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NEW AND RENEWABLE ENERGY PRODECTS 3
FROM POLICY TO ACTION

by

UK Srivastava and AK Subramanian*

I EXISTING ENERGY SCENE

The per 'capita .consumption of energy in India at present is
extramely low (315-kg,caalfper:ypg:).w Therefore, almost all thei
etuﬂigg ge§1;ngHwithtthe%future energy scene in &ndia havajppgjegtggf

substantiel -increase in total energy consumption. in tha;;y9¢:§ {64 10712,

Thers has been a piogreaaivé'décline'in?fhé ghare of non-
comharcial gources of energy in the Eoééi enérgy cénaumpéisﬁ. &N6h¥ﬁ
consumption in 1953-54, But today they sctount for only. 40%,- Moreover,
the accegs to-commercial energy souirces has become difficult and
prohibitively expensive,-. Some of the projections furthar. indicete .
that the ahare of non-commercial energy use will come downjto,aa‘lqym

as 20% by the year 2000 (42).

From the national point of ViEm;>€he three sources of non-—.
- commercial energy, i.e., firewcod, cow dun§,-and vegetable wastes,
have better sivernative uses than they are currently being put to.
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R recent study (6, 7) has estimated that it should be possible to
rep;ace the diesel oil required for wééer pumping and rural industry
by renewable sources‘b§'the ycaf"zooo. It may éiéb be possible to
replace 50% of petroleum products required in the household and _
transport sectﬁra. Some 25% of fuel oil and 20%°of toal normally’
‘used‘foi*lau‘and*medium'Eémperﬁturé heat - can also'ﬁefréélaeéd'by
renewable sburceéﬁ* If the appropriate polﬁc; méaédreéiére taken to
briﬂ§386u£'thé?replacemént*of commercial eherg?”Sodf&es with that of
" ‘Rew and Yentuwable sources, ‘it may bé"bsésibiéjt63mé%%?55566115$”b¢::
tatal energy demand in the yearf?ﬂOOchrqggﬁfnéﬁabnmmbfciﬁlléhdineq<
and renewable sources including hydro-power (6). The new éndv_
renewable sources of energy‘inc;ng pydrcepouer, solar. energy,. bio-

energy, wind energy, ocean energy,_ahd animal energy.

11 “ORIECTIVES OF THIS PAPER _
‘ “In ﬁﬁe—liﬁﬁf of various Pif@ings relating té- flkire enecgy
scene*in-Iﬁdié,iihé:dehelppmén£‘of{nem and rcnewable energy ‘source’s
haﬁ#ﬁbeen éiﬂenrsdbsiantial emphasis ih the §ixth Plaf. ' Sote
évidence from field level experiégpe‘of a- Paw of %hese'teﬁhﬁotagiﬁi
has begpme»évailable through micro studies. The focus of thiﬁ,
paper ig a) to reviecw this evidence to déte;mine ite implications
for a_gtpatggyifpp‘ﬁevelaping new anﬁ‘renewaple energy sources on

it
a lapge scale and b) to suggest some critical elements that will

e <mg—

determine the success of the strataegy for the implementation of euch ;.

projects,



IIT SIXTH PLAN APPROACH

A broad approach of the Sixth Plan to cevelop new and
renewable sources is as follows (15, 16):

as V1 implement on a large scale, programmes like energy
forest:y_and biégas where technology development permits field
“application. . |

be To cafry out fisld testihg and demonstration om a bountryuida
basis of technologies which have the potential to become commercially
viable ;n ﬁhe next five to seven years.

| Ce fo intensaify research and development of other technologies

where the potential is likely to be évailable oQér a longer time |

horizon,.

To understand the Sixth Plan approach to the development of
-hew andvreneuable énergy sources, a brief revicw of technology
"development for field expleitation is presented below (4, 9, 13, 14,

16, 21’ 24’ 27, 33’ 38, 44):

)

In solar energy, substantial efforts have been made in solar
thermal applications; water heating Unibe.arc now at the stage'bf
QOmmercial_produption and utilizatian.. Similarly, sUgniFicantKdeance
has been héde.in the devélOpmen£ of solar drying systems; the
technology for solarbcooke:s and ‘solar distillation planﬁs ia
-available for multiplicatioh} -Some progress has also been madg in

photovoltaic research and development in India; its most importent



application has been in pumping water for micro irrigation and drinking
water supply, and some effort has been made o generate other
applications of phoﬁovoltaic systems for lighting in community
establishments and lighthouscs, radio, TV scts, communicatién equipmen_ts1

and others., But all these devclopments arc at the pilot slent stage.

