ~"OW:CC W'.i!iil'f! USGC: for t.h.L.: pt.l:q"A8e;. 
l't ~n ~. gaon f4'10A 2t.:lt~~n·>-4t tl'..t.:t no eleetr.:te.ity Wlt8 

used f.l!'l~r the h.& .tl of c~'\'~~~11.1 supply. I~_,'Mr -.11 power 



in !l.our raUl •tc• to !the t.une o! 6020 kWh wet:e wauc:l in e 

ye•r equivalent tc 502. kttl'l per ~th. 'i'bo ~n~t.ion 1n 
~her ot.c. .i.e incl~uu: in t.he ugrJ..gul. t.ut~l power J.n t.bD 

Stat;.till:a~n~l. 

S.l.l Jl~t~_Z!IAL,PBSR~~ YaEP: 
t'fte Wtft1n 4nduet.rial p~.:lucta uaad by the t«m11!eCJ t:a):l be 

~••d into followinu t:ttU\JOrlos. 

t~) TcW"..!l~e. 

b) ~RJ.liaera. 

c) Pntducu ~d Appl.t.ence•• 
d) ¥004 px.'(Xlu<;ts. 

No os.~imkt.tm of the clot.b ua~ by vl.ll494tt'l! wet:e rttoclo in 
t.'hc:+ ~t.u4y !!or (a) ~~ the ancJ:V'f O'll'H~umpt!on btnot. 
J.ocal.ltsed 1n th•.Ul.ai;e. An cat..i.Mt:t.tt ot the c1~nt...tt.1• of 

fe!'U.Uaen \1800 .ln the vil!bves btl Mil on tiwt~G 
aa par ta\&o taorrnal p!:bC:t.i.cft in vUU.'Qf:f .w ~.lV® ~l tho..,SteterMa:. 7 • 

in Um t:e:Ha of fe~l..tners ~;leo .. t.,)}$ oo..~s~t'.icm cent~ 411:0 

l.ocet~ els~~WINN• Holo~wer. produetion t~o;1ea npFl.1ad 

lo~ll.y t...~ pJ:oduefl' flat:tilbca.ru will ;r~oo• t..'l,.,., bur''wn ort use 
of!en~~ at. othar t&..~lt.r~a e.nd alu.41 u..a ft(iW:. ~dvrnce 

of the vill.flgo or1 other cent.Ra~. M u~.U.tt.tn of t.he .ner:vy 
cant~ftnt.s a! the ittt"t.il.iaen uatld baa ~ lhlu.ia I~ the 

1n:f·'l~tic)n thut. c:gultl be gatherea 1.t8 Q.S.vem at. Ann~ Vl. •en Jcs of fertl.lJ."r ua•u 1n the v..ULDg• Aq"UUo• •bout. S JcQ<::r 
of. ih&ti • .~\bout. 51"()().) k9 o£ tett.ill••J:O 4r6 u..., overy ye~a.r 
An ~ Yillb~e. ~h.tch ~uLrea 2.:,&uoo kgc.r of :fuel. 

ti~~l ~· agricul.t.uhl GOd othorpl'Oduct.a '-Pictd by vJ.llagen 

'*" pt'C\S\:.\t:f:X! 1r. f.toctcr!ea •nd con•~ elt~CU.:l01ty est. ths various 
at.l!ua o£ rntlttufMct.\U:'tt f.t't.lfl\ ruw llk~ctriala. Tl'U.a anergy tJOnten~ 

~tt (e) ea:n Q;; wtil account.ati .iu ~"* 4~!-<Ui:ei.'flt. OS: e.tlftJ:.VY 

by ~ riout~ OM tJ.IgoL~!~~ of .l.lhlusta')" and ta6:Y not bG ts o<:tzounted 
bttt:lff. Hun aQb.1n Jl"fd.ll.t::.QO aan UGO 1ts <$tN.U prccucta t.ttJ.liainQ 
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~n labcnu:·. thf.l en~""QY ~nd <)ft c:en~~o ~ 1ndul$trio1 
. prcxlUct.lon mt1 y be ¥atl\1<*t1. 

, .~ z.vquit:'Qrtlent. o£ fi!lneJ:v.i for f!ood p%.'0duct.e ~r (d) 18 aln'to•~ 
1 

~~J.gllble J.n tho v.Ula9e i.it. prusent. brecauee '-inned or 
· p~aed fr-..od pr~u.cu o:: ~a {laS wen no~ used by famJ.l1eae. 

' l 

./~ee requirements bt. v1l~ge level ~Y be felt. w.t.tb dla.nge 
-1 .. . 

~:in 1.¥-VinQ ~bitt!~~ if tt:eres like ~d. an\1 biscuit.~ are 
1 ~~,;_~..,.-.;)tt."J in. th'Sl v.1llee,a. No sudl rtltfuir~b'nt. 1• ax.tot.ing at. 

I ~~J:'t-~1~. 
/ I 

I 

S.2fi·! 
,, 

l 
;; 

/: 
•' 

i./' 

pn~Nett. levulst. ,_ ...... 1s of dee~d :requ.l.tar,tmts c::un alway• 

1» ~Uonea belciauae there .:\..~ no loi.rc.it. to th~uvel of the 

\lttistu.~ a.t~L""lablO. by th~!'!b1l.!t.,.es ~c:Jt: l7.t ~eienc.."e .nd 
i'iect.rmlogy. Pol.tt..tc:.:l oppg$it.1cn in a ~r:.UC ~'Gt. '41 t«lda 

(to ~ue t'h~l awpJ.ntt.:ton leva! of pecpl~ en·!l t1etn!::ndt! higbex

ll.tJtlel~ ot. CO:""..&u:tptJ.o.n. H.Qvovor- ~C\J.ty to buy l.uuitu the 
I 

1

dikt .. "ltH! ~~ e.~e.;l 'femUy,. r.cnd feaeibJli:ty ~f r.t~1.tlr:,; u f~<:.tJ.J.t.y 
•t ~~:!.t'!1Jlt.r plt~ee litdt..~ -=~t::-.:ltion£5. ~'be du' t•nde 'O!i! me 
·f~ll1ee eJ:e d.tverae, even in J.t e!n;;le vJ\.llttQ$ J~nd eeo~ 

playa f<t v.t~l role her&. 

Xnep!t..~ •'Jf 'tho ca.i.lna of t.he political spta\l .-tnue •lrounc! 
lncl'et.tce in d$t!nd( clue \'k) Mas p1:~i.\uctl.oo !"t!:6el pc:::al.blG by 

8,c1~ ttJJt\!411tJu.\Witlla diotr1but.i~ of ~~lt.h ; t.be •ct.uel 
l~el.~ Qf ecnn\.1IIJI>t..ion i&A tNt4JUta!n«J bl' the ,following f.e:ctore-

the ~...U..f! t.a aurroundiuga • /. Ttlehnology. 

• ): , SC.<mot~G1.t,; o:.1nr.U. t.J.on. 
! I 

b)' Loc.el :sk.ill~ ~u bV•ilabllity of dlfferent. feode ar.d 

fU4:,1th 

cz) .l..ccal pnlductio~vaQOiu:•-y ot. p~on. 

d)· Sbletiw ~r;tm of ~.at .:et·tm¢, iooou.111~o ~tmle. 

ef P~ct:.or8 tr\Qt.!:~~ ~l\.1 ~nl\i~t.ion 
f'). ~"Yt. puli~1 und &tll.~;l.dia•• 

\ 
,I 

\ 



- 56 !Ill> 

J1~xxrd.c/ condltJ.oll of familia 1• t!QZJ1n det.Urn.l.nad by the .... 

-~ tact.or,4. xn av ?llla;'. ~ vhJ.c:h .18 4ottlinftUtd bt.l food 

· ~.cod~on trJ\ucvMUllJptJ.on lwe1a can lnefti~J .. either by blQheJ: 
/J;Otatf£../re cce~ of load pX'Oduc;""• cr by rtJOce Rient.1f1C 
uti~ls~tJ.on of land and ek1lla to QCtnene.e.r:u.~uJ:Cea ot.hQ' than 

~/fetid abo wit.bin toheV1llt.~.ge. ~ ac'bert~bUC below ahr.rd hOw t.be 
' . · * COftiJ~~1on lt!velJJ en ~ I• 

I' 

I 
f 

.Dxoweh of ~ . Policy PoUUc:al end 
. tJ:Oduat.ion - and Sul»J.diea ~ . SOC1a.J, C:l.t.aara te 

:; -~. . Aft.ec:t.J.ng 
' ti\8P&DUOn and •i 

' awttreJtea•. ! 
! 

' 1 1 

't 

f 
I 
I 
I 
i 

\ 

RelatJ.vo coau oS!j 
Pood and fuel•· 

J:a.. 
'V 

AV«alleblli~ of ZCOnard.c 
--"" 

Cona\lnptJ.on 
naaour:ces. -"" Cond1t..i.em level. 

of feca.Uy. 

\ I A~ 

\ 
I 

) 
AdopUml of Ccmat.llption. 
poatU.b1l.ltJ. .. lcwel of ot.he1 
f.'h.le to sctenc•- fardl1••· 
end Tttchnol.C~:iY• 

lt ill ex\nNely diff 1c\.tl. t. t.o p~ct. the ect.ual CON\IIpt.ion 

l.wla ttt. a giwn po1n~ of t..tme J.n futuro W.. to the dynk•1c 
nat.ur• of tiCCJlCXI.lc aot.iv1t.y and aaanr unco~itlt..t.ea. aut- f~a~ 

the detiailed J.nfontaUun collected abot.lt. tbe v.Ulave families, 
8Qie lndJ..eaUon of theu futu.a:e nqu.t....-.nts is evu.Uable !J:C~B 
the •rO&e of oifficult.y fecad by t.ht &rn111•• 1'\lnbal"• allowance 
~~ .l.nel'fta•n tn conau~~pt.iun bll• •18<) bcMn INlde for ~J:CVJ.nQ 
11Vil10 •tandard, in •X'•• 1.\ke food ttnd 119'ht.1nu· Without. 

~ino any •~• "'*rtw:o IJt;• the pftaent., the upected 

rise in ttnU\JY Olnat~~p'-ion duft to changes in 11f• atylea ov.r 
a period of UM, aa)' five yck..rs, halo be~ ~ad !)elowt-
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E er:gy requir'E!.'!lent.s 1n this category artJ lJJtel.y ·to z:J.ae 1n (e) 

c~fld.ng (b) 11QhtiruJ a-nd (d) bot wt.st.er vit.h batter standerd 

ofo1 living. How~r they are l.~ely to ::.m3uee on ~ccount o! (c) 

. 1 "~1·re in wint.er dUe to btt.ter Clot.hirly. 
(// /' 

/~~~ !l v.U.lc!~ ~aunity, • wit.h a\lffici?Jtt tT>tillpOWOl"(t.'W!tU.ly 

1{~ltilt~bl.f: i!or l.tii~l'Joux') ctn$t'QY nqui~ent.t'! dl!e to ~st.J.Q 
·· <Efl~t.r.1C!l1 appl.J.nnees itt alao not. 1i.kfl1V 'CO 1nc¥•.a in 

J 

~atic work. Aa~MUJ.rtu ~t. t.heir.Ct<e~,~sl! ~ ene.r:vn requ.t.romenta 

t,.~· to hOt w.ter w.Ul tel-ance ·the ~-aere:baatJ.nQ requiz:ed in 

~~tet' due to better c1ct.h1n9, the ener:gy roqu.u:amenta CDbY r-1•• 
\ jn cooking.anu lighting only. 
,. 
;\ 

1 P.rctn tst.ftt$~ent-2 J*nJ 1 1t Jnt~Y be uuen tht:1 t present l"vel of 
l conaumpUun of ll&lt St;])a1 end 'leta 1o very 1~. and h~ en 

l ~!&a at eay 1. S times in tho eotl&Ul'Qpt.ionA. t..~ese ert:.icles 
! J.e lik·~ly w ro.,ult in tot.iil e•t.~t.ed 1nc~asQ 1n cook.in~ 
I ~cout 1.2 i;J.t~M(estimht.ed uaing st.ttt.emen~-~ un(l Stut.ement.-6). 

{ SU!t.cii!H¥lt;-6 gives an eat.imb te uf cooking t.Jzue on QaS bumera with 

ri end 'k'i~l-nu~ pJ>aas"Laru cooker. . 
:j 
)/ 

I 
1 Xt: Ja further fl.GBt.JDetl t.het. fran pl'$sent. level of total 201 

blllb= for '799 petkkb and katcha J:Ot...ma tbo n~ber ot bulba will 

1ncre:tl$e to ablut. 450 bulbs keepinU a pxoviaion of ~Jbout 150 
bulb& £~1 at.~~·;. 1 i;lltJ.ny. 

ou tile Bbova bfus.le by 1ncrctatS.iug t.hEt fuel consur.ption end 

el.ctric.it.y ~'\aUJII)t.t.on p~nally ~tncl'ea•e<S COI'U!u.~t10n 
for ~.,_t.;tie v\llPOaes •Y go up to 3,.S8~()(X) kycr. 

s. 2. 2 ftORJStJL~Mle APVMWSI-::S. 

St. may ~ aeen t!rom s~~t-7 1t>iotribu.t.i"<.m of lt,_nd on ,mejor 
UJI.<.: ytJJ:..~ 

Cl'OpS .L."\ Vj.ll.i;get that. 461 heetftrea Of lt~tul iS UfA4~:;:r.< CW.tJ.Vi! t.ion 

in th~ village. Thws out of 492 l\4tct.rea of L.nd nolltlillly unt.:.er 
eulUVl!t.ionh\• l'$t)Orted) onlf 6% 13 eult.J.vat.ed with min fed 

wat.or. 1Vld1tionBl 31' .s..e. SOX o! t.he tJn1x-r19Dtad \;..nd ebout 

---59 
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p,.. ........ •clui1DJ ...... 
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Ct.f.) Avenge ~-- ef .. ldal vlt.teut 
p,._ur:e CBO'IIieJl 

(lli)Mt'omt-r• f1ae1 ... libly-

- ......., -- p ......... -·· 

• 13 lllna ... 

· • II·' alautu. 
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15 heat~! res ~n&y be tuJataed to ba br..__ U9ilt. unoor irr1Q«lt.1on 
dut"J.nQ next. fivo ye&snh With t.hls infJrettae t.be enuroy cons~ 
tJ.an on lrr.l~ tJ.on p\Ztlpa and plouglliny of larul 1e ttlao wq,ectAtcS 
1:o J.nc1'81lso in t.:he flatne pz;oportJ.on .l.e. 3J'. Tho ql.lftnt.it.y of 
~s protlueed should• howevur,. tnQJ:eUee faeter. Aausum1ng en 
a.nnusl q~th .-ate of • the tottsl ca:apa will J.ne._M by ulx.lut 
16" .tn five yettra. A•suung t.he ratio of ener:gy cons\.Cllpt.ion J.n 
•tx-r!\flit.ion• tQ •gX"ain pn>e:ossJ.nQ• «ta 211. t.httt.otal incr~ee 1n 

energy conaU't'I'Ption to:r (b) irrl~t.lon and ( 8) prcx:a~•ino of 
or~tlns41 together w.tll be about. 10,100 kger. 

Energy conat~npt.ion ln lvirvestiny of CI'OPtJ end drying oe 
cw.opa u not. likely to 1ncJ"eaae ~uae b\l'ftt!n latour and soler 
energy are ,evl.!.Ueble in abundance. Even till better~ of 

Cky1ng by aoltur b•t.ero are deve~ped no ed.rl1tJ.onbl !U<tl "111 
be X"OqUired. 

s.2.3 ~RTr1i~· 
With petroleum jq)ortt$ beccm1JtO cost:.l.ior ttncl .indigenous p~ 

uc~ion not. p.lcldng up, the ~ent. of fuel fur individual 
U~tnapcnrtation (a) nquiranent ~ing pet.n>l is not. likely 

t.o riSe. unless Bafte ch~ eubst.itute is ~do MYailable 

for the 1ftiPOJ:'tad Uquid fuel. Hcwrwer., esn 1nc.n118ee of 1~ 
to keep J*C& with ~t.ion fnaJ be tUlSl.lned. 

,._ requ,i.~t for t..ran~pOr~t.ion otmaterk1 fer dally 

liV.lng (b) and thnaport. of 9r&in• to 11\br:ket(c) on lx:tth likely 

to J:"ise J.n tl'lG pz:ocluct.ion of faod grain•. However • t.he J.nc:ne•• 
in pcpullilUon w.Ul largely CONt\DI t.ho incn.aae in p~uctJ.on 

of grain•., and for (b) 1110ra Jeenpower will be avt.11~ble. Por 

16" s.ncr..ae in 9~1n pxoduct.ion owr live y41ara lat. ua 
•tta\JM t.h6tt t.ha inct'ea•• in «l•I'VY required for tran11p0rtat.ion 
in the cabiQ'Oriea (b) and (e) will be of the urd•r of 1~. 

S. 2. 4 pett~EIC!Ht Mfi? RitqsTRX,N,s• 
.lllt.hough no p~ns tor •t.t.ing up add1t:lonftl J.nuust.rJ-81 or 
~rct-1 urtit wur~ ~letS durillQ enquiries. doubling ot 
enet:Vf requirern<m~ ~-. b91nQ provided to ea t.er to thtt future needa 
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......................... ~·· .................. ---1'. . .......... _ ...... , ........ 11. 1 .............. ---
5 

.................... atW •••• ........................... UiJT\flft•n••••• .:IL'M __________ -lttr• l .llUJI\i 

1. ,QCX¥.oU~ En~m 
ti ) Cook.i.ng } 5'a1t1 
b) LighUng 281,900 tncroo• 3,3a00() 

) f~l 1.2 
c) Pin 1n winter ) t..tmea. 
d) Hot wuter ) 9100 UacU1C.l• ) ttleet.r1c:i ... 
e) K~ work ) ~y. 

ty incfti~ee 

j) w-cJ.e:v p lLV·"f"w:J ~~Ak~ 
2.2 t:.illles. 

2. ~JF:1~~ua:1. Atm!&,~.t~n•..a. 
a Xrc ;atJ.on . 36000 ~ 1nc~, • .., 146100 

poop at~ta. (incl\ldld en 90,ooo 
(•) ). kgCJ:. 

b) Tilling and 132500 • .1nc~ae 131000 
aow1no. ( eat.!m& tad) 

c) &rveat.ing of fl\IBim labour • H\11\len 
crops. labour. 

d) Drying of Direct. aol'-t r • Solar 
crop•• eftei:QY energy. 

