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INTRONUCTION OF COMMUNITY BIOGAS PLANT IN
A GUJIARAT VILLAGE : A CASE STUDY OF
TECHNOLOGICAL AND ORGANISATIONAL INTERVENT IONS

The Community Biogas plant under the presant investigation in

Kubadthal village ofﬂhmsdabad.district, Gujarat, has been installed

and is operéted by a voluntary agency, the VYimla Gram Saeva Saﬁaj Trust
(UGSS). The VGSS Trust was created by a well-known Gujarati industria-
list, Seth Vadilal Lallubhai Mehta with the main purpose of rural

development,

The VGSS has adopted nine villages of Dasgroi taluka of Ahmadab ad
‘district for its rural developmant programme, of which Kubadthal is
one, Mr.Mehta, the Chairman of the UGSS Trust is a very well known
person in thease villages with a considerable persomal influence both
a8s an industrialist and as a Gandhian pdlitical worker, In fact, a
large number of labour foree in his industrial anterprises is

supplied from the villages in the region.

KUBADTHAL VILLAGE

The village is situated on Ahmedaba&—aalasinor road, about 35 kms
agway from Ahmedabad city connected by a Tegular bus route and a
pucca road, -

The total pruiatiDh of the village is 2376 comprising 534'families.
It has an estimated cultivable area of about 778 hectares producing
m3inly paddy and wheat, More than 50% of the cultivable land has

permanant irrigation facilities, mainly the wells, There are

Prepared by : Dr.T.K.MoufE;, Indian Institute of Management,
Ahmedabad, '



53 wells and private tubeuwslls and 2 govermmenttubewells, In
addition to cultivable land, the village has about 210 hectares

of grazing land supporting 2320 animal heads of whieh about 1800
ate dung-preducing cattle. On the total 534 households ip- the
village, about 175 are backward castes and the rest afs caste-
Hindus, the dominant Pateis., In terms of land ownership structure,
the village is comprised of 234 small/marginal Farmerggz107 landless
agricultural labourers, 12 ruratl artisans, 39 big farmest The reét
are off-farm labourers, Mosct of the Patel community are medium

and large farmers,

Infrastructurally, the village Kubadthal is well-devsloped with
aaequate drinking water facilities ‘piped watar supply controlledr
by the Panchayat”, supply of electricity for domestic and agricul-
tural purposes, a primary school of VII standard, a post office and
& primary health centre, only 8 Knms, away from the village, In a
survey it was found that more than 8°% of the village househol@s
had an apnual income more than f5.1000 and more than 35% had an

income more than Re, 5000,

EROCESS OF IPLEMENTAT In |
Rs a part of their rural developmant programmnes, the VUGSS T rust
decided to instal a large size comnunity biogas plant in

Kubadthal with the following ob jectives:



i} to provide better fuel
ii) to provide richer manure
iii) to elimirate environmental poliution
iv) to prevant deforestation
v) to improve the health of the rural families, and

-

vi) to inprove economic conditions of the rural houssholds
by providing more leisure for part~time employment.

AThe VGSS also aimed at a participative community action through

the community biogas plants among various class and caste-groups

of rural households and specifically to benmefit the poorer sections.
Given the sociow~sconomic structure of Kubadthal village as described
‘above, it was expected by the UGSS Trust that there would be =nogh
enthusiasm among thae villagsrs to take the gas connections at a
reasonabie price. The VGSS commissioned  the Bujarat Agro-Industries
Corporation Ltd. for a detaiiled techno-economic Feasibility study for
a community biogas plant in Kubardthal, which uns completed in July
1980, Mearwhile, in May 1980, the Advisory Committas of the UGSS
Trust along with its Chairman Mr.Mehta had a meoting with the villagers
and the village lsaders jin order to 2gs88s5 pros and cons of cartain
dperating canditions, In this ma2ting, the villagaeg largely agreed
te pay for the gas-stove and the gas-mzter, whilae gther eXpenses werg
to be borre by the VGSS Trust, It was also docided that ultimately

@ cooperative body with villange representatives supervision and
control of tha plant, In fact, in this meeting itself there Ware

123 houscholds who indicated their defimits willingness for
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utilizing bicgas. Hoseuer, =sven at this stage the Sarpanch of the
a
village was found to bej?omewhat reluctant cbserver in the whoale

proceedinns of the meeting and at times sven antagonistic to the

whole idea.