Sﬁbatantial progress has been achieved in biogas tachnology
for large scale applicétion. About one lakh biogas plaqts of various
siiesrhaQe already besn installed in several states in India,'apd
eﬁforté.a;e underway now to set up community size biogas plants in
different parts of the country. .Progress haé been achieved in developing
an engine thch runs entirely on gingas; but this'tachnologyﬁis still

not at a commercial stage.

Enébgy,planfations are another éqqrce of\biﬁ-energy. Thé idép
of energy plantations include the use of selected three speciesléfoﬁn
on shori rotatiungéystehs which permit a harvest of biomas at least
once in every two years for donUérsion into fuels. Progress has been
made to iqcntify a number of trec species, shrubs, andlother plantS‘i
suitable for energy piantationé. Thé technology for conversion of
.agricﬁlturél residQés.into usablc cnergy Soome is ab ite

developmental stage.

fﬁe technology to harness wind energy is in the developmental
stage at ﬁhe moment., Its major application has been in pumping
water. ‘Some efforts are aiso being maﬁeﬁto develop wind electric
generators, but the technology has not yet reached the commercial

stage.



Animal,energykhas:bgqnvthé traditional source for a'number Q€ .
applicationéjin agricultuge, tpansap;tation, and other sectors. . Some
develoPmental uork_hés been:unQGrtaken ta deeign agriculturzl
equipments for more efficient utilization of animal_éoucr. But ve;y

few such innovations have yet boen peopularized on a large scale.

while.technology for major‘hydro—pomér prajepts Has beeﬁ well
established in India, recently there have bcen some developments of
mini andﬁmicgo»leyel.generating‘sets‘- Same designs have already
become commercially available. But large scale application of -micro
hydel‘sets is yeﬁ to Ee achieved. The technology for harnessing
.geothermal energy is at the experimental stage in India, dnd the

potential for iﬁszekploitation is also very limited.

.. Some -technologies are also available for exploiting ocean thermal

enapgy. But they are at thqlgxperimgnta%'stqge.

This review of auailéble technologies indicates that, among the
new energy‘souréés,>mainly the biogas™ and encrgy forestry and perhaps
some sclar nergy devices éreaat a cbmmercial stagc for .large scale
multlpllcatlon.‘ The technologics for other new and rcnemable
resdurces afe at various stages of research, deuelopmeht, and‘expebimentatioq.
Even though the technology is available for- comnerc;al multlpllcatlon,
it does not necessarlly follou that the dcs;reh large scale multx-

pllcation would in Fact take place. Success in the field is more than

mere deslgn and englneerlng perfectlon. Thérefore,'before examining



the. implementation strategy for achieving large scale multiplication
of,available~téchnologics,.let ug beiefly peview the. findings of
various cvaluation studics on the functioning of these new energy

unitas.

IV FIELD STUDIES

Several micro ‘studiecs have been undertaken in the last feuw
years to.ﬁésess the perfo mance of biogas plants and to assess the
functioning of energy plantations and éocial forestry projectss

Some of these findings are as followss

4. Notional Cash Flows

,.

In the case of blogas plants, 1t has been emphasxzed that the

so called benefits to farmers arc only notlonal, valued in the Fonn of
savings‘measured either in the kerosene equivalent, coal equivalent,
or firewood equivalent {3, 29, 30, 37, 48). The farmer docs not.get
any cagh returnskfrom the biogas plants whilé»heAhas-td>foregq qther
élternétiQes mhich.could have yielded hih cash inflous;l"for‘éxample,
when'thg farmer has to borrow for a biogas plant, he Fofeéoeéutﬁé
oppcgtunity for borfouin§ for other durable éssets. Supptaﬁ he.buyo'
a tractor, he can not‘Only.cultivata‘his-Ficldsybut also'hiro iﬁ odt
and earn more cash 1nfloms.. Thﬁs the farmer's acceptance of the{

new energy saurces has to depend on the acceptance nf beneflts
derived in income earn;ng use ;f family labour whlch would be
otherwise used for collectlon of flremoods and dung and in terﬁs

of cunvanience ta him and hia famlly. It is well known that the



valuation of convanishce is much lower when one is poor then riche. -
This also restricts the acceptance of thc biogas plants on the part

of the smaller farmer.