•) Proc:ett#.l.nt; Of Included in 16K tncluded in 
C.t'Op8-f ~ (a)Q.~Cept.~ J.ncrat:sae. (a). 

c~~ vhen 8Jt.illa1 
power or 
U"etctor 
en9J.na 1a 
Wted. 

3. lallii12E!iiY.9Dc 

11) Ind1v1duela 1900 15" 2260 
(e•~ted).inereeee 

b) FoJ: deUy 2190 1<* 2400 
livinQ. tnoi'Oilae. 

C) O~:tt.t.M 9900 1~ 11000 
TraniiJ)Ort. iner¥4\•e. 
ca.nerc.tal 
centra•. 

... G<m!!ES!I!l end mcs~ 

a) IndUstrial 6020 Doubling 12100 

b) Cor~GUC1al - 12100 

••• 
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5. ~~!!:ft!a~2}!9lf~ 

b) Pert.iliaers. 255000 

c) P:roduc:ta end 
fl.pplianee•· 

d) J"ood proc.'luc:t.s. 

-
-

-
- -........................ ,... ••••• , ............. , .................. ,. .............. •• .. ........ 1 .............. .........,... ... ....., 

833570 
_....,.... an • r t r s •- ••• • w ••••-•••=•• ...... _. ... .._., tti t 1 ..... u ••• n.•••••••*••• 

l'ioure• do not include II.VlJlpower usod and ora ~st..i.mt.t.ed es 
oiv.n Jwrein. 

Jtotc:s a S.) 4fo~l No. ot fM"G1l1e•t. 
11) '!'otal population. 

.mm USlZS ov. J<li.fRCY.,.NW REOOUrcy. 

- 170 
.. 1640 

Apart. frum t.hu soctor w.f.M clcuud . .t!icftt.ion of eneroy nEHI!Ie 
by tho pw:poso of utili~tion, anot.hur claae1fieat.1\.•n of 

energy neads could be bua•d on tho foaa in which enerrn 1u 
.reqUired for varJ.oua tipplJ.cot.ions. In t.hits WI•Y enu.ruy applica
tJ.ona could 1» c:lliasified *• followat-

es) ~lenerqy. 

b) Mecl'lbn1cal ~~neroy. 

C) ChemJ.Cftl emtX'Q)'e 

d) Eleetr1C4.1l energy. 

one of the ebove fonNJ l"MY be convert.ible .lnto tho other, but. 
the efficient ut.111qUon of ertGrfJy r0'6,.,W.Ct.iti uwaanda 't.hb t J.t. 1s 

uued with l••t. conv•r•J.on 1n its nut.urol for• of e.xiatanc:e. 

5'\lrtllEn:· 1npxovin9 t.he Uif.lcJ.tUU.."Y ~: uUli~t.u.m Cl.ln alao bring 

dowrs t.r.o enorgy ~ncia. lU4mWying thtf'enoi:9Y n"da in the 
v1llsgtt with t.h.a ~bovv <!l!t~ria of ene~ ond t)C)aaible .aureaa 
fm~D w· ich then could !:MI aet. et•n fom ,. baaia for opt.treis.ino 
e11•rgy wwive. 
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S. 4.1 ttfE~L §Hf.fiQY 
'the 8Dft9Y ww,ye 1n this eo~ 46'le~tet~ to the use o! het.t en~rgy 

for v~r1.oua purpo~. 111Q 3t.&~;.anant llelow b.roedly Utven euch 
end \.164\f&& c.ml t'be poua!ble aou.rc~• f~ w. 1ch these ccul<J :be 

·; met.. Xt. l'Jea to be I"OOMLtbarad ~hat. qU£nti.t.y of enerv7 needed 

will ~pprec.S.Ubly ~oa on t.he aff J.cl.ency of uUlisation. 

1_.,\!:.L!~ - 9 .,. at I •• t 

, ........ , .............. ........ ............................. ................. . ... -----
CookinQ DUnQ 

Mil.x l»iling,. Wood 
~ P¥''4"lnt~ion 

Wttter btutt,it~ SOlhr ht.tat. 

Spt: C(! h6.t. Un9 
in winter. 

L10ht fa:'Oin 
bum1no 
flet1R1te 

our prepttt:'fttion. 

Brick p;.r~r.
t.lon. 

~-· ~gobac-g.a• plant~$. 
woua o.e ~ra. 

pipeg -.nd 
valvae. 

so~r boat. o 

coel 

Aorioul.tu
rnl .. VLlSte. 

Loealproduc:tion 
of suitable 
crop a to ~1 ve 
oil. 

&.ef icient. daaigna 
o! wood and coeJ. 
Ch~·· en4 
01!8 bul:n,Wg. 
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~ PfJX"'SStUtl T.t'•n&JP- a.n..n ~Nnon Pcuduc:t..ion ot 

Oft. ftn81'QY• EMrgr •thlnol.. 
~~t." Mat.er.Wl Taane-
§ poR . 
~ ' ' ' . 

COIII:Iuat!on ' ~~ PJ.ougb1Jl9• 
CuttinO of Antntitl llno1nea 
cmpu. Aftltlell power. euitaable for 
PI.'QC;eaa1nv Power. eU.nol• 
of QD1na. 
LUUI\9 w.t.u 

Etbenol . tor .t.n.l'iJkt.iOn• --Qol, 
?:::~" oa• •to· · Hand p""'s ot "--'· llitJDl m.lxed fuel wt.er. Pet.ml. enQ1nea) 

Cha~:a Cllt.t.tnv. Diesel 
· QQaa cut.t:..lft9. (angin•) 
· Ut.4neila an4 Chebp Wind -hou•e cl.aanJ.ng. W.iftd 11&111• an., t ,,Cloth washing (MUla) votrr.r oa, and it:oning. 

Gobsr: gaf!J,/ p~nts. 
z-.i"'H~ conauuo-

.'t.ton. -.nol 
·'· l~ Jk'M4 COh8t.l'UO- alect.riCJ.ty. (engJ.nu). MOre eff ic1ent 

~tJ.on. uU.lia.,t.ion o1 .·Fleur a1111no. .on.imlal power Eixt.Qc;\J.on. 
t.hro~ raectw.ni• 
CAl device•• 

......,_.., ,. ..................... &$'11. dMbt-•rr llliltlflll ... b.. ........... I I ........... It·-----.... ··· ..... . 
543~~ · • ·· S 'a;;aiitehVQY' 1tJ .-4 where thel>::oc•• of pr:oductJ.on 1• 

~leal in ~M&nu!•ct.ur~o wtdul ~1•• prod.uct.s. Uttc\Je 

of energy 1n atlCb a p.roee•a fifity taJ,tbor be \18Qd dJJ:'ctl)" durin.; 
e ch8Diet.1 ~euon or •Y be CbliUtutMI Of th• enttr9Y ecntent. 

. of the nsw ~teJ:<.tala used in such o pJ:aC.... and ua&QttS inolucloa 
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t Portllifle.ra. · Dur1fl 
'. 
:\ .: Pftet.tcitlfls. 

r H~i . Text.il-. 

1 cl~'~• 
~ir·:~~;-

i.? ·, 

coul 

WOod end 
v~te.ble 
west;.e. 

'redmology neod4td. 

Ool::lb r gas 
plents btolog1¢al 
oont~1.tectm1uea 

Stheno1 and 
gober gao baaed 
pX'OdUCt.e. 

P•t.J:Oleum 
produc::tu. 

VM Of WOOd 
•oo VGgetable 
waste 
1n eaa proc•••••· 

•••••, ••••• • ••••• ••••• ••••• ... 1 ...... , • •• -a QJ ••.,•••••• • ._ .. ..._, ...... ,... • ....,,. 

• !Y£ZF XS!J.= f!lEft9X. 
Blec:t.r1Cll1 EnerQY l::leino cleuneat. andmoat. ••tly convertabl• foan 
of .,.,rvy bets very w1de ttppl1c.t.J.on pobtnU..l. Its uae eboul.d 
1\0wWGr, be natr1ct.ed to these uaea where tJlct .-.c1 wse a.nnot 
be 86t.iaf1ed by erutJ:VY foxraa c:lo•at to the nat.urally available 
foma. £1ect.ricity 1s produced by f1nt. convert.ino hee.. t into 

•clWaniatl .tttXI t:.bqn raed1an1c:Ml J.nt.o elec::t.ric~l energy. file 

e!ficiency of eonvera1on of 4!n'fi\JY thouyh the route of ell:.;ct.ric:al 

etl8Jr9Y 1nto useful fol'f~UJ n.eed bt fully analysed bt:ton deciding 
the uaes to which electriclal eneD;W c.n be put CtOre cc.mCII\leally. 
ac:ae UltU esn indicated belowt 
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mm..e -. 1,2. 

!:l.oet.rtcbl energy 
neeua. 

Prwaent.ly Re.,-..>U.~Ces 
ueed p!:'Qpaeed. 
.resources • 

.._......,. 1 ..... ,..., ___ IJS:&-!Illlltf ........ , ............. ,, ............................... __ lll_tMIII"11lJ!ei .... UriiOI ... ._ ____ , ___ ., ................. •• ·-·----, .... wtt·l······ ........ . 

;;.~ 1 Elec!tJ:ic&l 
lighting. 

Elect.r1t:a1 ptmp 
; (when B\0Cht!n1ca1 
.,.,.~ fail). 

Coal 

1?Uul o11. 

Nfttural 
ga.s. 

OCbes r Oll tl 

tlood 

~ 
~1. 

~lind 
power 

soltar 
en•rQY• 

Gob..r Qae 
plant. 

Uae of wood 
e~nnl*gobbr 
~b fc..r 
eluctr1c1t.y 
~ttra t.ion. 

win<l rn.t.lla 

!Jhoto voltaic 
cella. 

......._ ............................. ,... • • ••··~......_•••• a • •-•............_ ................. •• ...... rsp t ... .,.....me, Q p 1 .. ,. •• 

s. 4. s 9f'ns9&. 
'lhe above c1asaif1eaat1on of enorQy end Wlb'ile• the proposed 

zwa~aurct,ta to be u•ed for thoae uau llnd the t-=hnolooy 

ntteded ~Y not etDct cut. at,;oict.ly f0lt81ble when t.eet:.ed for 

atk>pt1on of t.eehnology. Mowover., they ere fe.1rly .t.nd1cat1\'lt 

poa.1bil1t1•s of energy U&bge for aneroy needs in b villbge 

~auy·•' lnatead of thinldnu 1n t.ei.'WI Of c:t~nt.rt;lia«l and l"'rge 

ac::&l• energy t~euxc:u* t.htt dacent.ralia~ •pp~oh Lnd required 
s•o to o.Yelope •uJ.tf,blo teehnologie• to flftM t.h.f.s epproach 

toae..tble will bee wort.htth.Ue ~eut. of our Scionce and 
Toc::hnolOfJY pl;;,n. 

• •••• 
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m· m..;x fl&",;ou.acEts .q,- .!«t YJ,l.U'\0& 

lba,r;gy n:::; urces ot t.he v!J.lage can be grouped 1nt... two main 
categor.t•e a• 

•) anergy ftl!k.urou wutdl ace •w1lablc tm<l u:rce at pNeen~ 

in O()m(. focm. 
b) 1lle&'9Y t;~aource• wbicb need fl"•b •xpl<.>J.t.etJ.on by the vill-.ge 

~o bt~ unefu.l • 

&.1 JAiiR A&l····l fif&QVG.ri-
1Ptll'0' 1s •vailable tn tt. village J.n t!ltt following fOEmGJ-

a) AVricult.urP.l. • .-. 
b) tbod. 

e) Dw'!9 c••· 
d) lclar _,•rw (for day~ ng) • 
e) QatUe and hone. 

Yearly pt~wct.1 .. r. of agricultural waste ia given :S.n St.a~-8. 

pare 2. a. .blr ot. varloua ~'YPII• of t.n•• tn the Yill~t;e and ~ir 

est..l-ted gr-owth rat• an Q.t'V4m 1n Stat:,~t~•• J:'lUng preKtu~d 

can be .. tsa~wcs fi'Qtlt\ ~btl r.Willer Of cvtttle .tn tbtt v.t.llao•• lllat.t.et.ed 
yeedy .ovei.loilit.y of eneroy in t.M•• !o~s !a otven below. 

t~Rla t" &J 
i . I b}'AlLAit.l I!I!Pl §99!,1§ I 1 .. F.. L •• 

8 ttrp4t of o.aantity Coal nplaoe- Coe .np eee: ent. f• 'fl~s;a, .mac: DI.E.a..... MD' Cl5aQEa , XU~Qr;. • ... 

1. Ag~lcult.ural 1$$6000 k9 o.9S 1516000 
•ste. 

2. Uood. oooeo Jtc; o. gs, essco 
3. Dmg (a) 994000 kg o.4 397000 
... Wo.cki.ng 

cattle(b) 9€000 kNh 1.0 9&000 
1. SOlar: en•IVY•Kot. ••Umated. - -
................ ....,. ........... _______ ,......._,,....._.., rr • •••--••• n 111 ••••--••• •••• •••--

a) 456 cat.t.le • & kg/day and 222 ratt.l• • 2 ko/day. 
b) fl won~nq cattl• • o.t> ldl ••eh. worktno 1 hour• • d.ay fer 250 

C~Q• £n • year. 

-. 1 )91'1o.:ltunl lii'Ut. qu~Jnt1ty at.'O • MQ" net include a011e 
quar•tit.t of 91'.-n cbera p.r:::.sucecJ only tor: th• catt.le 1n 
tt. villa;e. Al•o <!Uno can be prodUc::tld only when cat.t:le 

--- 7f 
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P!!!B!Ed• 
ma. N\lbY.D! . ,..e stel•a eta 

• • PP"*• Tot:. . ~ rag ...... r:- -.,;;;a---- •- a- r.;---- -.-r-- •-•--·--- :-wt"-
• ~-·· ..... Aver&g• W.. pedod ~- 9""11'19 

-- .... ---------- -"i411.'-'- ..Qql~tt. .PSU'--~ ~-- • 

'· 2. 

'· •• s. 

'· '· •• 
'· 1o • 
II• 

'*· o. , .. 
SJ. 

''· ''· 18. 

''· 20. 
21. 
22. 
23. 
2 •• 
a. 
26. 
'17. 

•• 

M&Dgllt so no 121 s aoo 
:1-- 10 100 110 ll 400 
:J- 40 100 aoo t 400 
Baltal* 200 a» *"" I 200 -· 500 ao 1250 3 too ...... 100 JOO too J. dO 

~- 110 - 175 I 100 
Aanl 100 100 100 I 100 .......... ., 400 200 

,, 
100 

••~pel• 10':. 25o '71 2 lOO ..... J.O .., 20 I 100 A- lO 10 I 5 so 
CJuJ.aP 10 100 So I sao .... so 10 • I 10 
cela• 10 70 35 l 70 

~· so eo JO I 100 
Xba.- 10 - ao • 100 
aoadhafta• 10 300 JC) I 100 
u.n.• I 100 s ' 100 
Pt:eaee* 10 200 20 I 110 
It alt. I 200 10 I JOo 
Labh ... 10 2!0 • 2 110 ...... s 250 12 J ., 
A «<ra 10 100 10 5 100 
llaltaftl'b• I JOO • I 210 
IIIli 2 110 3 I l50 
a.Jc* a 100 I s U» 
btdmU I 150 ' I lSO 

ftt.al 1506 ....... ~~28", Odfttals 

•• We!Qh\ Sa em cliY '-'*end fJqur:•• are INI.•..S ea enliMat• 
of a po• of YiU .. en. 

• 1• •wl.U.• •' u- 114 .,_. 2231 o.lntalS 
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eat eben o~ ag&'t~lt.unl ""st•• &1. tio. l. and 3 c.wn be 
ccrutial'ed u nsw~:cea eaclusiw of each other only eJ&Cept. 
that. eome aqriCJlt.w:el wute roey alr .. dy be 1n use as 
fuel. 

&\dctl,- ap~taltit9 •oler enot'W As the only •OUC'C'.Wt av.:llable en 
eeztb ettd ell Mile&- forma follow f.tom tt.. ht uUltseuon In acy 
of tb• evetlable forme depei~d• en the gnap of JmowlAd;e RleYant. 

~o the fom of en&IVJ' ava11eble. 
l'bo ~ovcea 1ndicat:.ed above •a 'Aor1cult.uQl "•te• end 'Dunv 
are not •Vfl11able eeperetely ee an eae'VY •ourc. in the vill81;;e. 
Aor.leultu.ral .ute can et~bec be used es a fuel ttr-.elf by bum!n; 

it. or bJ" u.im;1t .. • f•e4 atoc:J. for catt.le. Q4 ot t.he total 
•dult cettla pq.>ulattcn of 4561 the cattle for milk raumben 35e, 
tdltcb comes to 78 •'"- ~ otbet IS, 1• 21.s" of cattle an uaefuJ. 
~~ tn.naport.et.i.on and p1oU9h1D9 work. Ae such it ie clear that. 

tbe village can lll afford ue!nq ~ortculturel wa•te as a fuel 
unlea• it is suzplu. owr ~e ncruihftlent Of cattle. JnformatJ.cn 
revetlled tho• ... village prcxtucee altiCIIt aa llUCh •et;~r1cul t.u~l 
.... -..• a I.e a:equlnd for•~tt.le teea.toek • in t:h< village. '1'ba 
nal ••1:91' aource vb.f.ch can be u~iltt~ed in ~ Village .la 
•dUng • only. fid.a ucluaee tr.oee ~ whiCh c.n not be uaad •• 
eb&ra.. 
Jn the pr••nt ut.11ieat.1or.a of t.blt above enez;y eourcas ol. the villa
ge. ag:r:tcultuJ>al wute is fully \lMd b.r cet.t.le eac~~pt. that sa.e 
t.gu .. , ~t 3400 qu.intala per yeal' 1• UDdel" uae u fu.l for 
p&-oo~aing ouc !J'Cill augarevte or u • light fuel. DmQ ta uaed 

.,.al'tly u f\41 and prrtly •• tertiliae&"• C.Ctle -~~ force 1!: 
pllft.tally ut.tlieed ~o the extent hq\tintd ant'S f1nttood .t.a tully 
uaed .. a fu.l. Solar. enei!QY 1a ••cl.uatvely UMd for Clryino 
;J:'aJ.rus ant; val'lld.n9 waqc • 

6 .a 11\fDJ.rlf.I!JdW&a ••mx a~aauw: • 
Apart frca the used energy naourcu t.bare le •celpe for •J~~>lo1t.ing 
aoae ec141t.icmal ene19y fre~~ nature. if need be. ftMtn an ftf'tural 
haou~:o.• available in the forti of (a) •ol•s- ene&"QY(b) v.at.er 
(e) •oil (d) BloloQtcal ect.ivit.y. TbaM c .. ou~oc:,• if prcperly 

utJ.llnd ere capable ot ganerat.1r:;:g fuel• !or dlffel'etlt wses 1ft 

apprcpnate foll'lil·• Growth of v-oetable ~Mtter, t.he vtoduet1«1 of 
bio;as. •n1M8l power. wood, dir~ct •olar enezw etc. are all 
cSttr.l.ed lr~ 'the same· natural .w:.aourc.e. ftlen ta l,cope tor devi

•inv n.,t;ural cydee ut11te1r::o.J above x.ourCH to ~ e~qy requ-
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,......,t• o~ •"* Yil18tf•• l'l\tttgy •ourc" wb.lcb bew not attnd:ed 
t.be tm.Qinauon elf village p«:JPul.~St.icca for •o.tnt.lfic: exp1o1taUoa 
ean be gJ'ouped u follOWSf• 
1. lllnd PQWI'• 

z. Sola¥ en.r:gy ftn' cU.nct u•• 
.1. Gt01Ah Of wood u • COJ).tif'UOUs eourco Of •M&VY• 

JWu:t t~oe the al:Jave. p.rope:- et.oraoe ed management of water 
resources fr:crn ~:•in• can nduco the poweJ: oon~tiOI'l in elc;ctdeal 
pwrp seta for 1r:rive\.ton. 