Howevar, the UG5S went ahead with the scheme by purchasing 2,000 sg.
meters of land from the village ownsrs. From all points of consi-
deration, the WGES has be=n fortunste to have a project-site ideally
located in relation teo its technological and administrative require-
ments. Tha total cest of land and its development required for the

plant was about Rs.6,8007/=

The construction of the plant started in June 1580, undertaken by

a contractor under the supsrvision and guidance of the Gujarat Agro-
Industries Carparation Lid, Howevsr, during the construction of

the plant, it collzpsed twice which prompted to go in for complete
RCC comstruction. The delay in the process increased the construction
cost substantially with some sarious implications in later.- socin-
administrative arrangawents., The plant construction was fuily

completed and meda ready for commissioning in December 1980,
. . “‘-.‘.\é.

Keeping in view of the reeds of the 123 households who showed
willingress ts have gas connectiﬁn; the plant was built with 2
capacity of 140 cmt of gaé per day with a2 daily cowdung requiremsnt
of 3457,.,7 kg. It was also originally planned to comstruct 12 latrines

at the plant site uhich was expected to supplement cowdung with
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225 kg of human excreta. It was expected that 400 to 500 persons
would use the latrines daily, Rouwever the social rasistance about
.the use of hunan exéreta and other administrative problems developed
in the course of operating the plant have prevantasd the YGSS Trust so

far to go ahead with the idea of latrime construction.

ESTIMATED ECONOMIC FERSIBILITY

The economic feasibility of the community biogas plant projsct
at Kubadthal village, as worked out by the Agro-Industries
Corporatin, Gujarat, was based on the follewing assumptibns:1
a) Subsidy from the State Government R,22,275,00
b} Long term locan @11% r
interest from Fimancial Institutions

i.e. Bank (as per RBI directive for Ree1,87,741.00
Gobar Gas plant fimince scheme)

As mentioned before, the daily cowdung requirement for 140 cmt

g9as production capacity per day was estimated to be 3,457 .7 kg.

The total availability of dung from the whole village was estimated
to 14,341 kg per day, out of which 46,287 kg par day could be made
Available from the cattle ownad by 123 households z2lone who are

willing to take gas connections.

It was assumed, on the basis of villagers' assurance at the initial
meetings, that the dung could be made available at the site at

a rate of R=.20 per tonn8 i.e. 2 paise per kg. Also, the village
water supply system controlled by the panchayat assured & nough

avajlability of water for the plant, Similarly, it was worked

1 For details of the Teasibility cAlculations, ses appendix.




cut that the digested manure producad (431.7 tonres per annum)

would be sold at the rate of Rs.60 per tonne, i.e. 6 paise per kq.

The suggaested price of gas to be charged to beneficiary families
was worked out as.under;

7) cne member family : Re.7.75 per month

b) family with 2-3 membars t p.,6.98 per month/membar

c) family with 4 or more members : Rs.6.20 per month/gember

Taking the pay-back pariocd as 10 years, it was envisaged that the
loan amount togather with interast at 11% theraon would be repaid

in 10 years, It was expectad that by the end of 20th year, an amount
of £.3,22,828/- would get accumulated without coneidaring the
interest on mach year surplus. This would be a sizeable amount
which could more than sasily mest all the replacament expensaes of

pipe~lina and gas—holders (assuming 20 years 1ife period).

In the origir:l planned estinates, it was envisaged that the

plant could be eperated in full capacity fram the first year and
therefoe loan repayment could start from the first year itself,

AR price of Fe.0.90 p2r cmt of gas was suggested as against tho
production cost of Reu0.827 per cmt., At that poin£ 8?‘time ths
equivalent value of kerosene was 0,94, which was taken as comparative
standard of fuel. With this price it was expected that the project
would generate a net yearly surplus income of Re.32,062/~ apart from
various éther tangible apd intangible berefits to the villagers,

particularly, the pooz,



" DPERATING SOCIO-ADMINISTRATIVE SYSTEM

The economic feasibility of tho community biogas plant as

discussed aboue was based on certain 3assumption regarding
socio-administtative and economic arrangsments. It is true that
same nf the assumptinng wera arrivad at through initial discussion
meatings between the VUGSS Trust and the villagers. But as the
stages of implementation and conrstruction of the plant proiressed,
same of the socin-economic parémeters of earlisr assumptions
changed drastically, creating thereby severe problems and necessary

ad justments,

The problem started with the delay in completing the construction
resulting substantial increase in capital cost. At first, the
delay oceurred duc to unwarrantad collapse of the wall twico
during tha initial phase and s=condly, due to disagreement
between the VG55 Trust amd ths villagers about soma of the socin=-
gcononic 2nd Administrative arrangements As menticoned lﬁter..