2 Divergence Between Prdvate Cost and Returns
and Social Cost and Benefits

Several studies of biogas plants haVQ'broqght ﬁutlfhe;fé;§ 
that there is very large divergence between private cost and returns
frdm"thé point of view of thec farmer whe isnsupposed to set up the
plants and social @ost and benefits from the point of view of the
society, The farmer mainly perceives various gains from biogas
plaﬁtsvin tefma of the other fuel sources available, For: example,
1f be has accass to fuelwood through poaching of purchasing cheaply

from those who have prached or to agricultural residues like 'karathi!

~in GUJarat, he values the gains from biogas very minimally. On the

contrary the benefit in thc form of prevgnt;onléf further denudation
of forests is valued much higher by the égcieﬁy:tv An d?fokfjhas'been
made to bridgc the gap bet@éen private cést 2nd returns and social
cost and benefits by providing thc subsidy. Bﬁt it has been found
| ébtﬁ"a flat rate of subsidy bcnefi£é larger sizns pf biogas plants
more than smaller sizcs énd thereforc, it'i;rrégressive (3, 29, 30,
37, 48).
3 scals Economies

7 'maB9 studies have found that larger biocgas pianté are more
.Qiab}élf;néneially and economically than thc'smaller.biPQQS-p;édts

(3, 29, 30, 36, 37, 48). Family size plants are also found to be



viable in absolute termg‘subject to the constraints mehtioned
above that cash flo@s arc a£ best notional. Thesc s£u?ics indicate
that community size plants arc the idcal if othur systcems can be
lined up.

4 Lock of Knouwledge About iogisticg ol
Setting up of Community Size Systems

-~ Although the studies fﬁund that the community size biogas
plents are most economibal, the logistics of setting up the systems
for collection of d#ng, operation and maintenance of the plant,
pricing and distributioﬁ‘of gas, etcc;.are not very well known and
thess are ap best at an experimenﬁél stage (29,330). Despite the
bast care taken in seﬁting up a cdmmunity»size plant in Fateh Singh
 Ka Purwa in Uttar Pradesh, ihe plart began to have problems in
collection of dung and_loqal.ﬁarticipation.

5 'Regionral Variations in Financial
and Edonomgc Viability

It has alsc been found that thére are many regional variationsg,
in Pinantial and economic viability of plants (29). ' For exampla,
the performance of biogas plants is much different in the regions
wvhich experience extremc uintér thﬁn tra rgaions where the winter
is mild. The production bf»tho gas fluctuates uidely bet ween
summer and winter., Similarly there are large loéal variations in the
performancae, use, and maintenonce of plants, and £heéé factors -
require the examination of financial and ecoﬁpmiciﬁiabiiiéy for:

.each area before going ahecad with the technological intérvention.



6 Lack‘ofisiandardiiéd Fabrication ‘and -
REDair and Maintenance facilities

Fabrication of biogas plants varies from place to place.

. There is very little standardizatioﬁ in-the domponents, portimularly
gas holders and other parts, and this create; serious problems‘in
getting .the replacemant of parts off the shelf (8, 2§, 30, 37; 44,
‘45, 48)., Similarly it has been found that the repair andmaintenance
facilities tq revive the system after a breakdown arc not seedily
QVaiiablé or are available in places far eway from the plant (30).
Thus on top of an already perceived low level of advantages from
these plants,- there is the additional factor of low level of supportive
seruicgs. Private after-sales service has bcen found to develop only
when there is a conpentration of plants in an area. Therefore, hany

plants have not bean revived and uscd after a breakdoun.

7. iimited Credit Facilitics

“KEiVégighé perceived disadvantages, thé tarmer's decision to go
in Forvé rencwable energy technology will be determined also by the
availability of institutionalmfinance at cheaper rétes. Bank finance
for new and rencwable energy projects-is'available‘maiﬁly for biogas
plonts because the Rescrve Sonk of Indiez hzs lssucd deteiley guidelines

to baﬁks for such lending (29, 30). ‘But such éfforts:have not been

made'?or éhefgy plantationsrand solar devices.