6.2.1 II!& PQffiB 
AppUc&-ton of. wind 11111 ts & pot.9nt.i~tl ax.e for: e_,loit109 
.natural en•l\17 a.ow:c.. BaUcnel Aei'OneuUcel r.bornoQ" bee 
dewl~d • wind Mill (2 ktf) with ~or <Uam.t.et of s.s H which 

at•rt.a working ~wind apeed eaceeda 8 XMPH • .._n used for 
pUlping vaMc thia wind mill am puq, •ter a~ • n.te of 2,.J/br. 
•t • v.lnd epeed of 12 KHPI\ 10 MJ /h.~ at 20 l(HPft and 45 rr' /ftr at 

32 ~1'\ fa:• • _.b of lo M. ftwl if che_, end a.illlple ••tvna 
of Wind ro.tlla ·010 be de-.l~d aueb that they een be produced 

w!th t~ auq>lwa labour avulable Sn vtll•o••• it. ia p01a:lble w 
H~~ ~wlm.J.h in. ~w .sea.so-.vs n.ee.~.· t, be.st~:fo,- cy.s~~ ~ 

nctuee t.he 4ttpell&tm:. Of •l•et.&'ical pUillp ..u ~Accordlllfi to t>O~. 

one •t!lld.e (35) tMre wn 65 lakba wtnd llilla :ln .-.rs.oalt 
c!UrlnQ 18to-1930. ftla p ... ib!lity of eploitino ~hia .... our• 
thu.1 c:an~t-. bt ow,....,but•4• .._.ing wat:.er w1th win,~ .Slla 
oont.imtoualy ~o hiwbel' lewle ad utll1a1n:J tbl• vat4tr for var:S.~ 
cropa .ecoi'Atng to r~uit'-.nt.e cea alao be cona:lder(.·d. WJ.nd 
ld.ll• can alao be u"d to g1vt, tinct. pCNer t.o thnahera. ~ra 
eutt..ing •,"~chine•• flour- td.lle et.c. in ordezo to ndUce the 
electrical load. 

6.2.2 i"ltt·H Willi! 
lhl~Jut wind ~· Which n..U tnpttr1•nt•t1cn and devalop..nt 
of t.ool• and tedlnology, aolar enelVY .t• •lr:eady Jn uae in a 
nutllbu' of way• 1n village ecollCIIIry. :Dry1ntJ of ftll:1cultural pnMtuce 
and ctun; cakea, wam \llatel' for bet.h and growth of tn .. are 
alnad)t eJdeting appltcat.i~..n• Of aoler energy. Jlbwewr, with 
new diiiV.lopNent.a in ac!enc:tt ud technology, there an veq 
uaeful azeaa for village applioet1on where tapp11liJ of solar: 
.,.rgy Mtl'de perfect.1co tor econcnictl develOpRNtnt o.f 

villaoe•. ft&~;e are •· 
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1. water pumping (solar pumps) • 

2 • .z.w ~d-~iJt~ clect.t"icity for ti:ans1ston. 
s. Solar dryers for grains. 

water for irrigation ean be pumped by solar pumps when its teehnology 
becomes techno-economicelly viable. 1n India efforts are beinq made 
to develope ranld.ne eyele ~ed vapour turbine type prime mover for 
power generation and a 1 kW solar water ~P jointly with w.Germany. 
The sueeess f\11 application of any such device to our rural eeonorny 
will largely depend on the possibility of manufacture et low costs 
and the level of skill required for their o&M being within the means 
of villagers. 

Direct&J: solar energy cotNersion to electricity using photo voltaie 
cells has bo n a $~bject matter of reaearch and they have been able 
to bring down the cost of eonversion deviee ft'om as. 1600/- to as .550/
per l{tatt. If cheaper devices are developed as aimed by R&D effort 
to bring it do11v"n to Rsnt 4/wat.t, solar energy ean t>..'ell serve the 
energy requirement. of rad'io reeeivers. Here again tremendous R&D 

effort is required to brinc;;r 1 t to the realm of village economy. 

Although field drying is ~sently in use in t·he village and solar 
dryers mean cost. solar dryers which can be locally produeed ean 
be considered a potential area of solar heat utilisation in 
village. 'l'hi$ may not. sound attractive initially bec:e.use it involves 
cost, blt in the long run it quickena the grain processing end many 
times ean result in saving grains from rains and deterioration. 

6•2•3 WOOD RESOURCE 
~owth of wood which also derives energy frpm solar light and heat is 
also an area which can promise rieh CU.vidend.!s. Large areas in villages 
are lying open and unutilised. Residential areas and space around them 
can be further utilised for ~ro"1ing trees. Planned drive to exhaust 
all avenues of wood growth can solve the energy problem of: villages 
to a large extent. 

Statement • 9 gives the present tree population and the growth rate of 
various varieties of trees in the ~llaqe estimated by a group of 

v illaqers. To assume that all the trees grown can be used for produein1 

wood as fuel is untenable because they are to be used for fruits and fo: 

wood applications. Aceol!'dirgly only fourteen varieties of trees which 
can be used as a fuel yr->arly have beeflbona,idered for fuel separately• 
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Existing firewood potential of the village is 2233 quintals~ The rate 

at which this can be used as fuel should depend on how fast it can be 

rep~edshed by growing new trees. A potential of 900 quintals/ 
year is not difficult to attain. 

6•2•4 WATER ~NAGEMENT 

water management can also ~erve as an area of energy subStitution, 
althougt, it is not a. direct sou:ce of energy. Proper storage 
of rain water and reduction in pumping head can lead to enormous 
savings in agricultural power consumption. ThiS area has su~ficient 
seope for study nnd improvem~nt. because not much has been done so far. 
This new disci~linc is finding increasing importance, ene to the neoess~ 
of redueing energy consumption in aqriculture, with rising prices 
of liquid fuels, among the induStrially advanced nations, Dedrick, 
Replogle and Erie {1979) have suggested level basin irrigation, 
requiring acc:urately levelled field and piped water supply. Such 
techniques are ·basically meant for energy intensive agriculture 
and mechanised farming, not having nuch scope for application in 

India. 

Here the farming 1.:1 otill based on major contribution by man and 
it is necessary to adopt sueh techniques. which may halt the 

increaoing energy requirements for irrigation. 'l'yaqi, Singh and Narayana 
(1979) have evaluated the wat:er management of tubewell irrigated 
farm. They have pleaded. to imprOve efficiency of water purnping water 
conveyance and application efficlency of water. These aspects should 

be given due importance in the village to reduce energy requirements 
for irrigation. 

6.2.5 DIGESTED DUNG AND ET1~L 

Dung which is now used only as a direct fuel or direct manure 
can prove to be a rich source of energy if completely untapped 
gobar gas is produced from the dung. The digested dung can 

serve a rich substitute for chemical fertilisers • In addition 
to dung human waste is also having appreciable potential for8e 
giving bio.gae and rich manure after digestion, like dung. PUblic 
latrines if provided in village ean serve as a source to recover 
this form of energy • 
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'!'he most difficult area on onergy front is the availability of 

liquid fuels, which are extensively used in comb.tstion engines 

and ara required for: ploughing and transportation in village. 

In the absence of electricity these fuels can elso be used 
for irrigation. India is havinq limited reserves o~ petroleum 
end cannot a.ffort costlY imports for long. 

• Ethanol t is an aleobolie liquid fuel which eould be produced 
from wide range of raw materials including vegetable snat.ter, 
waste organic matter, and mQlasses. Ethanol has high lS:tent 
heat of vaporisation, calorific value &bout ~o-thirds of 
gasoline and produees leas carbOn deposits. rue to its changed 
characteristics it may not be feasible to use •ethanol neat• 
es a fUel in present day automobiles. It eould, however, be 
utilised as a blend constituent in ethanol-gasoline blend. 
~eir mixing properties are hOWever,. important for eanmereial 
application of the blend. Mathur HB(l979) considers ethanol 
as a promising liquid fuel. 

Efforts to replace most of the energy s:-equ.irernents in village. 
presently bused on electricity and dieseli ~· ethanol and 
gobar gas, are likely to result in very little dependence of 

the village on out-side sources of energy. 

6.! ESTIMATE!) Et·JMGY PO'.rEttl'lAL 

Keeping in view the vnrious energy sources discussed in preeeCU.nq 
para and ta'king into account the potential of the village as 

a Whole the energy potential of the village at present is 
estimated as given in Table below:-
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TABLE - 14 

PRESENT FEASIBLE ENERGY POTENTIAL 

~-·II ......... .._.,..... ____ _._ ....... _._...,._...,.,111 1111 ___ _. .......... .-. •• ... ........_... ..... _________ ......,_.._ 

Type of resource 
No. 

1. Wood 

2. Goba.r gas (from 994000 
kgs dung only). 

3. WOrking cattle 

4. Ethanol (from 10,80~000 
kg Gaana). 

5. Biogas (based on 1350 
adult persons @ 1 
CUft/day/person). 

6 • wet dung manure 
(from digested dung) 

7. Wind power (based on 20 
mills each 2 kW for 
2000 hrs/year. 

e. Solar energy 

Potential per 
year in 
original unit 

coal 
Replace
ment 
factor 

90000 kgs. 0.95 

248ooo eum 1.o 

98 cattle 1000 

36000 litres. 4.35 

14100 CUM 1.0 

2980 tons. 125 

80000 kWh. 1.0 

Coal 
replace
ment 
value 
Kg/cr. 

85,500 

2,48,000 

98,000 

1,57,000 

14,100 

80,000 

Not quantified for water heating, 
drying and plantation. ___ ...... __ .................... _ ..... _..,_ .. ___ .. ___ .....,............,.,._ ....................... _,... ____ ..... ____ ...__. ____ .. 

Total 10,54,600 
......... M ___ ------- ..................... .._. _________ ,, ___________ ...._ __ ••·--·--••_. 

• • • • • 



tt:ftlNG m!!J9X tlt=!J!R. f!!!! ft.ISO!.!.I5E! , .. • ••r a . 1 • 

tla91ag atutitMJ t.."le .,.J"ljl1 •MD for J)N9'8111DO lite et,~·1• 
ona th«t village ·•Mt'9Y ~, it .. ,. be na8C!Mble to· 
!ntUcete · how bec1: the nee:le can· bi .- ,.,_. the tni:al'ftal 
caourees of .~he v111a,oe so t'.hat 1b ._...,._ can be .n 
moat ~ca!lV• 

Pol' urs:vtng ot the -.t optJ.Ml aJ.atiOMhip 
~t\Men •~1 ~··~ and --~ f~ uemt. w •Y 'haft 
to start eit'htl.r fon'! t .... 

(l) lles~~ reea cvttilobl• to etudy their J~CS$1ble 

~miens and ut111a~t-.1~n to ~be ne1ded 
f~o. 

(11) :-;e•:lPd ene.rwy f.o.nw to •'tUdr t:he l)OeDible 

re.aaurcea free Whieh tbey can t. detlved• 

~~'•"" co:.·t·•fl9M 1n t.he tl'ad1 t1onal forms of 
nsmn!'tJea v•d "'n(~ ·~ fot:M ne•a.a ....._1.-.. $\1.1table 
1Ntitutional ~•JWJe• aad ehaDOIIG 1D life aqol•• 

'•1 %flb!91MZ JA&lt:~~ klb!ll .. !l-! M4 11'<111 
._..,. f(.).C'tllJG ac:N 1c UM 1ft .tt. vlll-oe depaad .Ualv 

on i:he ~ a'VIl11Abl• ua ~- ....,...,. VI ut.il.f.ae 

tt.M ~ for t~ fttlll#IMI ••ell• --..11y the u'tl• 
lity: of thooe rea~ wh1d\ ..,. ia eeMMilt UM, u 
~'trlet.S bV the ::: .... 1._. oi..,. ·w aelllltelil and ~•low 

ad avai1~ble to village Pf»pulat1•• !'he u~SlJ:ty h ~ 

•r netl'ietett b.! ttw lllnno bablte ~..-ct ita tM •111aoe 
ovel' a lCN19 pwlod. of 'tlJ.• •ad MF ..._ 1n •he ttoa of 
·~ uee will aat.unll7 ........ ...,_. .... in lt•lftG 
hab!.ta.-

chaftOM ~ -. to ~ llftilab111tt ef new 

technology, eleJ.l'ft84 'tO t. ~oat, .,.. ~U.. 
tiiHUrrai'.le C'!ba,...o. in 'rtlll ... H llfe ny1 ... may ........ .n 
r.Atrldl labour r~ vSll,.._. !'he •CC11Pt•ce of i:ha ......, 
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t.eehntlogy for us• £.n· ~llage will thare!o.t"e depltr'MI Oft 

~he ~.hu.l l:lene€1.,_, ~ft<l to be tllr1ve4 ~~the 

(~'1&rt e ~.-red. to the maro1nal l•b:NI' iftlUt: r:e~S.n« by 

t'tle vi lleoer• The othtt.r: altemativ. undu' Wicb tM 
\!·111aqee ~1111 tift t..cd ~!Ling to &ec»pt ~- teebn01001eal 
el'lan(te S.o the :;<Jw..;i tility ot ~ oatn• 

·.'h.t1f!!' dea11riq with tbe natural cen~ to ma:d.• 

mille the y1ttl4 per un!t- of land, meat of the vill._ 
eetlvley d'?e!Jn •t ente ... t.he ~rc1a1 field• '1'he ••".tees 
a fa!lily rcttldel"$ to itself Ot' u ar-otber: f..Uy on a 

oto'Yiot--' 
~ oyatemA enter the ~rc.tral accountino• The •111•-
qe P'"Jpu.letton, baft'!CO few bl~"' lantUOI"&&J, ~nr.et thin1 of 
.irNC.Gtts~ any eu':"lltal for utiltsJ.n;:1 MW technology~· 

it irNOlW~ p3$f.Mftt t~ r·~al 't)I"Ofit:t whtd\ an 
rJ!~e.icult to tnEkt; f.l'l!'e meeqr:e ~Oft Of indiVidual 
rllr"ll.ii ~a. 'r~.. aclva~ ot nev tttdulolegy ean flow to 
,.,.111-oen provide4 t'- ftiiV tfth-..1-.w 1e ..-plo!te4 at -t• 
vi t lar:• 1 ... 1 only Mad the W. llaQU hu ~ to daoncl on the 
...W.eu of hlQbl.y paid~ ae.IAMlttt or t.echrsielafte 

~c...L~U]~ 
:;'0:: f'\t,t .lntJ na.llote ~ 'bltleflts of ""~ee and teeh~MtlotF 
to tM m.u:a1 ~.lirtion S:t will be nec=-esary to dltYJ.M 

auit.able 1nat1t1Jtt.ortal fonw t:e MrN ~' ..Ufy the 
techr.oloqy t:o teC'OIIne rillarye ..._... owiWIMd• aat w 
met~• •1tlaq• ec::mot•Y aelf .. _. .. d to the -.S•• .ct..-t: 
t'QMSN.• inchu!J.nq •• 111• • 

?.2 ~~!.U!!Q •e.a l!!ll!!f , .. , tl --~· 
ln tM f.tnt anelyal• ~ -'lDO •DM'VY aeetll f•• 

t.he illtel"n&l'l l'~rcH to clW -'- ut•t, 1• ic 
1__... to ua• tM ....., ln \be •- ,._ ~ ~w1eua 
etatt~QG&Y Of' .Nqtalnflllltn'to, ae t• ia ,...Mtly bdng wae4• 
}{eepift{;r thitl 1a ..,, •. , tbe ......_ 1..- ...a ia vuioua 

<· :...,.ft.M by ~ appl1eeti_.t .. M Oft!Upad u 
fell., •• 
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•> '· ood .:lftd aorieul'tUnl wute u~Sed ::'lnetly ns tuel 
b) ~1 as fuel 

e) 1\grieulturel ueate ..... ,. bt ~la ant~ .... J.labl.e 
881 1) !")Jnq U ftMJl and -llllNI 

1!) ~n!Ml nwel• J'XNIW 
d) Eleetrldty W'JtiH1 fOttt (l) Ugbt1n~ ar.<t omall powe,c

(U) At~10tltur:'n 

e) ~·~{~u-oteum ~-· u..a• .t.)veroatna rot l!f'JbUno •*' 
.t.onitten 

1 1) nat~ ol in NUll." eyel• 
111) n:t•el ""OJ:~ or 

n1.-1 eng1neo. 
·n ~tne~."U:t ~~ent of ~ea1 tenil.S•_..• 

WOO;.i antl {'))41 .. D!l auu uu· · •• • u . -,, 

Abou:t 90,t·CC tr4 of fin 'tiiiOC!I4 _,. be generated ~,_. 
'the 'ri.l1a'9fl reaourc.~. l'tMI .. 11 ..-s.tt .. •' ·~rc:Hl 
fin. ~.f)OCI etld eoal telng used ln .,_ v111 ... at ~ 

~ e~UJ.ly - ntJaU~ "' fin ................. ou .tf 
pcodnced. Abou• 3,4o.ooo tro of ~ ~ tea. ttte 
cnp Of OUJna bU. liiiR bMr: ace ........ u it ..., M ~ 
J.n ~cJ.ng <.1U' ead 8\IOft• liiiiiOd l• Me.18UY fv fin h 

vtn•l"• I'Jt tin .- eu be replaee4 lir 90bU tu !W 
~td.nr~ when ita ~- 1e • ....-.. · MM4 caa t. ltl~ 
•• bnilel' \UIH 1a •lliftt -...e and ~ao funttun. 