As 3 result of the sscalaticn of costs of mecessary construction
materials during the time-lag, thes antire project was overrun

by 88%, from the total outlay of P-.2,10,016/- to Re,3,94,587/~-

€ .. .

by the time it was completed (see Annexure 7)

This ouartum jump in ths capital cost itself brought in ssveral
knotty idésues to ba settled with the villagsrs de-novo vis-a-vis

garlicr agread upon Arrangsmants. The UGSS Trust proposed to



increase the price of gas from earlier 3gresd upon price of
Fs.0.90/cmt to P<,1.10/cmt, the digested manure prices from 6 paise/kg
to 15 paise/kg 2nd insisted that the consumers of gas should bear
the cost of sub pipeline which was earlier swggested to be borne

out Ey the Trust. Thus, tha total initial cost for a household

to get gas connection camse to around R:.725 of uhich f5.125 as advance
security deposit against gas meter and gas bills, fs, 350/~ as cost

of stove and Rs,250 for installation of pipelinass,

These new terms and conditions proposed by the Trust were vehemently
rgsisted by the villagers. Although e villagers seemed to accept
the idea of ths incrsass in g2s rrice from 90 paise to Rs,1.10/ cmk
but they totally refused to accert any increase in the cnst of
digested manure beyond 6 paise/kqg. Howaver, in a mesting of 19 Decombe
1980, the consumers made their recomméndatinns accordingly. It wag
interesting to note that it was in this sewe meating the consumers
showsd their willingress to grant gas supply to the poorer landless
labourers At a caincessional rate of 55 paise/cmt, and to provide

g9as mater and gas stove at Rs.100 only, The consumers, haowever,
strongly insisted that the expenses for pipelines should be borne by

the Trust and the manure to be sonld at 6 paise/iéf‘ B

In view of the strong insistance amd recommendations of the
villagers, the Trust decided for the gas rate at Rs.1.10/cm and
for manure at 6 paise/kg. But the Trust created a furors and

a serious apprshension in the minds of the villagars, when for the



.first time it conveyad to the peaple that the entire jnvestment

in the project would be convertad inta a loan and tho consumers
would have tn repay theloan in instalments at 11% rate of interest;
To many villages it was a bombshell cut »f the blue and a sarious
breach of trust, Almost all the 83 housshnlds who had already
given their s2curity deposit of R.125 and got the connectisns as
w2ll in August 1980, withdrew their deposits immediately. The

plant remained closed for almost 6 months,

This means thnt the plant construction wls complete and in fact
was.cmmﬂissioned with initial feading of cowdung, when it had to

be closed down, It was at this stage thz villagers also realized
the immsvable mature of the gas plant alraady constrycted and
investment made and also tho dependence of the plant on the dung
supply from the village far its opsration. Thking this npportunity,
they demjnded highar price of dung than what was agread wpon
@arlier i.e, 2 paiso/kg, 3long with the threat of stopping the
supply of dung completely. The tension reachad a point when some
exacutive mewhers of the Trust aven thought of buying dung from the
nearby surrounding villages and operate the plant to supply gas to
the poor landless )apourers exclusively at almost Pree of cost,

Evan some meztings were held between the Trust and the leadars

of the surroundings villages to work oyt the schenea. Simultanecusly,
the land owning caste-Hindu househnlds, not being vary coafortable

at the idea of sharing the same 8as And technology with the lowe
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caste landless reople, mountsd thair przssure and propaganda to
keap these pocref saction of ths villags away from opting for
taking gas connections., "ipat difference will be there between
us and them", wasg the'argument used by soms of the powerful and
locd caste-Hinduy landlords, With the munting tension, the VGSS
Trust ultimately had to agree to theincreasad price of dung from

2 paise to 5 per par kg.