8 4Lack of Pegples' Participation
_While it has been cstablishcd that plantation crops on

marginal land, whith arc characterized by low availability of
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plant nutrients, extreme PH values, noer status of organic matter,
coarse strucﬁure, andvpoor suitabiiity for intensivé cultiyation,

are more remenerative tten food creps (20), it ha§ be¢n_0n§éfJed that
two mdjor problecms besct the.lgrge scale shift of marginal lands

to ene;gy plantations: a) very little attention has becen given to
generate alternative mcans of subsistence to farmers during the period
of gestation in raising plantation crops and b) very little -
parﬁic&patiqn from farmers has been achieved in such projects (47),
most likely because of the first reason. Morcover, the neu'techno}ogf‘
in the form of energy plantations or biogas, brings with it a whole
hoat‘of imponderables which a subsistence farmer may find difficult

to cope with. fnerefore,.large-scale multiplication of such projects
is constrained.

9 Weak Promotion and After-Salcs
Service Organization

The promotion of cnergy plnntaéions as weil as biogas plants
has been undertaken with the hclp of governmcnt machinery at block
and village levels. This set up is alrcady invelved in nUMCTOU S
other activities.(a, 9, 29, 30, 44). Biogas plants have also been
promoted by the fympctionaorics ;F»Nh:di~jn: Jilicge Ir uctrics
Commissxon/stata Eoard. In SOmc states the promotion of biogas has
been undertaken by the Department UF Agrlculturu through the revenuc

emphasis of
machinery., But in most cases the/bromotxon organization has been

on meeting the targets of ncw plants and additional area\povercd_under

the energy or social forestry schemes and not so much on seryiping
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the ongoing units. 'Thusg’lbcal level orgonizations of farmers in

planning and implememtation of energy projects are lacking.

V IMPLICATIONS FDR-STRATEGY FORMULATION

‘The major implication of these findings is thot the new
and renewable enerqy projects themselues arc not financially very
attractive tb the farmer. They are of course much mors attractive
to the society, - The projects .ore also handicopped from many other
dimensions, particularly from the fact thaﬁ they do riot generate hara
cash as in the case of biogas plants. In energy plantations, if the
farmer has the means to survive the gestation period, he can earn
morﬁ money than he would have carncd under annual crops. But the
problem is that the means of subsistence are not adequately provided
for. So the farmer is very reluctant to teke up these projects. The
implications of this finding is that the task ofzpromotinélthése
pfojects ig difficult and neceésitotcs'the‘creation of a condudive\
eﬁvironment for sctting up such proiccts in whiqh the initial
handicaps from the farmer's point of view, are at least parfly
overcome. Thereforc, the following types of tasks appear to be
necessary be forc the n;w gnd'rcneﬁalvof ehéfgy pfdjédts céﬁ be

multiplied on a large scale.

a) Financial support and incentivess Sincc most of the new

and renewablc energy projects are recently developed, it is
necessary to evolve procedures for their finmancial and economic

appra’sal and to educate the bankers in conducting such appraisqls.
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This stép uoUld.help~considerably in making the projects bankable

and in increasing the privatc,inuestmeﬁt in the enrgy projects.. Since
it has bcen found that 2 flot rate of subsidy is regressive, it is |
nccessary to auolye a_scheme‘of differential rate of subsidqun

various sizes and disbursc this subsidy specdily (29, 30, 48).

- b) Delivery systems ‘While the local participation arid financial '
support andfincehtives generate demand for new and rencwable energy
proje¢ts, it is necessafy to set up delivery systems which can fabricate
the required. machinery and equipment on a large scale so that the cost
per unit can be brought down on the one hand and some amount of
standardization can be brought about on the other. The standardization
of eﬁuipment and machine;yiand-henbe the availability of sparc parts
would be very helpful in keeping the units in operation during thejr

~economic lffe. 1In the cage_of biogas piants,,the plénts need to be
fabricated on a large scale. In ghe case of energy plantation,
saplingsifrom auitabple tree species need to be multiplied on aglérge

scale and distributoed to farmérs at convenient locations.