'·2·2 111M Mfi.Jit''t'll81 !nit 
Pr.,.a\ly .,_.._ ••42,000 ,. •' •t •n ... ~-.. 

9.9c,t,OO ~rg of dJ:y dtdWJ .,...._.a W. vill&oe ta ...a 
aJ,..ctly aa fuel• The r ... u1av a.. U.Ut s,sa,ooe q. 
'·• heinq uaed h a •-.n• Ac~.-.. u eu • .._te tJy 

• OltO'lP of v•lla~eooo Jt.O ef wt a.; ....,. ea ftP).•• 
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lllbout 2tO r.-:q of eh ~J.cal .cut!lit)e~J. 'to npl.aee tbe u.te1 
;;a. S(t ~;r9,. of' tn.tt1l..ts~~ t.o be usect par: , • ._. f.n the v11laoe
\t~t; tl!Jng Mnut:"a rer;\li~ ~1 be of the orde.- •r 21.oc,oco tto• 
nc:y dtmo \~>'hid, io ~reuft'nt~y heinq uh4 u • tuet .1u "•ca,ooo rg. 
w~ieh can yiel~:l abaltt 13-?0.t.CJC fro of wt: duftt(J l'M.U'lUI'8 in aMi• 
1tion to ~hot ~!!.no tl8~4 ntl\11~ lf all dtmq le tU.geote4 to 
~~ce 110~ gao.. 'MU.o add1tJoft01 'W't <li<JMted 4\mo trenunt 
cen nnlace •t-out: 33.COC ~to of ~ett.l feftl118en. t>~!:th 

~ go1no up tto 6:'}'*tt..V !{(J in 1083-84,. 32-tOO Y.g of . 1he. 
£ent11Mn will be n~usna fft;li!'!l Qlt ·~nuaoe. 

!'be dull~·,:• now t-emg U8ad as _,..,. Ot ~ u a 
f'l•l• £All t10t be!ft9 used U) pcoduoe QO'bel!" oaa. Ar"~"linQ u 
OM .:~'lttmllto dt!ft; has the poteftt.lal ot yl.e141DQ J aatt. 
Q:?'t;Jtt gao ~!:' ~ of drJ atm9 at low ~ (1S0 c) and 
6 euft/lbn - !Ugh torr~ cr{)c) (14). ~ lr 'We a.:S'UIIICI 

a yt~ ltlf o"' 4 curt;llbl on an ...,r&ae t~t. -. yeu, 
a~ 4 t~g. ot dr.l &mQ will oiv~?. 1 t.W~ ot (lObar qaa. 
'11tu8 f#Om • .. t~ ~tty of t,N.ooo ro of &rr ....., 
abo\lt. 2.te x 105 eu M o~.r OM eea ba ~ .....-h veu 
with • caloli!.te value of .-. ..._ tcJOiO r: cal/CM t· • It 

may bo •dckx'! that the.- 1G mr:opa to J--~•••• the po~S.bl• 
11t1f"" or ir.ere~sint'J t~:• outvu• ef .,._.. _...., '*'• of 
durag by ~li:0¥!119 t~ ''e~it!• ....,.. ~ euit.W.e ............ 
t.\ll"eU• OUt. put Of' QOba .. flU e-. 1lle .... ~l.ellly ....,._. 

bf wlinq .,u,lar eMrfr:t few 1t'he ,..,.._. 

1\nnual power dop•n<ktlt on ~ ...a.l.Wltt.y of ~ 
•toc'k fOft t:he eat:'tlo; le elM .....a.1able !a ''- •.U laoe !a 
plett\ye AoalM't totel ...S.labllity of tl attle lft tM 
'¥111-.e. or;ly abou• II en be1"0 fully u•t.lt..a •• _.._.. 
Alt~ lk"'Wal l'f)J)lae..at velue of w.l ,...... vuiee with 

1u apnlie••* u ehowft '" ,._ s.t.a_, ·~ •t:U• u 
coea~ eqdvalMt to LeS Df ~--~ (15)• lf eedl -.1.-.1 

eaa be .Pit to VOI"lc 250 4aJ'• a yeU" aaa a •· • •• 1• Aa 
c:apeble or-- 01Y1nt Uottt 1M IIJb ...,., ..._, ,..... 
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1.2.s ~1ept&~c!$X.r2~!1~~~ 
~*1eetlricty £.$ blirt"; u.384 ~'tly in the 1d.11age 

on '1U1te a le~ ocate for aQC'1eultura1 ~a .a in • 
~11 ~ .. ·~~ f'or l1QbUao alld ~11 ~ (flau&"~·tl.l etc•)• 
&u.et lt(lhtihQ la Mi: ~~de« in t:he vUlaoe. V1Uego 
~"98- !a co~· oeted with 0; ...U ~ aft4 '.-. Agrie\11• 
~of potrer: of ~he 'tOtal loads ect!"'nected to ~~ega feodu' 
to wh!eb t:wolW vJ.\tagaa ete ~etea u •r-on fJ'IOID·etat:~ 
10. A&B\11Uno ~ :~stte aul'Jl)ly 1084 of r.:he~ 1a eleo 
~: o~ t:M tot.al o*' ether vl11atJe8• .tu n.tt. eon.o~UJft 
eomoa t:o 4,2C4 !·~.~ .• ;.~·. COft',J~ion 'to 6 1 260 ~ M4 
A•P• conGtEpt:1on ~ 16:2400 ~:OW f~ ~-10 ad 

stat~-11 .bV a~ ~ion ~rt.lonal to load• 
Actual ~en f1~ or v.Ulage ~(8tateent-4) 
in ru ano'i oon ~ in A.i' • they an 1~ by aboUt: 260tl0 'kWh• 
M tho floua~~ in otttterreftt-4 ._ buec! en t!'he 'b!'tla of tbw 

~·illagc and atat11":PC:t~l1 on th& ene"'V tU.att'it.tloa ataticn 
ltt ~ntm:r,. !t 1o cvt~ tha~ "N.U._ haw bee o-vez:1:.e0ke4 
on ~.s. b•:v 'to duet» ~nt i~OM) •us tlftt1D1.: 
J!'.otf~\·d on 1\.r • ~o " .... H.~* ~~loft ba1ng tnUdl hi(Jhor, 

erntro ene·TW of t.oo o~;det:" of 2&000 'ftrtt, ~ in the 
eyD~ c-Gn ~ &f't"Otlrted tot' e.f.thell' ia ~s&1~'"ft 10dfl8 

or tn \,'ft1' lGr~)G4F'!fh· lf on o~fort 1a ma.de w ut.111ae tbe gc>Mr 
9U by &walo~n.ry ~nitnble teehnologiH in a b!4 to ftpl•ce 
eloet.nc:al pow<;}J:' ~~, •dl ot tile elenrJ.cJ.ty nf~Ui,.._ 
menu. of the v111aoe ean t. mn lft 411',..._ \r:.,.. 

ou eeo t. t.Uted .s.a ll\dtalde ......,. 101' llahUDO• 
lt ..- elao liMt •ed w arun ~ __.... in bleatUnt 
wit.h ot._.l or ..u..l ie I:Mtft i.t·d9MJ.• puapU.no n('JQln
N-nts. ~!ftr· if QU ta __. w oe,...• •l_,...Aeel ~r in 

bl~ with DeiM~. •b _!\~ ~jei.~ ..-••.too- ·~.-- ie 
('~xt•ct.a to bl ~~ ... ,.... .-.... t,.e.ooo eu " 
.,_,. ~ .. -.llable irt tt. .ttl•~• Clift ~~ e1eetdo 
~r to the •t•• of a,48.oco KWh el_,.,. JJt &net ... 
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W. ltt ge..-a'tlag etectt'leJ.ty. !'b •tan w1t.h, l)I."'ducUort of 
fuoi, f~ biologt.cal 'bflatea may DOt haw f!he dUUe4 
cff.tc.teney blt: t:itb oo.tt-.ble a&D effo.t'U anr! &wel~nt of 

'the J.nfna't~ fo .. tbek nQUlu p:oduettm. it •Y 
rli:O'Ve t.o ~ AdVantages .to the !ong =un. 

li.:NJ •'- wh!cb is fully uue;e baeed ~ •etlng 
ia energy Afl\titr-...ts •. 1ft &"&Sou~. 1Dt1111.1at!on ald.lla 
anl! O&.H ak.Ulo hao tntullt ..rite. ~ 1aclu~ 

a) Plnnn.1.no tiC~ to euS.t energy avallabillt:y 
h) f:!)t.f~ (;ODP..tatioft ·~ ~I" c:tpab:Ui~y to ..,. 

COf'lit.al invGO'tmOM• 
<:} n:av1ntr::l 4n .c~l~ieJ.t.y &Rtib.rtloa Mt worlt:a. 
c..'l) ~ ta:,,~.- f"uller ut!ll!1atioft ot cll't~le u • 

sour~e o~ onctrqy. 
•) or~ .'·t:ion of <m'\Pl~nt tor: loed population. 
fi DM:ol.~nt o~ ae!efttlfie a~eh 8lliiOftO village 

~ation. 

?.2.4 ~ .. ~ 

DJ.eul .b matnly uao4 tor .r:unr-1ng trat:tora u4 
pet.ro1 tor n1rmino ~ bPe•• Keraoiae .:l.a ued for l.t.QbUng 

~-· uu <tf smnll. ~tltia of Jcccaine ta COMiderecl 
u a noca..~ity for 1Qntt.ton ~X*e•• *lhia 1a nqut.red ....n 
•• • auba'titute tOft olcettteity vhe~ i- ~ail•• ~ 

1500 l~tns of blroai.Nt la ::..qule'e4 annuallY• 
aeeantl.y ooma e··1'1trialnta haw been col'ldttct.a to 

uao e~nol (an alcoholic proctoet ~014 fl!tlll molasa•> 
in p.et«tl eng1M& at tlldhn1t:-al Uftiwni'ty, Gutntty, ....... 
~·~1 can be pt'Oduce4 ln nffiel.t C~Wlftt1t!tte e..,. ,,_ 
molaaeaa ~!ueod .ln GU'OQ' factCIC'W to npl_,. petn1 totally 

•n4 -.o nQl•e• cU.ea.el oil to u ·~· .. _... lf MD 
•ftotrta .... iftteMif'i~d 1ft '=' ,. ..... J:t. u eaJWi4lenMI. 
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tec1vltlog1eelly £eaa1b1e attd aft e~eelly vlablo pc'f)pOII.l• 
tioa •~ ~en' ('.JI• .,.1t.h ~.950 ~at• ot 081" JII'06ac-

...(M.. 

1~ C'lil~t;y o.~ gan~·:.a pro<tu:ed ~-<.the v.lllege, if vbole 
of 1t Aa proce.;hd u, t10 eomr•n.4 to SUVU• it ia Ct#tt.~.a 
that .'bOu• 36• Ct.O lih'd o£ ethaao1 t.11n M ~ced• Th1a 
ean ~lece awut 2t,c~-oo llU'ea of pftro1 and du.el oil 
ro~rumenta O'' t:tlr.t v1l~• .... eorcU.Qo to one •U.u 
1 11tr(t o·~ ohanol (.'Eln bet ~_. for eaC!h :sc Kif of tlUfU 
c-f!De tlroco aea to ::.:n~ at • coat. et. ebt:Nt: a~. •1/•• ft'hano1 
hU \."l}~ft \tS!ttd ~u~~tsful 'ly .!a IM.llt.1CJ!1t.ndet dioeel engiftM 

'YV\ tKiu..:">.<.. I r. . • . . . . in a ad.1C.\lt• o . ., JQ!. ~ttth dUMiel. tot Ilea .tao~ fCOftCl 
uuceeGsf,:t1 in petrol Of\91Na u eucl'l• 

i~J:'QY ~.._u of the ..... ea.l fert1l1a..r1t ....S 
J.r.t the viUatJD !a e.loo quite luge• He htrN al.n&dy nan .._ 
p0ra 1.2.2 ~ tho ~ ot dwatcal. t.U1u .... .,.. 
be c:l.taa.t..teally ~- pt:CWitte<! tt·e 11lhnle cltmQ ...._1•ble J.:n 
too v£l2tlf18 lu eonvute4 1ft J!.Vll'IUA u4 u dlaU.thltea PI'OPI_.ly. 
!.VInn thoueyh tho tcqu!~~·nta of Glfto..c'W for eheldeel lei'U11een 
etm 1.- -totelly PlOt fJ:"Om the rt;~aouft'tMJ of tbe vUleo- JJI tM 
to~ ~m. ttuao lhllftUN ha8 baen f!\Oftfi)J:ckntd to nr.ttaoa llf' of 
t.he totel n~J.,..nt'" of eM~Aioal fen&luua ln ad4lt.lM 
t.c the pen, it la i"r1Jteady playiiiG• IJtd.8 vl11 lceop the fldM 
ot>t.S:,ell y t.nlluect takta·, hdp Of ....aoa1 t.ertUS.MIW 
~" nqu.tnct. ,_ ........... ., chiRU.1 t...Uli .... ~ 
Jl4au be "i'i re4ueed to only 12.000 X9 ,... ..... 

7•3 

tc4lup1nq ln view the ._...., at.eewM.a • ._.. ill 

meetJ.ng t'ho ttMJfQ1 n~1U1.NI era ot the viU.O. fi'IM .._ .... 

,.... ... ~of -be •Sll~• t.ha UIAe-lfi p,.. tlelow 11M.,.. 
fllt'epend. lt ti•• tile ......... Jlli'OI*I.. ,_ •• • •• ., 
nqut.,.....u Ia the vtlli~VM• 1' •Y M tkMft -that tbUe 



can te balf~nce ener:w in co~o to:ww avatlabl~, in the vl114(Je 
ort.or ~Unq all 1'0 NqUi.~M. w'her~~ u so.· otbec' f._ 
~4!1 to .recn.!r<hl ~o be~ ~mo village. 0.1" all 
anaty,1lis rw.alt~ the't villa~ •a bo(.'Q.IIe eurplua 1n tmOIW 
noa&l. Tht<' ~ua animal pOithll"• QdbaJr oe• usa ~1 an 
thO~ than tho d.1e:Ml L~G df'lUJ.ftd by the Village. J1oWMt• 
to ~'ke thQ etO"i1e pla.n j";ou!bte, it ls M'CeGa~~ to .re6lel ~CIL 
'the ct1lisot1on of new uebnoloutes in the v.lilaoe b:f edOf*in.g 
au.tteble oc-1cmeo and. ~ffC.'hnology policY• 

EXee~ foco 1"8<Uo1 e1ectt1e powac- 1ft the vJ.llagre can be 
ropl.aeed by ~ gas and alehObol b:~) w ptttlnr;r tn 
ado('lU8te •~n e:--fo.rts ~ b! taking .Jt.~itable ~ t:o 4ilft10T*' 
1ne'Utut:1onel f'OtM Wh!dl may aceelente t~ ~a• of 
cbttnge 1n t~l~ adopted ·~ v.ttlaoe 1...,.1. 
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1 ~.'t'"".n&;ati~? • Mft'r?' 
• • .-a. 11 iilrt • ~ 

a) roo-:.:1nq ' 1t'L. 000 r: 00011 
b) t~ot \Taltor I 5SO,OOO f:.~ (~llmq 

c) !"J .tQ s.n • inter 16Cto-:r; f;.;'00'J 

::\1 ~:~tic r·.jfl\.#tlll 
. P"""lJ,3tiCO:l 

A) l.1qht1ng 

2
• 5:tmr 

o) lrript.1M 1".,100 ~ 
V\8!\p aet• 

b) t 1ro«:e$Gln(l 
of ~aAM 

g_ ~ c.J1u"} 

e) 'i1.111nq & 
OOWJ.nQ 

d) CUttino of t'Gnual 
er:op8 

o) ntyinq of .··olo.r
Ct'ov& 

3 • ~:erwaauttia..& 
a1 lndi'ttldulll• 3W J,1t..nc 

tl'fM:ri 

h) ··\~t~ ~emily :~ r~ · :1c 
hJ.t!t\9 

c) ~l'ftr.:n~ r; ua~g~~ 
to f!tlf\~t: 

~ 4000 f') tcmocl 

1$000 eu.M. 
~ 
('q 

44000 cu.~ ... c.n. 

na.ooc rNh 
1500 t4U. 
vcoalne 

9450 11a.-. 
otMftOl 

SlGO 11 ... 
nt.Ma1 

18 cat•l• 

s.oooo ' ' \!!:~ 
59000 eu•M• 

::'()bllr 
cu 

8100 11 .... 
m....t 
21catU• 

Mant&&l 1e~ 
(not quaMi.f'J..S) 

tt.,eo,ooti ~I 
vet. ~ Manon 
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4l • ~..or~'"'ClaJ. JJ!M 

ll'll,!ruGt ri.al 

ffi f I I ) tJ I • • t . • ... a 1ft t I . t 1 t . I I :M' U J 1 I 1 'fl 11 l U I 0 t L ff' ' ••• tT J f • I M 

;QUJ (J.) 

(11) 

(1 ~:l.) 

(w) 

i"t""~ t.he toto! !lil'3rly naou.t"OM of 90.,000 lttJ• WClOd flft4 
2,4t1.t.t0 e;'•H• aobU' GOO• t!otal cleetnc1ty ~ can 
be t'eplaeect in t:he '\Ji.llqe 1t•1~ attw allow.S.nq IO&
voo4 an« 90ba~ qa;o UM<l 1ft ct10'klft9• lt w1.!1 alao 
!~· OUJ:'!)l\JG. 