Fimally, in May 1981, after a lapse of 6 months, a meeting was held
betueen the Trust and a11 cansumers, in which it vas decided to
start the operation of ths glant on the following conditions.s
1) Price of cowdding would ba 2 paise/kg and fertiliBers
at 6 paise/kg for those oo nsumers who sell dung and
buys back Fertilizers, but for those whn would not buy
back fertilizers, thz price of dung wmuld be S paise/kg.

2) Gre charges would be 9g prise/cmt.

3) The expanditure far sub pipelines apd hnouse connections
to be incurraed by the cnrsumers,

4) Eharges for 93s stove/burners to be barne by the consumers,
5) Metor rent of Rs,5/- will he charged avery month,
6) The price fixed above would be an a trizi basis for

3 months after which it would be sub joct t, changa, if
S0 Teguirad, .
' - L

7) Those who had withdrawn theip deposits of Re,125 would pay
back the same tn tho Trust,

By June 1981, only abaut 50 families paid back their deposits again
and the gas Supply started. The socin-econowic status of thass

50 consuming families is indiented in the table telows -~
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No., of Total lanpd Total cattle

Catagories families Caste Molding Hwlding
(in hectares) (in Nas,)

T s e m— e —— o — s . = = = i arum

1. Big farmers 25 Hindu 77 .37 45

2. Small & Margimal
farmers 8 Hindu 4,26 37

3. Agricultural
labourers 18 Rabaris - 140

—— . . -

It was interesting to note that sven the landless agricultural
labourers having gas conmections were mot the poor schedulad or
backward caste ponple,bgt :the Rabaris with large cattle-hnldings

of their own as thair traditional ocoupation,

OPERATING SYSTEN A'D PROBLEFS

Be that 1s it may, armed with a somauwhat commonly agreed upon
conditions the Trust started aperating the biogas plant with
largely truncated ob jective, It wos hopad that crce tha plant
started operating and 50 odd housahrlds got used to the benefits of
binges as fusl, it would have its demonstratinn affects and more
and more villagers would come forward, But, uergaigiphﬁhe Trust
faced with sevaral cennomic, administrative and technological

orohlems,

&gancnic Constraints

fs mentioned oefore, tho Trust was almnst forecaed to acceda to the

demand for the imcreased prics of coudung from Rs,20 per tonne to
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Rs.50 per tonne. This ohvinusly resulted in the increass in cost of
production of gas and manure.  While thoTrust had to follow the
agraed upon price of gas, i.e. 90 paiss/cmt, it had to increase the
price of manure fram 6,60 par tonme to Rs.150 per tonnme. But tho
villagsrs were reluctant tn purchﬂsevmanure from the plant at

such a high prico of 15 price/kg as against the prevailing market
price of tha cnmpost manure of 8 paise/kg. Nat only the ﬁillagers
uvare N7t convinced 2baut the superior quality of the digestad manurs
of the plant as comparad to the usual compost manure, but also the
farming community of the village i.o. the landed group did not face
any real shortage of dung manure aven after supplying a pertion of
the dung to the plant. Given this sconomic status and cattle-holding
in the village, there seoemad to be quite a surplus of available
cnuduﬁg. On the other hand, 5 paise/kg af cowdung seasmed to be quite
a remunerativa price in the villags, which brought in easily at the
plant site on an avarage of 300C t» 3300 kgs. of cowdung for sale.
fFar fear of supply problems in future, the Trust had to keep on
purchising whatover daily supply of dung cana in. Being uvmable to
sall the digested manure at 2 prics of fs,150/tonne, the plant had

to maintain the increasing stockpile of manura gt tha plat site

with cancomitant increase in costs of overhead a&gngélntenance.
Howevar, a temporary solution for marketing of manure has recently
been worked out by the Trust in which ome of the industrial enter-
prises owned by the Chairman Mr.Mehta of the Trust, the Maize Products