c) Lépair and_maintenancc of Faciliticst The finding that
privats iﬁit;atiéo mil; not dévciﬁp for repair‘and maintecnance seruiée
unless there is adcquate‘bqsinoss turnover, can be utilized in
promoting plants and projecis in such a way that it becomes comﬁcrgialij

viable to proﬁﬁde'after-sales scrvice to thesc.facilities. In such

casges, the prcsent'organiZation which is responsible for promotion
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. and aftcr-sales scrvicc'need not be the ohly gsourco fopr after-salea’
seruice‘for these facilities. It is very crucial to provide follow-up
sarvice within and casy reach becausc the farmer cannot take tha
trouble of keeping the system operational for reasons inherent in

the project itself {lack of cash flow coming out of it ond availability

of atterHative sources to meet the nesds).

d) Meking the project organic to thc system: The most challenging
tadd is to make these projects organic ta the a}stem by' adapting them
to the felt need in the typicel local conditions and generating
adaguate participation from the user system (1, 2, 21, 47). The
participation in the context of new and renewable energy system has -
been defined "as associating onesclf, individually or as a member of
a grayp with a legitimized task, be it a programme, scheme, project,
.an activity, or a movemocnt, with an appreciable degree ofreitﬁcr
adaptive, omotional, expréssiuc, or instrumental inuoluemeﬁt inclus%ue
of positive and negative connotations" (47, p.4). 'Sucﬁ participation
can be of several types. A rccent study (47) claborated the probable

types of participation in the context of social forestry schemc as

follouwsi ;) process participation ~ which involves participatioh in
the process leading to better decision making, 2) cognitive
gggtggigation - which involves identifying oneself with the concept,
idea, of task but not nccessarily physical participation,

3) jﬂiassﬁg;ybAgarticipat;pn - which involves education, organizing,
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gUiding,.andwp:aparimg~geoﬁle”fgr a particular task, and 4) material

participation ~ wiich inoludes fndividual contribution by way of time,
_money!>iabqur; or othce. resources necagéaryifor achieving the: goals
Since thére,ape large .regional and local variations. in. the fimancial
and economic viability,'it is ﬁeﬁgggary:to examine,thesp_under.thc
local conditions and creatc locai*insgitutions'uhich will not only
helbﬂsat up these projects but abéc?coniihUG to majntain and use the

systems aftor théy have been”instélled.“

'These tasks could”befinitiatedfby the -Additional Energies
Commission, which has ‘been setup td prepare policy, coordinate
implement, and generate awareress about ;he_projects.relatad to the

new and renguwable :energy sources.

VI AREA VUS. GENERAL APPR(R CH

It is, therefore, clcar thot it\is nccessary to ‘adapt the
available technologies to suit local conditions é'n'd';'en--list-- the
partigipation of local institutions. Thcréforé,ibhe h5s7£6?$§k}
the question whether the dppruéch for ﬁrohotingxfhé5h5&'5ndFrenauéblé
energy projeets should be‘éféa.éased drvonly‘téchﬁqlogy'bééédi
Euideﬁce seems to indicatc the advéntages»ofian area based approach:
whera the efforts may be, made Pirst to undetstand.the local
variations in cnergy uUse smd. sources and the clucs for local
participation and then take'stepé for apprOpniété tcch&oibgical

intervention,
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- The appropriatences of encrgy technologics to be introduced:
in en areaz will bg determincd by the apﬁropriateness with which'théy
move from the demonstration sites into norﬁal use in the hoﬁéehuld,'
farm, and cther scctors of‘u;c‘in rural areas.i Attempts to inquct
neu and rencwable energy tcchndlogics uit%out‘yqferuncg tofthﬁ cantext
of £heir use are likely to lzad to severcl unintended consoquences
in thc process of implementation. Iﬁdéed an undcrstanding'of the

context through an apprcciation of the ecological satting would help

in the selection of an appropriate tebhhology.