. 1he 
Vue.! ~.·died f~ 0\lt.!dde}.vlllane 1e 1500 l!t;:ea 
'k~d.ne. 0100 l1'Uaa &eoel eJld 32•000 ,.:<::f• o,.. 
ct~eal tutili~Mt~'tl which tn.1a 2.22,.•00 '"9• 
,~.r • of !".1c l• 

·. t'~nol f:.tU0nt!t:t of 26t:OOO ,.luu, equal to et~,soo 'kt• 
cr. !;s 4lso 8V(;ilatle uurptua C\'f4l:l' ~-· 

: ''(".fta···c cr: '; C,4tt 1~. <-,_• of ~b8191 can be liON 
o"' 'e ;,(0 r·al&nt:'(;l:l ~~ ?0 eattlo ~ atao _...1la:ble 
a'tl.l''ti)}\11$. 
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toeation of village "Pberitaga with I'Upeet 'tO New ne1h1 
and adjoinln; urea• is otvu J.n Armeau.ctt ll%• Xt! te l~.S 

in ~· Oiattict sonepat.~. in tl'le Tehe11 of ~. 'the 
location f<ft4 proportJ.oM.1 ..__1m o6 village Khetitaga ia 
nlatioo to ot:her "ill~ea in ~ Dtnt .. toP*S~ l.llock are 
given at Annaxu:n :t'! .• 

Free the 1nf'om:~t1an 8'vai.1eble ~no f-.t11ea of 
the v111eqe. eftort. baa boeft .are to i •tity the cbaftetene• 
t.ie3 ot the fa:rnll1eo which ••teet 'tbe.ll' energy ~ion 

PJ:Ofll•• Annexu.coe v • giws the eoMOl.ldat.S nat ... nt. of 
tmporte.nt :frtcto about ell tme fam.ill• of 'tM •i.llege. The 
coCte ~n \l.Oed. 1n hr..ct'tf'IXUN va to &.fiDe 11ftr1oua ettt:~tiee 
un4ar ~·Ueh h.a~·.l a~ iv-t1n in Af)nauJ:'e \'b• 

e ·• ~aDK•l.~ ~liU2!.•3~ 
;:~tat~t:•:l2 summatieu tblt J2101M1fJU.oft ebU'aet:eC"iatiea 

of tM 11.111•:•• Ttaere Wtl"e t:ot.al 110 '-11iea !a the village 

uG r•"' thlt ectual dtUI'VClY• wt-tt • todl poputa'l• of taco whleh 
1ad.1®tee an averr.a • fetr~ily eJ• of 9.65. ~lt1nQ pofJ~laUon 

has .._.n eannl~ !a the ego <JI'OIIlP of 11•55 yeUS bUe4 en 

tlw •"u.t .... ii.._t of worlrla; 91'0\lP 't~ ea •lrSie ana 
c~•-••• '!hue we•• 54 famJ.liee ""'eh wue .. P81'tllat: ae 
J:Mei•aa,l~ ... •l,&Jl alOJW .. they wen wtt:hout land• 

1'MI'e we.nt 11•' 11.11._.u ~· ta t:M Yi118otl eoaa~.tbUng 
61 ·• of v. total poptlaU•• 

Major :n&~)UI!"C:le-~ of the ~,tlla·~• •• • whole are· ..-ri.• 
..S 1ft SUt~•St. ,.._.. in(·-1\lde laad~ houttas, eat~le, 

~tlet:U-!o pu~ap eet»• Thftshel"tl1 •'101·* Chan euttinQ mach1M1 

td.C'J'el• aftd haM ~· 'the bii'jQeSt (only one) tbnDhJ.no Meh
iM vu a ·~• Au11:CIIIItie Wheat '11'lrUNil'l wit:h 20m> el.-Jr.tc 
moi:ot, ca~le of eleaaiRQ ab:Nt 14 ~ (521 Y.<J) wPleat =*t 
hoot u r*' t.he estimat•.-a ot the OWMIC'• t'.ceeton v1~h vaJlw 
acd .a9ricultUNl 1.\bpl.e&tentD (3 new.) haY1ftt .38 J<W 4NIO.fne wn 

---91 



~!JJ!!!L:D. 
lll!lt\T.IQ!L!I!!\II Jrl :£!!! YZLI.Ail 

i! 11 • r•Ml .. ._ « 11 #$$ .. l.MI 1- II Wllilllf 

• lftli ... 
J!l.a 11 nr.t•~ •• -~., amr•••IJIW!i11P11~ ••·••• 1 · u ".· 

t. ~ *• •t r..slt-• 
a. .,_al plplll.at»..a 
•• ~..-..; • • , ... ~..U.y 

. ·.o. w~ popdatt.oa 12.55 7ft• .... 
a) M.S. 
b) Pcad4a 

1. C'.btld pQ\d.attAIJt t-al• 12 y.an -· 
il) M&le 

"' 1'.-J• c. ow ~.t•Sen 4fMW II yean .,e, 
a) MUe 
tt) P.-18 

'• 8d\llla1deal•d• 
a) •• ..-.-..._ 
b) -..Jew Stb at.a!ad 
e) ...... lt;b ... "*" ...... 
t> ...... 1osta ,...s <R .. •tS.a 
., ~k~&.· 

1. Plld-Ua-.... 1-.! 

'· r..sas.• .._ ••• oa a••• _. .,. .... ...-s.ou 
:ut 1 1 ••••-•IUaA au au•••.,••• ..,."." 1 a rr 

170 
1t40 

••• 

2ft 
2N 

,., 
•• 

11'' 
102 
169 
lt 
s 

l1f 

14 

.. a. •• , cute"'" &:~JMea all ••&e• __.. ........... &a 
~~1·•· 

U) ~···, ~- and aaalyu ..... ttl .. c--.. ana 
I!Ma4illr.w&td cJ.a••• weh ••ratt:-.t.. la ••• .... u.DUal 
....... .t the villqe • 

.. .,... hdiYlt\iil\le wca _.t.1y aeYlftl •a•W• .w.,., •• 
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et~J b/ t.ht e fur·i.1 !o~, • !''iany electric ~ aets -.re, haV.lftO 
t!1dkl~*t'S an~ c-h;:ll:"'il euf:~·inq rnaehiM!:J connected to t.~· •• 
otectt:'1e rot:oe. ·.;r• f~leetric ~ .~ Gad a~g1e .. , jolnt• 
lv ~ b't fam11!ett• 'r'~ nt~ of 1Bft;1 owrtera atv~ ~l~'k4 
houae 0\lmets (t!Cl\9 with t:beJr 1ater.Nl.nt1onstu p ue &e~llct .. 
ln ~tetQr.""tGnt-13 ·~~·;uae ~~!nct land Prof'ito•. 1\z •ny aa ~e 
~ec-114tH1 t .. 'et"C oot ~t,nin·. 1 teth, t=be lnn·l af'S<l paY.'ka houoe~~ 

n:.t h''-·Lr.o dr;:mcGtic atertt"::.r·a:l ecmn4tft~na. Mtho\loh tbe 
vi l!.o~~ i:l elmctr.if!c-1 r~~r tlt'ctlt: a (lcte·•• mon ~ GOY d\f 

!ott: f:tr1S!io:1 i.~. 1C3 fe~111r'·; out of 1?0 wen Mt: hGV!ftO 

f!t."MeGt!e Ol$e'tt:1ea1 ®t"troct!on. lt: wo.• f~ that IlK of 

', . 

n,. 103 fam111eB et111 ("'M!del" elect.dd~y to be u a¢Cldant. 
baaed ona edvaneod it as &M .r:eaaen ft¥6 not ha'vifto el.etri.cal 
eonoeetJ.on. f~l" ~4 of tt.e ' ' f-'l.tea er.meiaw1no 
elect&"1d~ u era accidlllnt baaed ~ •x.t.. ~- level \: 
lleWuen 5t.h and 10th M&ndr'N.t aWng that edllcat.loa 'hU ""' \' 
tv• able to dtepal tbe 'a ·;ft of eleeu:icd.·•,r• ......... it: r.,··. 

taay be aee11 'that ~~ of' ithe#e fMlllee taawt -~ • ..,. ol' 
Wled ~~~t. l_.t; :; of · be aile etect•J.•t ~i.altoN -uOfttht 
'to tt... :indieatinq thtlt t:he.t• .,. ..... of ..,.. \IMM_. 
of •lecviei-y wu qu1t:e Qi.")Q<'l• Al~ oaly 16 t•i11• ha9e 
lftdieeW t ·~t ttwy do not h'~ a:teetl'leal ........-ion due to 

roDt N6iJCr1St ~tl~lbil1ty of~· be.lftg the ............ eltlf'Ot 

be ruletl out.. ~~&- 16 ram111• of whieh s wn hlwino 
}and holdi.D<ra lttlN uot.iafiCKt \-J1t.hout es..ta'.le.l'ty lNJrd.~ of 

t~•:tr g·\)O(t n\:.ilu.·•otw~••:~ of olect:o!elty ~i-d0ft8 t• deaeet:ie 
~·:Jrt • ·; h• liuht:i~$ &'f>''>l10\l\t.ion of e1.-•telqo we. .,...__ 
~~to 1m~~-. t.heir 1S111'itM;:~ c.:~~U:tiota8 eely •"91Ml1y la 
t,._•ir OW!\ eet~ ·~ to the iftternt~ ~,. of eleetl'i-d~· 

lr•tel'O$t~.ingly pera~~nta o of f_.li• tWt a"t•f!ed vith 
! 1¢tti!'A9 enan .~ Wll't$ of tht •- ocdu' amcmg the tamJ.l.t.M 
·~i't'Vit"~L e'leet..rleal ~ion• and ·~ht.MM •not havin electrical 
c:onneet1on • • 
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G.~ :O:.#'!tJ.mltural Prof1.1e 
.. J!liilillf -·~ • t - ,. 

'.rho anch~ultunl ~file of ·t!M •lllaoe 1o giWtl'l itt 
.Jt:at:ONnt -e • 'l'here ~1re 116 fail1ec COftflt:i 1:\l.ti.rtf.Y t'5fJI): of tt.e 
total hev1n at. 1~ DOC:O land of t.he.tl' OWft• OUt of theae 

•t. leoo~ - foU:'tMn families oJ.• the.l.t' laDS tor eu1t1w
Uoo t.o othf;fra. .&\bJUt 11•~· of t<*al 18ft4 is ol'Wtn by i-.11-. 
OG far,~!1:1o:; trir: eulti~att(ln tr.'l eb:Ni: 45 (let of the total) 

:ithe.r rarJ.liM• Of t.he~Jo sa .F..ar7.114.eG (t9tt of t:twJ total) 

l'LQ''.'$ tt.e.ht m..~ O!rCl'l; laM t':lnldirn:J atK1 oatt:1wt. ~·· 1an4 
~;n t."$ntt in e~J!!Uon to the1e ~. ~l.lea ~1"9 no laata 
~~,uentot! :!!'t' o~ the tot.cl. ~~li!tUOJt of t.be vil.l4194t 
(54 faJ!I~t!!ierJ wt~h 451 f4l:!"'ona)• 

:Jtxteen f&rt~.il!os: oot 0\Cing laftd ..,.. hft'S~ ..,.-.,. 
houH to 11ve VherMB t.wnty fou ,_llea oun1n; luct .-. 
ha\'11'1 :. Ya'teha ~ oalv (Me .het••aiJ) .• ~..,. 
fam.tliM (·!~ ot tt11t total) ._._.laO-~-.. Oftl"'• 
out. of 24 femt11• owns.nq taa& ..s M¥Ja1 11atllha ,.... Olllr, 
Jl tatd11eo po a;;oe;:.t t7ION thaa 20 bt9U of lend tlld..U.-g 
5 f...,lles holdinG _,.. 'than 40 blthM • 

e.4 .DallY .liB al !eiSMW 
Mj01'1ty of ~be f•1liu1 s• of ~ ~1 (10 f-.tlJ.•) 

have feNty atnw~h falttno ----• fi'M U4 '-• ftat•••-
15 -~~t-1-.o femilioa aeeudino w 1eve.l el poa-•ion of 

latw! and oettla w.t.'th ref.naoe w lN '-11y ~· t.rh4lln 
,... BlrA famtl!M llo141AO ftO leel "- -.seg f..S.ly ~ •t 
non. ~'lea 10.- ~ of thEa (U4 DOt ,.. ... ••U. ~~-· 18 
f.-tiae not O'Will~ land had ~Y ......-h ollua thaa s. 
~1Mt: :,4 t!OINlt.oa ~ hfttft9 ltt.M, 14 ..... li .. tUa ** 
t~o~ any ••t1•• n., ,21dl!: ·fl!LUat~Sb!J. 

4.,_ •xpnsa.S.on of dif!f,ieult.i• ._...,....,.., !J1r U. 
t&Mtly hea48 ..,...ltd t.bln ft tas.• of • ._ to'Ml) of ~ 

did rtOt IMl ur 'k.lnd or Mfflculty la a 1'0\ltlne ...,. 

J·let ...... •16 ...,..., ... Wl"iOWI 'Jdftc.ta of 4f.ffif!Vlt.t.• U 

--- 9'1 
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eM:?t'E!~~etl b( number or '"a.ily hee(~$• It •Y be ._n tbat: 
the moot widely felt c:u .. rf!culty was ftlated to t:ba alln cy 
\Allk wya UOUft4 thtt •1lla.ge Ckrin; ntny .... en. Dt!f.t.eulty 

1n eo:>king WCUJ. elso .-pn&Hd dw:'.iog niny NUOil• nlfficul~ 

'" 11~bt-1DO wu moa~ly dUe to t'he f.Nqutmt lntwnf,lt.icma of 
elecu-!cJ.'tY• UnomplOJMQt ana ~ also 1'othWed many 
famS..lioe• ~ ot 'he ~SUOIJB for ~~iftO llv1ft9 
envlrot'DOftt. a:eleted to .waue •v• f.lll4 hygicm.t.c O'.m41~1one of! 
living. Only f19e fa~l1C!1 ~ted ~t: 11gb1:1w~ ..- vue 
eoneued abOut. ftQUla%!' aurmty of elec:UidtY• 

a.o ··•l!t,•dlu &au!. 
n. iwlieea .;J!lCWlnq t.he oa~ldil~Soft l~Wel of the 

vlllet<e ,O·it.tlet1on a..-. Q1vett !n St-Jit.._1,• Oftly 6 £'8lnl11M• 
mty «i e"'m41ders::4 tt;e!t coe1ol 11t. 1ft the '9111_,. oa bact. 
:tns~:'lite of lcrqe rrul\Ur or~ 1ft 118D7 f-.111• t;~..,. 
:u.tt.le &fflatltv ~·ed on aec:own of_.,.,..,.. 1nc1ct.nee 
or tbo·'f-Vcritte we• rw;~e4 aQCtlMt • ,..11• only. 

!~W •employment OM cletd . .N ~- ....... of oecupa
t1on wua qa!t:• -.tct.•• Moat !..Uti• VHUcl at 'l ... t: Oftll 

._ber 'to get ~ ••rvSce in dt.t• to Plf0Yi6a nQUlW ..._ 
o! tnco~~e. A ~ ef' !'udllea t~ ctlew~ tn 
lj•1a.o• Aa then ._. no fnqueft't ail • ....s t:.nffic 1a 
~he fill .... •tt~.• tU.MtadJanoe caa tJe _.vs.--.. w tlMt 

-~· ..._.. ......... an CCJ~Wtnn.a •ide W etde .t.n 
u \.U'lplaftiiiiCl ......_.. Jftt"16tnee of 111- h -' ... ..,. bltlt• 
Only 1·8 .,. pel' hMd pc ,... ... left ... - 111 .... . 
DlffiCJUl._i .. Uf)IN'1~ 'by 1ftdl¥14Mala ....... .._ to PIW8''Y 
..a 11•1nt fH'lV~• nthetl' t!\an ._.., JWObl ... ~ 
t:Mt oook1m; w.tt.h thotr eorrNn'Uort~tl ,_la •••-' PI'Qbl-
. uri no ...s..,. MUOn• 

e.v tetl&!l. vit,b St.t!I!HU 
ln S~•l& •• ~- of foftd.lle ti8V1ft0 

4<Pt•tic ttrlenl'iett.y CliCM'Met.li» ...._bean anel,..a • ..,_. 

cat~1•od ~~ the alae of land holcU.DOI• Ja au eateoor1• 
of lttn.<l hcl.&ngs, 'tM f~11tr-l an wU cU.ftri. ..... ~ 
that tw'~ f>)f;.!.U£ea not blrving lend had 4lo111Mtie elttet.dc 

---· 10$ 
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cor\~on oleo. l4'1en t~ of hOuM la uaed u a CJ:1.terta. 
S.t U fouaa tha'f fam111e:; bav.tnq plkb bcNeae tert4 to hlnte 
.,.ectc-ieitl connoctiona• only 7 famtliaa bavlng klltchahouee 
were hil't.finQ elec:triea! eonnec:t.Sona (10•• of '\hoM ba¥1fl9 
cleCitridl connec:tJ.on). 