Private Ltd., had indicated its willingness to 1ift the digester



13
manure at Rs.150/tonn2. This arrangement has yet £t~ be

affected,

The plant alsc faced annther serinus gEnhlem from a most unexpected
quarter. At nc stage in the process of planning and implementation,
the Trust anticipated shortage of water, a most essential ingredicnt
for successful rumning of the plant, In fact, the village Panchayat
agreed vary early in the procass that it would supply free the
required amount of water for the plant operation from its drinking
water supply system. The reluctant Sarpanch as noted earlisr soon
came out openly resisting the idea with the observation that it would
create shortage in the supply of drinking water to the village
households., Neither the Trust planmed for a provision of water
storage for storing water during the slack period in the day., As

a result, the plart could gonsums OﬂlY.1SUO kgs., of dung out of
3000-350C0 kns. of daily supply affecting the zapacity utilization
producing only 40-50 cmt of gas par day, Thus, the shortage of water
not only reducad capaciﬁy utilization, but also necessitated storing
fresh dung on the site for 10-15 days before being fed to the
dicester, which created other technological problems. Howsver, this
problem has recently baen avercaone by purchasing water from a nearby
irrigation well of a private landlord at a rate of .1 per

20 gallons., The Kirloskar engine bought by the Trust, which could

o2 run by biogas (80 biogas: 20 diesel), was yegd for pumping water

?o the plant. The engine, however, was so far ocperated by diesel alore,
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In.this whole process, thers has been mbstantial increase in
operating costs, averheads and establishment charges, resulting
drastic reduction in revenue generation., As against an annual
surplus of R,32,066/- according to the origiral estimated plan,
the actual surplus was only Fe.18,046/-, a 44% reduction,. This
meant that under ths present Operating system, the plant lead to
generate a surplus of approximately Rs.5C,000/- as against the
present surplus of Rs,18,046/- to repay the lean of Rs.2,94,587/-

together with 1% intsrest thereon within a period of 10 years,

As the plant has been unable to generate znough surplus in order

to repay the loan instalment and intarest thers is no guestion of
¢reating a reserve of Rs,3,22,828/- at the end of 20th year, On

the otﬁer hand, at the present leusl of operation, the price of

90 paise/emt of gas has not been anough te genarate Bnough surplus to

meet the commitment,
ADMINISTRATIVE ISSUES

One of tHe major ob jectives of the project was to involve the
village community in the mamagement and operztinns of the plant,

So far, it has not bSzen achieved., In fact, thare appeared to be no
direct or indirect invovement of the villagers in the operation,
production and distribution of gas. Tha plant has bazan essentially
operated by the Trust almost as a commercial servies enterprise in

a client-managemant relatisnship pattern. Tha Trust has anployed
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3 laboursrs, one chowkidar anmd a supervisor s regular salaried
employzas under a hnnorary s2cretary for ths plant mamagemaent. .
The annual administrative cost for maintaining the staff was about

Rs.10,040/-.

Given the hisfory of the project planning and implementation as wsll
as the serious conflicts, intersst groups Drtclass-caste cantra-
a

dictions, it was perhaps difficult to evolve/organisational and
operational system for active participation of thavillags community,
The difficulty must have been conpounded manifold dus té parception

industrialist has been promoting the Trust and its Tural
of the villagers that since a rich['euulopment activities, there
should not be any economic-administrative raspoansibilities of the
villagers in managing the plant efficiqntly. On the other hand,
it appeared that the UGSS Trust at na. stagas planned for the kind
of sustained educatiomal and extersion processes neceded far active
participatinn 2f ths corwnity. Rathar, facing the contradictions
and conflicts, the Trust quickly succumbad ts usual administrative
delivary system of a giver-receivar relationship., Howsver, it was
hoped that as various ~thar developrental activities in the village,
such as, milk cnllsction, milk processing, fodder cultivatinm etc.,
fctive community participation would be forthcoming over a period of

time.

TECHNOLOGICAL ISSUES

In soms ways, the design of the bingas plant in Kubadthal was

different from the conventiomal KVIC design, It had, for example,
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N2 central wall dividing the digaster inte twn chambers, Inside
the digester there was a perfeorated pips to push hot water and to
sitrr the slurry for buddling, 2 mechanism which so far mot yat
utilized. Added to the design differences which were not yat timg-
tested, the plant was constructed as a single large-sjize digester.
As a result, for any defect or miintenance preblem, there has boen
no altarpative but to stop the plant aoperation totally and thereby

disrupting the service netwark.