An appreciation of the context 6f satfing caﬁ.be obtained

. through an analyais of a set of,tyo mutually_influeﬂéin#,‘iﬁterlihked
segment s or ru:gl scology and economys 1) the physical system by which
occurs the transformaticn of a basic opprgy‘reapurpé iﬁ£§ uszble
energy forms and 2) the user.system by which a) users in the various
sectors such as the household and the farm caﬁvcrt ﬁaeds into demand
on the basis of their own priorities and b) uthersrrespond to this

demand,

1 #Physical System

The transformation of resources intu uaéble enérgy. forms
oceyrs through a natﬁral chemical or techﬁolpgicgl p:ocess;_ The
ehergy available at tbetend uae'atage in7the form éF mqtivc.pQwér,
heat, or light is derived from a basic‘requrpc‘guch,aé forast,
woodlots, or trees. The first stage of tranaformétion is the

derivation of a usable fuel from fucluood sticks obtained from the
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woodlots by a prucess of felling and cutting., This fuel form is
convéntcd'at.thévsecond.stagasintz a ‘usable cnergy form sicﬁcas heat
far cooking through combusficn;“‘Thc third stage reduircs{thc further

conversion of the energy form into on sffective use form depending

_qn?the equipment and applications uscd such as ovens and utensilss This

physical 'system is shawn in Figure 1.

It is necessérylid uhderstand the demand éor the end-use furm
- for £eallstlc new and renewable encrgy.projects. Uery Speclflc
enquse forms haue been ldentlfxed For thc rUral argass low tempeﬁaturo
heat for ;ooklng, mcdlum for wqter heatlng, high heating for local |
»induébry, etcs (fZ;'15).T'This will-indiCate the extent to which. the
éeﬁ{an»d--can' 5éimét» ‘by ‘decentralized, local, Vr‘eneﬁsabl‘e ghergy, sy-stemss
'Bh‘iLe resourde ven‘dawmen{: (fordst, cattle heads) will gqubmgs ST
determine the iocél aOai}abiittyxof the basic ‘resource fob cdn@bésion
inﬁd:tﬁe éhd;usaﬂfofm55 it is ﬁhexUsefs'vneedS'and pfiqrities that

ifftiate the interventions in the physical syatem,

2-_User“8zstem.i fv '.’:-

| A hajqr‘determinant of. tHc conversion .of the basic reséu;cé;\
into”a usable, form is the use of enzrgy. This use may be said to
occur wzthln six aectore in rural arcass a). hOUSehold, b) agrlculture,
c) trangporation, d) lncustry, e) publlc services and socxal euents,
and f) ccmMErcial and other setablishments (64 12, 16) “The latast
natmnal paper (16) alsd eilggaats the -spplication of renewable syat;ama

to industrial uses and utbah or‘sural areas uherc low tempersture heat
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Figure 1

The. Physical System

Basic - ' ysaple Usable Ef fect ive

Resource — 5 Funl Form — Fuel Form ————Use Form
’ Stage 1 8tago. 2 Stage 3

(Woodlét/ (Fuelwood/ (Heat) (Heat)

" tree) : Sticks) .
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,is'required, thus giving an interestihg tum to an expansion of scope

for rencuwable encrqgy technologics,

tach of these scctors has functional needs like 6ooking,

lighting, tillagc{ irrigation, cte., for wﬁich energy is nceded in

an effectively utilizeble form, i.e., light, hcat, or motive power.
Decisions regarding use are, however, by'the sectors on the basis

éf 1) functional needs, 2) prisritics, 3) résources, and 4) constraints.
vThis'set of factors varies with their user categories in cach aectér.
Thus, marginal!farmcrgand middle peasants in the agr%éultural secto;m
will have diffariﬁg'ﬁeeds, prioritiee,;resources, aﬁd consﬁrainté'ﬁiﬁh :

regpect to the functional needs.

The user sgctors will have a large sectioh‘bf the populatiqhk-
which will meet its own needs in.its own ﬁéys, i.c.y most of the pbor
have to depend on their oun actions to mect their' needs. Only in places
;mhere usable fuel forms (branches, twigs, dung) aro not availéble at
2zgra cost will a move.be mads for procurement from other soﬁrceé
including thé markét'uhere this is possiblé. Fof those who would
expect others to ﬁeet their neéds.for>fucl‘forms,'supply services
may bg sct uh by 1) ouwners of energy ferms, -2) gathcrers and
processoré, CeJey thosé who collect dry stick; and wood, animal
waste, ctc., for others or thosec mhaiprocess them such as Huné ceke .
makers, and 3) distributors and traders who retail us;blelfual forms.
Thus, the paer-system wiﬁh its heterogenevus composition of usér
caﬂagories wifhin the sectors will impinge on tﬁe physical system