IJV o~eetiem tm~t. ec!'uent-0d fatd.l£• ue mon liMly 
t;~ have eleet:r1ca.l eormeot1on. ~ ~ of eattle 
po .:;eutJet! kt)t fat,1lies. aloo hu a "*itiw eorrela:tion vlth 

electr:tcal <H'Km~ction. 

lt; NV to atMtn thet in .all t!he cateaor1• of lard 
holtlinO• t:r'* of t-lOUM, ~tion lwal aftd aiM of eattle 
pc..lpOleUott. the !)Gteentaqe of t-otal ~Meller of fud.liea haYino 
('lec:.U"1eol eormec:tion inereue with tbe h1ohH' lfWel. 1&:t.tatino 

a PQ$1tive correlat:1on 1a level of to •-ion vi~ ~- el-=t:ri• 
cal ~iorh ftlw't fJ.nene!al ena eCOftOid.e cond!U~ eiift-G 
CCJ~UJ!...._.. ~o be the r.,_n f'actor 1n favcur cff us1Df eleete1c1•y 
1n ~ic OP:?l.4cat1on. 

e.e ~~1 ~122 atl £!m!lx -~,uAM1pf 
Patten o fUel ~ion 1n f-.ll.t• of d.lffeterrt 

ch&lrsctertut-ie~ have been anal,..e.t 1n Stat-.t•19• P.-d.l1• 
have been cateQ:lriaed in two veys• ~'kat ·-..a on laDI 
holt!lrga an<J aeac·~na baaed on o~~i':le tJOR•=rtaioa• 

lt mav bit ~ t.ha' f!fl~ 'h4l84 ~on of coll.ect:ecl 
wood 'Wtt.! eh 1• th• ~xt tJ:"Om that.- ova ur.M fol' wll .... .,.... 
viU.agen, inc._. ... J.n. f-.t.llea Mw'i.llf 1_,.. 1_. hol...._.• 
-n. COII!l8l»ftptioa Sa tt-•• f.alt•a .,....,. 18.191 lad ho14t..,. 
(~• oo bl;bU) itt •lmoa~ t'b.tbl• of fthW ,_.,11•• t'hla 
uhove th61: po~· .. aa101l of tne8 ~ 'lO i_..... t:M .:ellanoe 
on t"'tl• fuel• 't.rtm4 !a •J-.tlw la .. ..., fuel• alM• How.._. 
OM ln ..... i~~t pbeftCIRiM 1a ftOtable• ftetli .. M,lng 1 ... 
h614l.-~ • althU ...... 'hi ......... of fM1 ~
pee- ~~Mel .....,.. _, u.a f•lli• hh'iao land t.ol.U ... ..,. ..... 
lo-80 M_., -pt fcNr lcuou!M• t!tt.la .la poso.lble oal7 

whee ~- MtileWlity of tha4t ............. to the f.S.li• 

hft1n; _.llu bR ecae land ho14ift9• l'hla eaa I*MPI t. 
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e.xplaiftH by prof!Ort!.on.at:ely ..... auplu <tung with ~heM 

fMl11•• flftd a!:lecnee of self •t- 1n eoll.etino --'• ~ 
uelal tu•l ~ion .t.n t.be fo.na of 'tii!JOCS aat1 coal .is 
oln1f.llWily h1Qhet ln 'these famlltea.hDlilO h8a n:~ of 
tbeiar own. 

ln the ctJteoor!satitnt beae4 on eett:le papulat:1oa aleo 
~he eoft8Umption or· \¥004 in faatlies having cattle po~lat.SOD 
ot more tha-n s. is alaw.>Jt ~1• of the otben• The84t 
fam111eu an th$ om;; hMrtnc M.('",bel' latta bo141ftgs elao. Jn 
o'th~ f\1$13 ~!GO t.~ .i.o en inenaa1ft9 t:nn4 v.l'tb hiQbtiJ:t 

eai:tle rXtuae,-ll:oion. Th&J:e !s a POS1't1 .. ~latlon t.tw•• 
~~ oiu of eat:·"lo po~l•tllon and the~Mad eon~on of dung 

tl$ ftlol• 

'r!~ el--.anotenat!cu of fsPJ.llu hevino el.ectrle pul'ftp 

eeto ba.ve t:een 1dent!f1ed in •;tet.,.nt-20• HeN again tM 
p~»1t1W cornl~tion betWMn bl~'-;l\u' 1..,.1• of eattlGGC'Y aftll!l 
~•osJ.oo of el-=tde rump 8Gt J.a evident: by al• of lall4, 
·ty;e of howte# le'Yel of e:Jucation aDd .,.'tle ~•Uot'h ,_,.,_ 
eve::. 1n the ~t~ of plouahift9• ~ly culUvau 
-tbeir own leld (~GQ-:cyo 2) and t1 OM Vho ·own •n t.han 
'tbey eaA eulti~~\to tcate~ 1) and 'henOt oi..,. a r:orUon t.o 

ot!hen for 0.11tlvat1on on :'ODih. 'POltMd pap eeu !n 1~ 

~!on. . ~uffiele:Jt. ~· of ~ -.ta 'to J.ftiqe~ ~
whole eultl'V'&ble laftd an available J.a tM v.tllaqe• 

It 111 MGn thotUl\lib ao.euc eltlftricoo.t~y --~oa 
.nld\ bed nlat.S.OMh1p v1t.h paltlca ,_..and eeoneate 6)n41.•J.o.. 
fllmil.to• J.a ol.,at: &11 cat..,..s. .. , ........ el.U.le lr.l'iQIIlUoa 
,_. .... .t.n a fa..trly diftl'lblUd -..r. IIOVttMr all f-'11• 

taevino bio 1an4 holdinoa t.onclld •o ._,. ,.teetde ~ •etll• '~u .. { 
~UMJ_ ,k~ bei>J ~ ~ c~J,c.. elu!t-.<c-.~ :kMf!!, -<-r ~ a...f"'u) 

*' p~ e:le.dM:c.- r~ gJ-.('. ---~ 
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CHAPTER- IX 

RELEVANCE TO PLAmllNG AND SCIENCE POLXCY 

The case study of vUlage, describing its social enviro~, 
economic conditions, $nd the fuel and anergy resources and 
consumption profiles of the village) is meant to understand the 
requirements of t'hevillage u perceived by those living in the 
village tbernsel vee. lt tends to convert many of the assumptions 
made in estimation nnd planning o£ power and energy into known 

facts at \1-illa.ge level• t:hue indicating the important. areas of 
concern in planning for rural develop:nent. fuel use and 

technology. 

9 •1 VILlAGE COMMUNITY, '1."HE BASIC SOURCE 
I t 1""-• .swA II " 

Village usually refers to a. consolidated agricultural community 
and consists of a group of parsons lt'!rger than a single family 
occupying a tnlr.'lber of &.rolling and eulti•ting a number of 
fields spread to the bQundarias of an adjuscent conmun1 ty. 

This community derives most of its needs from its natural environ
ment. An Indian village used to be a complete unit providing 
all resources and serviens including fOOd clothing, tranaolport, 

med1c1n.ea and dwellings 1rR fi~'YI'• Its little needS met from 
outside included only products like salt, matches, au;ar and 

better quality cloth. Interestingly most of the service• provided 

by the habitan'ts to each other are paid up by barter system. 

Whereas now the resources flowino from outside into village 
have increased as a re.ul t of improvements in agricul t.ural techno
logy (needing fertiliaers and electricity) and transport facili
ties, the villages continue to sell surplus crop yields to feed 
city's pOpulation. In faet they are the permanent exporters of 
food and import in its place elothino and other 1n4uatriaJ. 
goode considered useful by them and feasible within their 

economic limitatiorut. · 

study of such dwellings which are closet to nature is important 
in the context. of our search for economical and renewable source 
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of energy which i~thc primary need of a sustainable socie-ty. 
I~ provides an opportunity to ident!ify the typieal requirements 
of the vast population livinr· in rural India and t.he probable 

ways in which these requirements ean be met f~ natural sources 
and natural processes. The importance of such a study lies more 
in viewing the demand and supply of a village community without 
getting coloured by the forces of free market. econany which aims 
at -~tho datr.and of scaree cor.wnodit:Les by increasing their 
priee~ -ut.c.e -v~ . 

Villaqe community, unlike the s•upplJ.ers to free market economy who 

have m~ny •.•.;.rys to inec·ease their profits, have to depend on 
maximising the ;>roduction of too crop they decide to grow in their 

fields e.t mininn:tnl expenses. The government plans to give subsidies 
to eeonomical1y weaker sections in the village to provide monetary 
costs. The villagers also have an option to grow which ever crop 
they may like to grow, but even this option they cannot freely 
exeJ:"clae due to the specific quality of their land, irrigation 
facilities ava11~e to them, fertilisers they can affor8,desirable 
cropping pattern and the market value of the prc<!uce• While 
government helps these people in keeping down their expenses, it 
has also to come to their rescue in getting reasonab!e price 
for their produce to give them atleut marqinal reward for higher 
productiof'. Industrial manu~aet:urer on the other hand can 
manipulate p~ elways lagging behind the demand• Village 

camrunity as such have few alternatives to impZ!'O'Ve their 
economic conditions which can be elassifJed into three broad 
approaches. 

a) MaXimisiny the ~ld from their land of those crops which can 
qive them higher prices. 

b) Utilise their own production for meeting their own requirements 
to the maximum extent possible and 

c) Minimise their own oonsum~tion of the commodities which can get 
them proportionately higher pric:eth 
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When we consider the improvement in standard of living of the 
village eonnm.m.ity. the approach (e) ebove goes contrary to the 

accompanied increase in consumption expected wi~h the better 
standard of living. 

ihen..e 1h a.~ ~ 
ParadoxicallY).thc villdge corr.munity aaA ita~ ~Jt ~~ldN'd ~ 

l~i~CJ ~~~cut~i~ d~m theit own fo~ ~~tion, the first buie 
,_ {V\.. OYt!eJt.. bJ b~ ~ ~g~ 1.9{ * • 

nec$nsity of life~ From tne returns tney get from this surplus 
over their own consumption in grdns• de!ry products and poultry 
productD,can they buy other requirements, ie clothing and other 
amen.itico of lifo, made poosible by scienee and technology' 

The other t:ay (b) available to them to improve their 11v1nq Standards 

ia more attractive. First they should utilise their own production 
to the maximum extent. not only to meet their requirS'Ilents of 

food but whatever other requirements they have, like input to 

agriculture and prodUction of articales within their aeans. 1t ie 
to aaphasise t~ is awroech. that the MxiiRWft exploitation of their 

own enervv resources to meet their energy requtr:ements most of 
which are in the form of agrieul t.ural inpUts. oan oo a long way 
in improving the eoonanic condition and aunc!ari of living of 
village community. 

9 •2 VILLAGE ICOifOMY • 

Af!UlURing that their consumption will not be curtailed below the 

l~Wel of requirement in harmony with the proper standard of 

living, village COIDmUnity will also be required to maximiee the 
yield from their lana which in turn will increase the infA).ts 
(consumption) ntqUired. Energy eons't.a'nption and rom pawer inJ;ftlt:S 
are thus expected to rise. To what extent acien~ and technology 

can help exploittnq the na~ural resources so that:Adiffere~ee 
of their production and conaumpt!on can be utilised t:o1:ards 
improving their standard of l~v&ng to the maximum extent? 
This i:ithe most relevant question the seience policy makers 

should answer while planning for rural develoPft8nt• 
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The schematic • Resources flow in village economy • represents the 
interrelationship between resources and the eoonomie activity 
of the villaqe which determines the standard of living of village. 
lt explains the structural relationships within which the improv~ 
menta in sten&ard of living are to be •chieved by the village 
community in the existing set up. 

Agricultural activity the predominant source of income# is 
N ttlt..Ut-A-t 

carried out with two types of resourc.es. National resources of 
energy • animal power, ma~r and land are natural resources 

-\he. pv.tstd.e 
which can be generated within~village withou~~comrnercial activity. 
~ 6utside industrial products in agr.tcul tural apPliances and 
fertilisers and improved seedS need commercial activity and 

'Y€.Sowt.e.e-
money .pawe~r to use them in increasinq measure to increase the out 
put of their landD. A set up for industrial production also 
requires c-pital investment and money ~vesou:y-c::e 

Agricultural a-nd little ind1.1Strial prodUction is first utilised 

in the villae to meet the needs of village population and 

surplus is sold in eorn··~ercial r.rrket:s outside village. The money 

received in return is further utilised to repeat the cycle of 
agricultural and indt1atri 1 production and to purchase other 
industrial gOOds to ir:\prove their standard of 11vinq. '!'he real 
1 'provew.ent in st~ndard of livino can come only when either (a) 
tnOro goods oth0r than food are produced within the villnge •• 

(b) More surplus rflOncy is qen~rated by sale proceeds to purchase 
goods from outside. 

'l'he r.eal contribu~ion of science and technology in improving 
the condition of living in villages can thus be made lt.R by its 

cotribution in village activities to increase their ~~ 
production. not only of agrieuttural goods but other goods of 
utility as ~-·ell. The share of energy contribution. from the 

village itself should be maximised to achieve better results. in 
this effort for increasing production. 

Maxil.1a.ua use of .t nternal resources to produce eap1 tal goods. 
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minimum dependence on outside resources for which payment has 

to be made in the form of money. purchasing goods through · 
minimum commercial transactions and substitution of exte~al 

energy resources by renewable forms available in the village 
(including animal and man) can best serve the villag$ communicty. 

While planning for develop:ncnt the task before the planners is 
to invest the government funds in sueh a menner that its benefits 
reach everyone and more so to the paorest. Presently the emphasis 
in our ~anning is on providing ~electrical power to the villages 
for irrigation~chemical fertilisers for fertility of land and 
Diesel (Tractor) pewer for cultivation. By their very nature they 
percolate to a small fraction of the village community. which 
further aggrevates dispartiei ~nd <1eprivation of the poor 
section .a Whethe-r diverting ~ion of massive investments 

s~ 
n~1 boJng made in the projects of power seet:ion, fertilisers and 

petroleum products; \till be more effeetive in improving the 
standard of livi.ng in rural lrdia with more equitable distribution 
of "{_alth1 

9 .3 Cltl'l'ERIAL IN RURAL INVESTME't-lTS 

Preliminary estimates considering the cost of large sized gobar 
~~'\., The. 

gas plant}..on.-\pro-rata basis of 1974-75 cost of small sized plants 
(by JJ pa.tel of K&VIC) • indicate that the cost of a 140 ~ 
(5000 cuft¥ay plant will cost about Rs. l.,ooo,ooo for installation• 
Five such plants will be required to utilise all the dung of 
the village for eonversion into gobar gas yeilding about 2.48,000 
CUM of gas and 4~0poo Kg nitrogen equivalent of compost per year 
(14). 

capdtal investment needed for meeting each kW of electricity 
o.± 1he ~Wn.e!t. e,.yu! 

~aH:}. on estimates of mid seventies is of the order of Rs • 9000/kW • 
(svs Raghavan EX-chairman BHEL).. For meetinq l.SO,lOO rnh electri
city requirements of the village per year an tn.tallation of the 
order of :;s kw costing about Rs. 3,20,000 will be required. 

Investments in gobar gas plants with decentralised electricity 
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generation and 4J:atribut1on system of the same order will cost 
(RS. 3,so,ooo for gober gas plant + as.l,4o,ooo for electricity 

generation and supply) about RS• 4,90,000 for meeting above requi~ 

ments • e&J.II~i\a~ &at of the add.it ional investment of as. 11 '70., oco 
by thn government 111111 be of the order of as. 17.,000 per amrum. This 

has to be weighed against the cost of coal saved and fertiliser 
replacement value of the manure. 

The Gbo"Ve analysis is only an indicator of the alternatives 

available to the govcrnm$tlt. With more R&D it may be poss~ble to 
arrive at such ihvestment decisions 'tthieb may not look attractiVe 

in a short run but which may pldl¥e ._ bring more returns and 

prosperity alongwith equitable distribution of wealth. If t:he 

faets revealed. by the study are utilised to systematically 
search for the alternatives to divert some funds in eaCh five 
year plan ib some suitable capital intensive sehemee in the 

rural sector# and government takes the respOnsibility for these 
sehenes on its own shoulders. higher standard of living in 

rural India is likely to become a reality. It may take some 
time but if we focus our attention on .RMD in such areas of 
rural technology which are unique to our resources, it is not 

tifficult to achieve. It requires constant effort by the government 

to ereatesudh institutional forms which may encourage the us~ 
of such technology which aims at maxi~sinQ the uae of local 
resources, manpower and skills available to a village community • 

.... . . . 
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atAP'l'ER - X 

Ll.MlT.Nl'IOtG OF THE STUDY AND SUGGESTIONS 

This study has been carried O'rit in a single village and. the 

inform·:t:ion c:olleeted is mostly based on the estimates of indiv14ual.! 
or groups of villagers. The main e-ops prOduced, agrieultural 

\<!Bate, number of various types of trees, g.rm .. th rete of these 

trees. quantity of dunq produced, fertilisers used, and fuels 
burrlt by fa'1lilies are all based more or less on estimates and 
cant·ot be considered accurate qwantities. Accurate quantiti~s 
can be worked out .only on the basis of constant obPrvation and. 

habit of accountinq E.lm0n9 the village population. However, most 
of these quanti ties ore expected to be near accurat:e on an agg;-ee

gat.e basi:.:. This is more lii-..ely for such quantities whieh are 

related with commercial dealings, such •• agricultural production 
and agricultural waste~. 

10.1 roAL REPI/'~El;!ENT .. AND EFFICIE}:TCY Of tn'II.l;gAfl'IOM 

The concepts of coal equi'Wtlent/coal replacement values of fuels 
~ed are also based on certain ass~ions on the use to which 
the fuels can be put, the efficiency of heat utilisation, and 

the heat value of these fuels. Although these concepts are helpful 
in comparing the ":otal energy .r:eaources, irrespective of the 

forms in which they are availa~e, t~alue• represented b¥ 
them are liable for significant al.terationa depending on the 
mllnner of utilisation of these mergy fo.t:'IM. 

The following table gives the heating value and efficiency of 

certain fuels for dOmestic application 1 
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'lADLE • 1 6 

HEA'l'lNG VALUE AUD EFFICIENCY OF USE J'OR CERTAIN POELS 

±l(• ., .• ,.., .. , • Ill • ....... ••-·•• • _.,.,.... ra; a ••-• •• *'"•••-" • ••••••• 1 & a a.,. 1 • & •• 

Fuel *Meating value **Efficiency of utilisation 
for domestic ,urposeS% 

••••••-- •• 4 4il4i ••• ,.. .. .....,i._.._ ....... ...,....,. • •••• ••••••,... •• Jt4_ .... •••• ••• •• *a • a••-- • •• •• 
1 2 3 • .................. t ........... -·- .................... ............. , , ........ ,. It • • 111\1 • •••• ... •t 

1. Kerosine oil 6500 kcal/litre so.e 
2. Firetrood 33CO keal/kg 13.'7 

3t Charcok"al 3950 keal/kg 16.3 

4. Liquid petroleum gas.l2000 keal/kg 5'7.4 

s. Biogae 5680 kea~3 52 
(650 M'U cuft)., 

6• Eleetricity 960 kea.l,/kWh 60.1 

'· eeaung 1800 keal/kg** 11.2 

._.•••••• •••• • itia •• ••• 4JI! •• ••• rr; • .•• .1 _ • "=•••• tul .,, ... • wu •••••••• •••• ••• • u r •-

* From NH Qureshi (MiniStry of FUel., );)OWer and Natural .Resources) 
• Development of Bioa-gas in Pakistan • presented at: workshop on 
Biogns technology and utilisation (29th July~nd Aug 75 at 
New Delhi. 

**Figures from different sources. 

The estimates of fuel requiremens will \U1dergo an appreciable 
chm ge if the heati.nq value o'f the efficiency of utilisation 
of these fuels undergo any change • Not much R&D has gone in to 
improve the efficiency of utilisation of domestic fuels. 
because much of 1 t is still in the non-conrnercial form and ~ ih.ese 

~ are not conscious of energy economics to the required extent • 

10•2 DISSEMINATION OP SCIENTIFIC KNOWLEDGE SMOKeLESS CHULHA 

10.2.1 Mahendni RG (1978) has mentioned the develo~nt of ~keless 
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"" dornastie coal-fired ehu.lha (Raju ts chulha) by CMPDl;:: 11u.s chulha. 
tho cOal 1~ first devolatilised in a carboniaation chamber and 
the products of devolatilised coal (ooke) from previous firing 1s 

used in the fUel bed. car:bonisation chamber siee can be designed 

to produce sufficietit coke for next. burning. 

This ehulha utilise$ hea~ value of the otherwise wasted escaping 
gases and increases the efficiency of utilisation of eoaJ.. The 
addi. tionel cost of t:he smokeless chulha mrer the conventional 
domestic chulha for burning coal is negligible. The attempts to 

popularise t:hiQ chulha since 1976 have not been pursued and the 
de-velopment is merely seen as a com~~reial problem for maruting 
the new type of ehulha. The problem is that llillege <x:>mnunity 

and eoal users rnay not be interested in purchasing a eommercial 

smokeless chulha, but given to understand the little modification 

in their conventional ehulha they can easily practice it. 

The above example highlighta the gap Which exists in the scientific 
ltnow!Jedge and its dissemination among thousands of its possible 
users, preventing the benefits of knowledge from reaching the 

society. ThG government has to decide whether it should remain 

a party to ths cornrercial utilisation of such S&T developments 
which ean give rich dividends to society if practiced by 

individuals using local resources and skills? Identification 
~ s~ ~ ~ f~UFc. /<.1-'t~~ ~ ..tt,.,_,W. &...-life~~ 

thr.ough sui tnbld orga.n16atioral. forms remains one of the most 
~nt'r~i 1ttn(b:i;ar£o~he _.; ~~~~t:o A~-

10.2.2 PRESSURE COOKER 

'l'he pressure CPOker used on oas chulha •a has been found to very use• 
ful in saving fuel costs. In the village only one .~:amily was 
found to be having a pressure cooker and using it. MoSt of those 
families who use dung cakes as fuel may not find it ueeful because 
of their slow rate of burning. But the point~consideration 
is the abeence of the scientific approach amonq villagers. 
to econOIOise on thek fuel used. Government 1A1 ile concerned 
with the . economy in energy consumption has left most of the 
energy technolo;ies for commercial developements)and has not made 
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determined effort to popularie~ little science for exploita~· 
tion by the villa9ers. 

10.2.3 SOLAR ENERGY POR DOMESTIC USE 

Another potential area which can be made eormereially viable for 
rural population is the ~citation of solar energy for cooling 
and keeping house \<tarm during .sight in winter. The present 
approach of eXpecting the solar gadgets becoming cxmmercially 
viable in technoeconomie comparison to other sources of enerw 
may tC:>ke long or such an event may never occur. The only way 

of giving a decisive di.t:ection to our energy poliey lies ln 
developing the tools and techniques Which are relevant to the 
mode of life and ceonomy in the villages and itegrate them 

in their \<lOrk. 

10.2.4 lNVOLVEMEN'l' OP SClltt!CE Al-tt> TEOffiiOLOGY 

Science and tec:hnoloov has played raM• limited role in the 
improvement of life in SR village community. MUch against the 
general impression. the approach of an ordinary farmer in carry
ing out his work is ac:ient:ific, of course wi'thin the limitations 
of hie seientifie 'knOwledge. The form in which the scientific 
'knowledge reaches the villager, h«s wch to do with the utili
zation of thie knowledge by him· lf the knowledge 1a 
related to some commercially marketed products whieh can 
increase the returns on their investments, 'the content. 
of knowledge is narrow and it has l~ted a~ications. 

It is necessary to disseminate knowledge to farmers, 
not necessarU y in a written form because large number 
of them are illetrate~ such that they can interpret. it ~ 

their own environment for selecting its application. 
'!'he knowledge ot 'what is feasible' with certain applies• 
tions should be ;:-j~~lil)..Witl" *Why ~ 
Jduldaa it a so•. Thi:s need not be put in the lan9Uaqe 
of a scientist or a ·~ehOlar but in simpler waye, purely to 
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equip the villager to make his CMll judgement to se:bet alternatives 
relavant to his own environmeM. 

The main characteristics of various crops# various soils. 
cocp0nents of fertilisers and their relation to crops end 

effeet of weather on crops are important• Techniques and 

nkills to ha~le the operation and maintenance of the~ 
own implements and production of some of these ·implements 
using local resources can help the village community to 

inteqrate the scientific knowledge with their economy. 

l0e3 RELEVANT AREAS OF R&D 

.R&D effort relevant to village eommo.nity has to be guided• 
not only by the eoneern for satisfying an increasing energy 
demand• but also for providing adequa<te energy forms to 
meet the requJ.rements of the society from its OWl resources 
potential. In order to provide a sustained and stable 
social structure in most of these cases R&D efforts should 
aim at maintaining renewable supplies of energy. 

10.3.1 ORGANIC MA'l"l'ER FROM PHO'l'OS"Ym'HESIS 

Lan.d and water plants • grasses and algae represent a rich 
source of raw material, with good poss~ities in villages. 
conversion of these materials into synthetic fuels or 
fertilisers through bXiogical and chemical processes 
can solve the outstanding shortage of petroletlll and liquid 
fuels. In a country where sunland water are available in large 

measure it should not be difficult to attain higher plant
solar conversion rate of the order of ~ against an 
average of ·1% at present, by selecting proper planta. 
Absorption of solar radiations is higher for planta like 

sugar eane-. eorn, wate:r: plants and algae• HeW methodS in 
plant genetics and economy in water supply harVesting 

and transportation are called for in this area. 

l0e3e2 CONVZRSI.ON PROCESSES 

conversion of photosynthetic production and of organic 
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waste ir•t.o fuel appea · • prcm1einJ t.o<!ay • Technol~ for 
extt:tu:t.ing oil# methane# other fuels and manure ie pro;re.t5eing. 

•mstruet.ive d1at1llat1on •# ~r• orgetlic materials en 
shredded and hsated 1r. a closed vessel, 1n an oxygen 
free atm08phere. at temp(.rature rl!ng1ng from scc0 t.o 900°C., 

is devele~ping into a prom1s1D) teChnique for producinq 

oil. and cha.r • 

•tty&=og~atJ.on' (cher..lcal %'edUct. ion), requires OrgAnic 

materiels to be hrated 8t high tempe~atures(JOO to 3Sc°C) 
&t1d high p.-esaurea in the presence of water, carbOn monoxide 

and a eet.elyat. ft!#!Vf paraffinic oil ha~.; been prOduced 1n 
a laboratocy •eale plant at a rete of 200 11t/ton of 
dJ:Y waste. 

Anaerobic fermentation, a relatively simple procesa, in 

which crg:az.J.c material$ e.raplaeed in • = envireoment 
tn en o~en fne feJ:mentat.1cn tank equippec.'! w1th a 

aUrrtno mechan1ea is bct1nrJ widely uaed fer producing 

methane and OJ:Qanlc manur• 1n gober and sew•~• o•• plant.a. 
SoM probleJNS like economy. •tepoaal.Land ••11 of alud;e 
produced bave been peraiatinq. Po~aibility of using et.aper 

pl•stle Jnateriala in tbeir cCIIat:ruet.ion, clUbbing public 

latrines in villecgea to bio--;aa plenta and eenstruct.tng 
above ground plente to fftcilttate Nnual !"Cling of go~r 
and .grav.l~y diapoEfal. may be worth atuc!yinQin the lnd1an 
context. Perfect.ion of the procesaea for prcc1uct1on of .t.h..t!nol 

fr:om llllolaaa.. ia another potential area of R6D to rer lace 
dieMl and petrol. CM.ditione una. r w .icb fermentation 
proc.-.a•.. cen yield r.aximu• pre4uct.1al ofluel and creation 

of thOM Qoni:Utiana ahoul<1 be at\ ·<tled. 

itJIJ!.!X FROM arH(8 ,SOORCtp1 

V.tllll~eli can tep larg• quantities of soalr and "'ind power 

14 a£mple end eeonontical tec.:hnolO<Jiea tor practice in 

v1ll•9•• ar•~~veloped. 
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Resources of \>100d and m:1nernls which can be locally tapped 

tn vtll'll;;es should be tarped to develope tech.nolo,.y which 

cat1 bo developed .illtc cott.a.ge J.ndustey ~o harness above 
eourcetS for vill.m9e c:cx:'munity. 

lo.• z;ar:d§JI.·t· 92 ~o &t!Au:~s 
'lhere an aQme J.aponant:. problems, organisational, proeedw:al 

en<l regulat.oa:y, whlcb come in t.he way of any political tmd 
administrati\' will to cr;eniae sudh a treaafor.met1on. 
The Gtliacing J.nfreetruc:t.ure of me.nufectur1no cer ac.t.t.t.es. the 

cw.-rent. empba.sis on use of elect.ridty which ls c;:cns.S.t'.ezeo 

t.o be the ptJ,me-movcr of 1ncust:.r1a.l. econcmy, the convtn1ence 
w.,_tb exis~ foms of liquid feels and the economtca of 

. acale all are ~~~ factors resisting tho ctumge. The 
hidden cost o£ dJ.c.tribut.ing the cen~ralJ.aed production and 

e»nmerc:ial costa add4td to this \t1sU1but.lon ce the fect.ora 
affecting equitable <U.at..c-1bution of the fiNite of out 
economic g~owt.h •. Any political system eomnitted to ~tl' 
more equitable society will b«Ve to ~cognioe the n•ed to 
w.tc!lely <1istribute the centJes of technolcoy urne and prod\..ct-

iel1 to en•ue equJ.t.able distribution of wealth. 'rbls, however,. 
doee not -..n t.h~t. • confltct. ia eought to be created bet-
ween cenua.lisation and d&ce.ntr:ali•ation. Centraliaed. 
Ynauament, pol1ey formulation and large ece.le pr·ocsuction 

.ta equally 11\portant. ,._ differenea lies in nuakino 
deoentr:alisetion a ~U(_ of centraliaed e~nteQY in which vi· .la;ea, 
fer flung gaogra1 Meally, are er.eouraved to U!>8 their wen~ 
r:esourcea ao.tantJfically. 'l'bey should not be allowed. to be 

c.cuahad under &uble •conomic d18ac!Vantege bein·, futhest 
fi"Cift t.he centns of econcmic activity b&th for aellinQ ant 

l:luytng. 

N1th1n the villar.~e it.lel:f• any 5oll.ltico to t;he problem 

&ug9eat.ed 6n a ~Ucrolevel 1n this study is not capable of 

.Gol vin~ it at trut micro-level W•lesa gove.t:mt4nt finds a way 

to mak• th-- benaf1t.• .reach th0t1e 'Who do not own cattle or 
lenu. i.'Veu 1n t,he •xiating aituat1oo thoH wno t5o not own 
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lane or cattle are us!n~ non-commercial forms Qf energy 
1 .e. woo~ an.; dur:g by eolleet1n.J it frortl the fer flung 

aP•• of the viJ.lagth &om>!! system .it1 which the pOOl" section 
of populAtion can get the benefit of new foxms of ene~ 
b)' invee~iug tnetr labour at a peemlwn may solve this 
problem. 

• •••• 
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·:.~-1~~~ ~e·t f"on:~t:r'tr,Uon in the vllleoe tn domeotle 
sector •,:eas not ~<!h. o'nly ~lmt..J't 1 s kQ eoe1 n!)l , • .,_.. 'VCllue 
!'Gil heed flU" montb or tnt ~~(h o:- ~ eupi~a.Jn.U.,Thia tneludoa 
,:~~ G t:Wh per capita ~.loa of eleetn.etey. 

~ OfftO\Ints of ol~1eal fW)WO&' war.s ~ to.._ 
unld 41'or: s.n:tqatif!lft• About es l:Mh PH ce~u ~:iea 
uea foc.md tn electric P'WfJ ..u. Anotbel" 4 kWh pw ea~ta 
vas ueet 1n .-11 ~r:. 1•••• flour mille etc. 

Ot.hc!r 24l,t"Qe CCMutnet' of ~ vwa the ftaetoftl uaf.t 
for c.ul t:ivauon. J~ 230CO l!tua ot n1G801. equ.tvalGift 
~o erout 14 l.ttre!:~ per ca..:,!ltc &esal ~son ozo 91 kg 

~- Wll8 beinc ~1 a: dn by' a ~11 ~ of ~,. <NMn• 

~eel fcrttliMr:; \l!lde· use wen anotbft •Jo• 
~l torm under us. in the village. .~ 51000 lrtJ• o!; 
v~Aowa typoo o.f !erti:U . .t"~Cr.o equ1voleut to 2•511 000 kf'J• a• 
&.cCO\a\'to:l fer a't~;t 19C 1~\~ Cit ~ c--,pti:a 8D819f ~-ion ill 

fert11iaatr5.• 

1\'t.ie tct:ol ~latir::n o~ v~llaga WU· 1640 diatr1b1tAKI 
~ 1"1C f~~,lio;;_. ~ota! 1.0~:1 in t'he lf'illAQe we ~58 Hltctana 
(6420 N.Qttu) of "t"!'"t~.r-h tll"'t1t:t tt62 r~• (5310 tttQhU) .._. 
uftdel' aetiva ntlt!'t•otion nm ~e '!eetana (US BltJhU) _.. 
undu' MEn£ eult1'fat1on. "'!hen wer:e 54 tall£1.t.- td.tbout -.v 
lontl held1f190 and 1.03 fe11iu witMM ..._.... el..v&e 
~ions• !llxty t:r.10 f..Ulleo WN la PD••••Ioft Of._ ..... 
hDUM onlY• fte gGMrtll ~~ &It-. •f.ll_,. 
.. hiGh~ tO~ fact----., ......... , ........ 
a...a.ao food .- ltltf JMMla ..a ,.. DM ,.., •• ,. elftW· 
ft••• .._ wwe wttolty -~ • .....,._ ,_ Utl*l .. _. 
--~ •1ftv e.....-.u.y .latot:NPtbA, elel ..... l:itltU.O ._. ~ 
llVbt wt..._t 9fUdtll• Wi~ the Pft•M\ 1 .. 1. of ~-
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111 otpable •~ ~pl«e·inc.t 'tot'h &eHl ..a .VOl 1a the 1089 
rub• tAtol r,_l. ctftl91ua• w;tnq b1o-ga• with ~ eaa 
ht ~ntl!1dieN4 to~ .:~lO~t'!:nt. to d'pl-.e. ..,.t: of eleft&t1e1ty 
to~:ltementa ~ -·'lrdc~l &rives. Doc:Gn't.ft1ieo4 oenedt:J.oft 
of el.ectn.eS:ty IJI aloo ~¢U&ihle WJ11'19 ou aa4 ~ .. if 
eoft.;;1tlR• oo..Ual. H't!>-.ve£1'• wt'th the etd.atiftt .teetrl.eJ.i:y 
41•-vt.bttion sy#~<Vn ali'ctaay a'\11ailable., tho ..,am.gea of 
&toentnlio(~ e1~1city pro..~ton ere .U.y llllla'9iM1• 

Anlmll powoc H not Mly a.ploi~ n pn•eat• 
;~ penlon .of dieal fmr;o.ft ean bt ntclutJed tit' fUlly ut11tatao 
tbe W.mel ~ .. r. ~s w.ll! aloe neecJ a4Cia4 ~.~Mpc:JWOr, Whim 
is avaUablc lc plenty• '!'here to :;;eopo for 1ncnuino 'WOOd 
~len 1ft the 1o1illtt~th, 0!'1!&!1 aolu ~~1ft 
\1M Yillar:e 1tM1f tor wete.r b~ct1ft9 and coo»dno can illao 
nplace aQ'he 'uootV~ .et. ~· !nt.z:o(fuetion of us• of 
wJ.M t*~t b'l loct~lil' ~cac! w!Dd mills will 1:le equally 
U.'M.tful. 

.-~.1.~-A~ct:i t.o i:~rponrwt t:he atan<lllrd of 11vJ.ft9 
~n ~illago can be ea:-ra~! by vAll- th-elwa. &onllt.nft.loll 

o! cou·1~• bR'e:: ~-. and d:l"inlt:lag......,. teeillU• ... 
i'lal. a "'1Uf.~,ntu 1ft t'hi .a Qt'Oe • P.Ne..U.J'• -' t;1 -.. 

r.~ S.l.lea Got-: of ~- Wtal _,. ~ ~· Jf _,ficdnt 
•tteftt.lOf'& f.8 Q.!V(;)rt +.o \'>L~wtltftt t»l!.-1011 ., Wtel" ...W.•• tJie 
Mad .,..._ oaa aerw the ~.._. n-•••• ol • vlll..,. 
ant.•~· '""'"'tao .uct.-, m-... _._ INPPIY~ 
if .... t ................ u ... trill ealy .. a&l'9iaal17 .... .. 
at -.eh ...... -- ... .,.... • .......... u4 .... .. ....... ., -.. ........ '-... .,- ...... ~-
---C'lal fiN' •111- 11r ._ 11 ,.,, 1 •• C'4ll Hlw 't'hlt ftJIId altd 

llcNJe ~- ., ·- ¥111- .ad. ... -- ...,..,.. to 
~ftY eft .. ...,. .... 5c.'>Wle ei ~ Y9~\J1.-e.,l~.S mtU,tnotbe 
ctv't.edi~ ~ to ~ ~ ~u.ry~ ~ 1 ihe ~ J bur~ 

cU ~-ed; ihe. ThW ~ 'Ye4UA.n-e..WLenfs t\v pnnH'_.jA ~~~. 1he d_e~ 
-5o.u~ Vr-v 1he ~ . . -~--,7 
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'i-N.le ccma1dot1no ~ dMra1or-et ptar.a efl4 
atleeauno ro~~CUrCM t~ rural &INlO)II:ant •c:blltle•• the ~ 
Mnt attould coMt&!r tbe ut:ilolty of tt. !\mae .t.n ~ftl 
tiM vay of liv:!ag of village pop.datioa u they ~·1~ 

~ tt. ~~ .t.nvutaent• mnsitJa.ratt for 1m•••'* 1ft 
.ro.nl elee'tl"lfi.eaucm, «t!U1• lt4ucatioft. t.tly planntno and 
now 'the fllten4 wat.G~- t,;:Upply u~r ~ation ettou ld be 
wi~ aua1nttt tt·\0 toUl beMfita ftllchtng ~he ~ eotamit.J' 
1-.l.f• tt oo~ns tn ~t of tt.t ad'Nilllu that~~ 

t'rwest~s .Mte ~ · 
~ ~).tonefits D•).the rurel ,.,ulet1ors. ftnally. 1~ 
amuld bel tMlnt~d t.~t: ~o1tat10ft of _.,1 ......,. ~ 
&ltd t.htlir c:le~"':trelts;:·.O ~J!'Odt.JCtion shrcN14 not IMt Yl...a u 
Nnr1!r~ ••1' r~ tt-4 ran and bt:'ino1no ~ ~be can ...... 
Thft rotnt tm.r~r.- o:ms1dernti<ln is that a proper .UC of .....,. 
forM to ~ 1.1ed f'o2t ~1 -feJ:"Ont ~ shoul<S ~ oe t.ha 

1o ~ ~~ • Jhe-~ we. t-L&e ihe 'YlA..tt-G o-V£U..~e 
e~ :to..,. •t:unt!y awaJ1Glle).._..,..• u~ f'I'OM 'thalUltUnl 
CJCl• n ni~o tJOint~FJ v.t.th- acJ.eftce •..S ~~Ofi'~ the 
1- ws w1U bl ~ oe tM ~· ~ ef eneiW' 
iet .... 11114 .,_...lOft" eW4 Mit •••••.Uy as. •~ eoauotlt-. ........, ~ad......,.,. ...... .,....,_, ........ .. 
--- ..... -·-· ......... .....,.pt_. .......... ftdV.rol.., 
Ja .........,.. -~ aaw.n an 18eelJ' - M s. ..... ..., in-..1w 
Ud .... ~ laO.te ..U.t:abl• ......... , • ., t~i~Mlth - --.._ ....... ., . 
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'• 111\1 

'··==-

&URIJWltMU. --,, IWltAIA 
' ·~·:· .. 