~and influence conversion. Figure 2 presents the linkage graphically.
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VII NEED FOR vILLAcE EneRoy ‘sTUBTES

*The fécus of thc policy mékerrnedds to be on the phyéical
vsystom'and hé@ the uscr system influences thc conversion DF‘éJV
resource into a fucl form undor local pﬁnditions where the tcchnn;pgyé
iptérvéntion is contemplated, P:egeqtly fhreeAtypos of studieé a;é
available as aids in planning and implementation of énergy policy arid
pfojectst 1) futurist;C-studies whiqh present alternative futurc
scenarios of ghergy gptions on different time horizons, 2) monitoring
and evaluution stu&ies of en ad hoc nature or conducted periodically a
to ascertain the performance of new and rcnewable/ugligyunder fleld

cundltions, and 3) technology rclated studxeg offerxng insxghts lntc

the stata of the art in design and Pabrxcation.

~lThere are piobiemsvof déta aﬂaila?ilipy 5nd-§§liability iﬁ,al;
the three attempts. For inétaﬁce, thé tfansactiona in. thé‘cﬁmmerbiai
energy forms thrpugh the monitized channels accqunt for the ﬂvailabllity
of a‘degree of reliable data. Even here,-the rurgl dgta bast needslto
be improved. In thz non-commoercial fb:ms;‘the g5p:1s huch midgr.' Ag’
ah,iilusﬁ#atidn,Ain the absence of reliable féceht'estimation‘of
domegtié éonsumﬁtioﬁ éf'thc nbn—cémmc:cial forms, the successive
goyérnﬁentél committees (10. 11, 12) havcv;il'adoptcd'thc ratio of
55;20§i5 as relatiué'sharé of totél eonsumpfionrfon firemcodglégri-{
cu¥§ural'mastes, and cow dung?rQQEQFtiuc;y. :TthEnérgy §Urvay
Committee itsolf relied on two NCAER suiugys_done in the late 1950s and
early 19608 (23). This is a proﬁlém mhich Qill‘aﬂrely,ﬁe solved .

“over time through the exporience and efforts of natlonal agencies

involved in such surveys.
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Despita the weak data base, these studies help in long-term
planning and strengthen some arcas of implem ntation., However, there
ig stil% a gap in the understanding of thc local environment of areas

where renewable energy projects are t.u be initiatod,

It is in the light 2f thc nzod foo on spsropriste rcsyanse to
the context or setting in which encrgy forms are used by uscr catcgopies
in various sect;rs of souciety that the significance’of.y;t another ﬁype
of studies emefgee; Micro or village studies casld have a complementary
role go"play'in‘undéfstanding the rural energy scenario. Habeﬁ and -
Timberg (22) expiain how intensive studies can "clafiry decision-making
pfbcesaes, explain linkages bectween phenomena in different sé&tors;
help form a samplec frame for survey research, provide highly reliable
data on small sampiés thch.can be used to QUdgs the plausibility of
survey rasearch findings." In addition, a "bottom® view of how
differeﬁt uéer éategories perccivekthe'prpbleh.can be eliciteds @ith
the same vicu, but in anothcr context, Jodha, Asokan and Ryan (25) talk
of villages studies in'én effort to understand the factsrs affecting
thelﬁraditicnal sYstém of farming in differcntvagroaciimatic Z0Nes,
Shlegel and Tarrant (42) refer tpithe‘ﬁeed for gnalysing the “effect®
of troditional social structure, rural income distribution and land
tanure patterns on the viability of a prOJcct, and the interéction
of related activities if approprlate polzcy interventiona heve to be
considered. Das (5) drives the point home when he etresses in another

context that it was not merely a matter of inserting new technclogy
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anq seeing the magic at work. . There is a need to monitor mdcfo,
;dliéicé thrcugh a coﬁtinuéi éYétem of fcedback féom the grouha‘éd
“that corrections can be mede. Hence area nlans can emcrge:ftdh’a
set of local plans, which themselvcs are formulated on the basis of
:local stﬁdies.' |
VIII OBIECTIVES AND METHODOLOGY
OF UILLAQE ENERGY STUDIES
- The posgibility of caordinated, &omplementary, and reléya@?g
studies in rénewable cnergy system was discussed in a recentrﬁaaéiqg
" (March 1981) of interested groups held under the augpiqas of the |
Appropriate Technology Devel0pmént Aasociationi_Lugknou.‘_The following
object ives vere consigergd fér such studiess \ o
1+ Understanding the existing energy needs and consumpt ion
patterns an& of the resources and thg}r uselpatﬁe:ns; together -with
their detormiﬁaﬁts anﬁ dynamics.,
. 2 Identifying methods to i%provo energy‘availabilityvto peop le
for development and.éubsistence needs now end in theenear‘fufbre |

alizcd sourceos of

with- an éssessment of the relative rolcs of centr

supp ly and decentralized systens,
3, Finding methodologics and lovels at which decentralized
planning can.be done.

4, Chosing- opportunities and guidelincs for effective

- technological interventions,
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Any attempt to lnltiate studlcs oF this typa will &ave to
,begln with an effort nt forming typologlLs of cncrgy zones (34) féctdra
‘to dctermmne those Zones havL bhun given some consldcratlon. The
agrq-climatic zonea suggcstcd by the ICAR cou;d providc a startéi;
Morso (31, 32) a&géests popul:tion ”cﬁsity, brunping 5éttérﬁ;
lxueatock pattern and forcst gattern for a first leuel clustcrlng.
While these factors c.uld takc inty iccaunt lnter-regzonul varlatlons,
_another set of factors necd to be used to differentlate among villages
| within a giuen,zohe and decide on villages mhich'represent'faigﬂyag,x;*
homogengous. clusters within the zono, 51nce‘location“anﬁ-laﬂﬂég |
related considerations would.weigh'heavily on the-nature of energy ..
miansactions, villags and household selection will have to ba,éaréﬁglly
made.

SBriOUS con51derat10n nceds to be giuan to the study procasa

e [
also. The nature of dec1slons by users to be studied wlll roquire

t

a cloea lanlry into the kltchen and field.. The level of quallty of
data from forays by aurvey rescurche£; are by now too well—knoun. ‘
I1f there is to be 2 marked concern-in tha quallty oP prlmary data, R
it 1s cssential to stfike a rapport with.the user catagories (18, 19).
MEthods including that of partlcipant obaervatian, uhich will -enable

a greater level of reliability, nead ‘to beq;ncorparated (22)

<

It is not the goal of the policy makef to mercly éstéblish:
links betwean the rural user scctors and purveyors of a new :

tpchnology. This could craate dcpendence of the sectors on an’
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energy system uhich is beyond their inf‘luence, let alone control,

Local actxon to sensxtlze and m:blllze the sectors could cmpower

the users to articulate their vicws and cxeroise lnfluence on decisions
of policy a&d operations. For £his, ngenciés mhich hdbc therpotential
to work with user categories and scctors could 5150 yge theo micro étudy
to initiate local planning cffurts, inié:uau;d district and block
officers, panchayﬂts, and voluntary ﬂgcn01cs could alsu Lhus bc the

initiaturs of such studies.

I SUMMING UP
_Eébfumic growth and development will demand an increaaing

lebel af‘epergy consumption by all users in the future. A substantial

r'isé- in the availability of commezcial energy forms._ will bo reguireds

It appears that the share of non-commercial forhs will decline if the .

pastuppaétices are‘austéineda Howsver, commgrdial éhergy forms are

provisg diffiq{lt in_édbess aﬁd cﬁst,‘and question; of‘eﬁology'ana

dcmanding-attention. Ruallzinqthesa dlfflCUltlEs, the gouernment has
: projects

made serlous attempts to plan for neow “nd renewable cncrgy/in as many

settings as poss;ble.

B TheAavailabiliﬁy of technulogy is only ainecessanymconﬂitiqn
for fts induction and large scalc'mplt;plication. The gufficicncy
condition will be met oﬁly-when an understanding of the user
environment or the context in which technclogy is to be introduced
is achiavcd.v Sevefal étudiea'avéilable bffér insights into the

future energy scenario. It ig suggested, however, that an arca
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gpproach and local village studics using intensive observation

and mterv:.ew methods can provide an undcretandmg of the context

in which specific tr_-chnological interventions are to be ccntemplated.
without such efforts and understanding, new and renc_vwablc energy

pro,jects:uill, remain hopes without significont positive results,
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