.. . 

7 .. :t . lfMIA·i• . ..B.fAf 
• aj, .· .«.~v,· .·• ... "' I'&• - ..... ·~... . .-A 

--· -
_.··wad' · .~:itNaz.aua 

. ' . ' Jllld 
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··.' .-~ 

,,.,, ,., ·-·40 

200 50 

200 10 

450 
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I 

~:Bt-tlf DG!dl!R 

(tt. aaae -~~ te MHSS at" .. t."Ql' ttlquinmant.• &Jd qusl.S.t.y o.f 
lifft ef a v11,._ aCrtn"AO!\) ........ 
'• ••nt s1.11o. 

2. M•'ber• et P..S.ly ... 
81. • Relat:ieA• •• • A9e • lth.Jc:&tlen • o~~tea. c. • • ,.,. t • 1ev.1 • 

- I 1 I I -= . 1.. b.J I ' I I .I • • ·-·'-· ' I • • I 
.......... 

Oet!Rj'lllltinlu 1) OWMI'• I) ~wte•s.ton. 

4) ••tn•• 
a. Pfttpea~y/lektntln;•• 

e.) Lanl 31 .., .. ,, ... 
~l He•a I! Y• , .... 
c) 'fl"del" 31 Y• , .•. 
., ·Ql~dat '' .,.. 

18 ... 

• , 01111/ 
1hl!fa1W Jt Y• ..... 

f) .,. .... 41 y .. 
... •• , 42 .... 

4) A!t:c .-t~le 
to 91' .. \JatS..a 

1'1) OC"8d\at.lftl tao 
a.t. .-ctat.wn. 

J) L!llbO\C 

•itbu 

... 

... 

... 

.. . 



QYd ..... 
h) Bieyele .tS Y•• .. ... 

•128't 

4. r:a. you bave ctoMRie •l•srlc • .,..,. ... 

'· y .. z. ao. 

... 

... 

s. u •• • .-.e, ao J'OU want to .apply for eleetd.e ooan.•tent 

a. Y .. 
2 ..... 

&. If ••• above, vbat la t:'he Nfl•n hr not tlpplyift;a 

1. S•t.Ufiad Wi~at it.. 

1. a.uldel' . '' «>nlY• 
'• ft 1a • aord,den' ......... 

•• Aay ether. 

'• Wha~ ele«*neal •pp11uc• do you 1'laft. 

(a) al~d.c 8ulbt ttl) Y• 

(It) lleetdc: ... 

,., ~wt

(ta) .• ,., ·"· 

C12) ... 
('73) Y• 
('74) .. . 

('75) .. . ,,,, .. . 
('71) '!' .. ,,., ... 
(1t) Y• 
(tJO) ... 

(81) Y• 
(II) ... 

cei) Y• cat) ... 
(IS) Y• 
(U) ~~~~ 

..... 
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. t+t 

1. tdMit do pu _. foJ: 1~SI1t 1a m••• 
(a) caau.e C 1) ._ 

(t) ... 
UJ) I(........ ( 3) .,. 

(4) .... 

(I) . ., .. 
CS) ... 

''' ~ .. (I) ... 

t, Al'e you •ttt.t.dled wJ.t:b •• llq'ht.J.ng ·~-* (l) Y• 

(2) -· 
10. ,_, tlltlY '-unt you nquift U'tUSel~ llgbt.lftl 

(•) WDt• t •atbe (l) ......... 
(t) lveldno 

(S) Mnlag 
,.,~ 

11. 1I1M f-.a you u. for ~....,. 

'· o..ii.-...... (01) y .. , .. , .... 
•• ..... (03) ., •• 

(ot) ... 

•• •••••mal -.. COSJ Y• 
COl *• 

•• Clal (87) ., •• 
(08) ... 

s. ·--·u tot) y .. 
(10) .... 

•• al•etrt.e· beat:w (ll) ., •• . 
(12) ... 

'· e.ld.ftl o•• C13) Y• 
(1t) ... 

•• ADfe\law (.15) Y• 
(11) .... 

ll. Qa JOU ... a pft88W1t Ollie~ (1) Yu 
(2) ... 

""· -·· Hn. ... . ..... 



-\3.0-.......... 
U. HW *'Cit td1Jc U at•-.4 bf Ut• f-Uy per 4ay 

t. .. ,.,. 

2. l ... 

a. 11s 'k.t• 

S • Aqr ot.bll". 

J.S. .... auc.tl ........ ~· ~..Uy ---- pel" clay -

"'-· 1• • llallr •ueh V&t4l.- 6) JOU -,b. ift Vlftt• .,.tt • ., • ....... 
1,. ... ...., bo ........ ., ,.. 1Mam fl .... ,. .... , .. ...... •t••·· . 

Cl) OWl' bew tl)' "'- ~teun• 
(J) --- ..... (4) Peur: ...... 
(S) ....... . 

t•• .,_ ...., • .,. ill a ,. •• ,..u nqun 'M e·u• 
(1) ...... (2) Je-10 
(I) M•to (4) ... 10 · 
(I) so-ect 

1t. ""' Mt.lth -s- u .. _. &a walllbiag .aeaeu.. Ull houae 
e1411laint per .tay eft e ....._.. . ....• ,., •.. 

20. ... ·- t.t.. u ... lft .......... eletbe• 
.... •r ••. ··:•' •••-.r• ,_. . ••••• ll.lft& ... 
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··-s:- • 

11. HIW •udl tetal diau.nce U ow:end e.-v 4&f' "' 
_.... t•UY •••••• to aMftll to t~lr «idly won ...... -· 

tl. Wild ..... , ~ the .f..Uy ··-&'II ••. ., Wdldftg t0 ti Y• 
(02) .... 

'b) Bicycle OJ Ye• (eM) ItO,. 

! can COl) Y• (Q6) ... 
.,,.. .. Jr (o1) ,. .. (01) • • MetoC'~ 
acoote Cot) 1'• (10) ... 

f) Any ettae~r (11) Y• 

a. ,.., •udl lui a..a you f-.ilf' ~lftgb lut y_.. • 
l) .,0 __ •• •••••••• •labae 
I) otMn •• . .......•• .., .. 

14. ,_ lll'tiCb e! J'DW lud Wh pl.eu:ll.e by etbet:'lt. 

• •••••• •19b••· 
25. - •• • i _,. ltsDCI plO ... b'l JID\JC' t..Uy ... b'rlptelll - -

1. al•ctlde P\llllpa· ......,-,tl)e. Well• .•••• •lthu · 
I• ..... Jfti.gat ... D V4t11• "f b\1Uec1fa•••••••• 8lgb .. 

'· ADt .... .... •••·•••••• ·1-·• t8. lfiiW II'Od'l wateC" 1• r.qut.ftlll en an .,_..,. .-
.._.. ol 1-.4 pel" ,...., ta ,our vSllap "1'-" •• 
~· ana ~ao• rasa ••••••••••••• ca. "• 

17. ·~wu t.ba tetel agdeul-.-1 pndue .t.a a.n ... .,..r:e .... 1ft the l..a pJ.ougb.S "',.. !MilY'-

•• 

tlha..... ... 
~ 

'hjft' ....... 
UN ...... .... 
A daN 
uoe ..... 

.... .J.a~q. 

It .... u 4114 .. •• 1'\ave nlllefAilt. pnAuce •• Chua fel" ,..., 
-~~. •. J. .. ,. •• ..., ......... 'f8\l ............. y • 
.,. Ylll... .• ' 

••• •• OUlntalia/lll~t 
Jl, ,. ..... . ant ---clal Jt!Uit/Mc!blne/..., •. .,.. 1a ,. .................. . 

~· •/fill a. ,.., •• 
ltiW ..nr ._.,. a 4ay dMt f..U't _..,.. have to w4 •• u 
__.... CthNe wonln; e fl~C) 

~~~~ the 1.- ...... •• • • ...... ..I" ..,.. 111 • .,..,. 
Mrtlftl the llal'netilll ......... we • .. _. ..,. la a ,.._. 



••• 
as. 

••• 
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• ' t 
WMt ..eaftlCIIl/otller eppUene. .. 10• have • aJ4 ,._. 

-·~ . 1 • 
•• s • 
•• 

,.,.. f0\11 setll er u.-s any of ~be fe11owtu; ~i&nee ..,...._. -

•) &1•ctno faa ou VMII 

e) l'dCJcla 

. . -

f.) Alt- e.le~tr 
o;,DQ.tJ.eMI" 

Ol) a .. oDly 
OJ) .. , eMil 

. 04) UHd 
OS) ... D eftlf' 
01) ...... ., 
01) .... 

· 01) SMD eftlr 
00) t~et· ... a 
lO)Ue .. 
11) ••• enly 
12) Mit .... 
11) U.ed 
tf) ••n ordy 
11) Not ... 

16) u...s 
17) ••• only • 
18) Rot .... 

01: you ~tael difficult:Y• 1f any by Y\)ut f..UY ln ~h• .folloWS.ng: 

-~-
1. Li.Ql\tlft; 2a ~td.DiJ• I• JIIOY1111J •••uad• 
c. other ••• •R. s. "9f:J.olfl'_..• •• Aay _,.. ana 
'.Woddn;lplctugblag • 

...., •ucta \d ... ean yttu flnl ••tl'f• ~ tbe ••t.•• 10• ~ 
-.., i.IWDlftDI •twruoal 1.._ •• •·• •• •• Mia*•• 
...... lf ....,. •• in ,. ........ 1 ............ , ......... 
· .......... put llYlftl •••••••••••••••••••••;•.•·•••·•'••••••••••••••••••••• 

. xa ._._.,. •1• MdAuee ... r:1•••• w to• ... ••· 
1• .,. 
t ... 

IIIW..., .-r:CII..t41G• et t.S.e ,.u fi..C l~ diUttNl~ •• ea • ...,. 

······" •. .. _,.. ,,,.,. ,. .. -·al w. 9••··~17 ~·~ .. 
l• _. I• ... a ...... 

lt. Hlw ....,. •• ,.,. lallt ,._. ,.u <~t.W •'- .. a •• ~ 1U health. 
. • •• j' • ..... . 

~. ... ..,., ...... .,te.,.. .... ,,.. f•11y ........... . 

•1• .. JOU want t4 e-.-e ~- )t'lllle-.att.a 1.) T .. 
I) ... 

42. Ia thin an, &aete ... •f t.btlt/art. ao~ ,._. t...Ur. 
1) Y• 
I) .... 





MAP OF £V£LOPM£NT 'LOCK ~NAUR 
SCAL£ :- t INOI = 1 NIL£. 
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.. 4 -.. --- ·--·-------- -- ---- -----· -------·-·- -·- ... 
1 I ' • 5 6 ., • ' ~~ S,4n,st.l,,t t1 · ~r · 

·, 
,I,,.~;,~; ------- ------ -- ---.... -----·- -- ..... .... ----- ---.... """' ... 

t41 11 4 I ' 10 1 0 • I '* ' 1 - "Iii ll!)!!jj, 

t42 tO 1· ' ' ' 0 0 I 1;1. 5 -- ··~··~····· 14, tT 5 5 14 ' 0 20 I 11'&., ., ........ I •• J-ib 

t44 18 ., 5 ., 5 0 ao •. ,2,3,4.5·'·' 1 
t45 9 4 i ., 0 0 15 I ' . 

....... .~ 

146 a t t 6 2 • 20 4 1r2•'• • •• I • II ~c -~· • • II 

t4T 24 9 , 2' 1 • 18 • t ' ' 
., ... .. 

·~-·-· t48 16 5 4 12 4 •• 10 .t .. ., . s 
14t . •• ' I 7 ' 0 • ., J • •• I iii' IIi~ . 

I ,,. 1! ' • 10 2 0 t5 4 t.z.,, 5 ., t ' ,,, • I ' ·2 2 • 0 1 ., . • • ·~·J~l . 

tSI 2J v s 11 2 e 0 6 ••.• ,,.,. 5 ........ ·- I if:: 

t5' !1 5 ' 1·6 ' 0 25 ' 1.,!,,,,~' ., - ~ .... ·-·-~ 
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·a.-xUft!e!J• 
I!!R S9'!£&1fl' 9." • !!!£lY!•aa 

ftt• follMrlB{f table Gf.v• the •"~• •f ••~Ph of p841-S..n et:. ltlllrt&lben • and euw a.u~a.a ,.,,. the p ..... ..-.u.-. 
!Mar ltl' ,!JJM\4BI r.ad1&t&ll• 

110:- .. -- p;p.-er-- far:ift_OI_ -·•t.au.-or 'IDi•i;-&Bi¥1ialsT 
•• y__. ftd'tlll.. pa.4uet.loa tdllS.a i:eaau of Cllt&1 npla._ 

, :!.aS: Ilk; iii~" 611(!) · lleCiil: • • 
. ehJ. atlrlrai;J elt.y. 

-·- -- .. -------·--- ---------•4----- .. --- -·-l• 1910-tl 

, 

I• lt'70.71 

,. ,, .... ,. 
•• lllo-etl 

' 

w£-.aaow o.sotMl ) ,._...,. o.os CPq) ~ 0•1 - - o.s 
Rlt;t»g .. ._ '·" )0.1 , .. , .. ••• ~lc o •• ) 

·~......,. s.oo ' ) 
••• ll.t , .. .....,._tio l.to ) o.J 

•l•C091ft0• s ... ) 1.1 , ... 11.1 .......... a.ao ) o.s 

Cil Kxd\ldlnt •w:pJ.• md gq t•• c.lle ...,..,. aat 
•c:J.udt.ftcJ o.s • totuw• ..,. ... ~, of l .... J.t•· 

(I) Mainly ••bOa. 

.. _.., a_,..a e! tha 8MI'ft' awqy ef taU.a CO..S.t .... lt~S(Il 

1ft •M ... _ cf t.he wea1l • •' ••w nqO.t.-•• e. .. -
trP• ef t.eil&Mn. taltint the •-ar ••_.. pew wd.t of t.etal 
p~•t.e• et i!.-U&ftn &• 1-..1.., so.s • u &a ~·-• e.• 1.1 
at. ef f.U.lben. Ttlu wedla •• t.e a.11 K9• ._,., ef fert,U.Iee&-. 

ACCDI'I.l .. -., •• ~iMt.e b.r •;,11- ••r• &10'* lOGO 1111• •• .- «-. •n_.. , .. u 1 h~ of laal eace la ... yean ol¥H .,._.~ 
•- f•ftlli~y •• 100 ..., •. of futlllaeC' •aee •cb yea.-~ 

· anJMt•• •f __.., mnn~ptJaa lei' pndlaatS.ra of.,.__..,._ ani 
PMIIJl)\atie t.-ll.U .. an ... slaW.• .... •.....- •• LaUD ~lc:a• 
.-. .. , .... ot.•• ~:~~t.r. 

Ift tM V'111ep Mt)Mr .,..,_,,,. ef pbotlph•NUI fe,_UlMI' U 
--.t few wtelcta .,.r.,. ••tiiP't.ft u *• Thenfen • flg\W'e of 
5 ... ~. /lit • • , feft111a.W .,u ...... 

. ... ~-
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fa~~ Cl) d 10.e Kg.er/fto fuUlieel' fro~~ J. 

l··unet "-"lopmeftt Olflt.l:ilt of -te o::co, 8qtp1y an4 a.ans P•t~Jteau 
fe~: fctllS.••~"• l!l t!Welop1no colJfttm•• ••t••• 
'l'b• A\11:1-tel", 1HI .. P•l81• 1.87• · 

------------------------------------1. .,......-no AcW 110 «••••) ·--· 2. !'da..-apt...,._. If ....... 
s. •a.,._...,..,_..lso 
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.. .,.., •t OS 

- 110 

,, . ., . 
• l:tt 

(210+,1) ., . 
• Tr~at.• le p_.ueet , ... .....-• ..- ••th pMI!pMI1.e 

aet.• aa IM .• .-.tat• p....._. P.t.9'iftd ftzo I an CMip\&ed fDMI 
fi.rft ---· . 
....... - .......... 1 •• 
?a1c.UIJ vdtll* .. .....,. fer p~nlou of al.t:atgea,ue aDI pMIJP•le 
feftUlHn <u ... n ...... pliiMIW*ten l.a lalla. 
Kl·•· .r SM~W/ItG.t•J:tS.lt.ee~ • .sa.zzs.x.s.- ••• sas.la,IQ. 

5.40. 1.80 
•• !1:7 •••• 7.5 ••• 
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