As observed g@arlisr, due to water-shortage, the plant could nmet be
aperated in its fuyll capacity. With 40-50 cmt/day of 9as production
as agiinst the capacity of 140 cmt/day, the gas supply to the
cansumers bad to be limited to merely 2-3 hours during the day,

which ihe consumers found quite inadequate. Not =nly the consumers
Ware brothared about the iradeguacy of the tntal supply of gas but also

the uncertzin and inconsistent mature of the supply, which was

reportad to ba largelv due to tschndeal problems.

Firstly, the water--shortage and compulsory buying of the daily
supply forced the Trust to stockpile fraosh dung for 10-15 days
befare being fed‘into the digester, 1In the pracess, a large part
of the dung was nusr—dried reducing its gas potential, With the
water problem snlved, this technical difficulties seemed to have

been overcoms recently,
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Secondly, the digester was initially reported to have baen filled

up within 10 days of commissioning without allowing sufficient time
for digestion through gradual feeding., Given the capacity and
ueathar canditinns, a period of at least 25-30 days would have boen
required., Added to this was the fact that the plant remained

closed for 6 months (Docember 80 - May 1981} rasulting scum accumula-
tion which in turn must have affacted tha rate of digestiomn and

9as preduction,

Thirdly, the rate: of gas production sesmed to be also affacted

by less than required'temperature maintained inside ths digester,
While tﬁa present temperatures ranged betwean 250-2!DC, th2 required
temperature‘in the digaster for proper fermentation procass should
have been SUO—SSDC. There could be ssveral technical reasans for
the low tewparature, such as, exceés water in the feadback, large
capacity of the digester without dividing wall, plastic bubble
pnlythena shzat spfead ~n the gasheldor preventing direct solar
heat anrd sn on, AUhﬁtBU'r might be the technnlogical reasans, the
fact remained that the low temperaturs in the digester retarded
the Fermentation'process resulting unfermented slurry output, and

fven mixed with gas, that is, the loss of gas.

Fourthly, the gas pipeline was often repnrted to get chokad duo
to accumulatinn of water, Alsc, tho gas-metar used was not a very

reliable kind getting often out of nrdar cutting the gas supply.
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Lastly, thara sgemed to be lot of sand in thz fe=detnack which often
choked the inlet pipz. Using pressurized water to clear the sand
in tha inlet pipe 3s has baen practised made the proportian of

water in tha slurry mare than required,

Some of th: technological problems as manticned above could

perhaps be salved with little improvisation, proper maintenance and
regular techninual supervision, What is crucial, howsver, is the
fact that due tn these technical problems, the efficiency ~and

impact of the plant his been greatly limited.

TOWARDS A FUTURE DIRECTION

The foregning analysis brings us to the possible future development

in relation to the community biogas plant in Kubadthal. For,

inspite ~f the Tact that the Trust faced and havs basn facing

serious aorganisational, socin-political, and ecnonomic problems and
limitatinns during the course »f plan, there have been quite clear
indlcatinone of positive impact of the biogas plant on the Uillage iife.
These ponsitive side of, the impact need to be facussed in order to

chart nut future cnurse of action:

(1) The women-folk of the gas-consuming families scamsd to be
clearly and uneguivocally impressed with the usefulmess and worth
- of bingas as a better alternrtive fuel. On enquiry, these women

:'readily came out with several advantages and banaefits of bicgas

as a fuel as comparsd to the traditicrally used kerosene
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dung-cakes and agricultural wastes., Thay were of crurse unﬁappy
about the present inmadeguacy and inconsistency of gas supply which
enforczd them to kesp the provisinn of alternative traditional

fuel ready at hﬂnd in case of emergency. Inspite of this short-
coming, there seemed to be gquite a porceptible positive fezlings
about the use aof bioghs Aamong them, which apart from creating pressure
on their corresponding men~folk for favourabls decision and attitudes
towards biogas, also had demenstratinn sffects on nth=r neighbouring
nan-user hnousehnlds and women folk, In fact, it was encouraging

t  note that mnre amd more households especinlly the women have besn
approaching the Trust with their deposits for gas connection,
Clearly once same of the teéhﬁolmgicﬂl difficulties are ovarcome

ané tha rate of gas production @nhanced, it could be possible to
sprgad the benefits to more houssholds with satisfactory lavel of

supply of gas.

(2) To the consuming hnusehnlds, biogas as altermativs fucl
s-emed to lead to net savings in the expanditure on fueld. A brief
investigation ravealed that the big farmer fawnilies used to spand
on an average f,900 par year on fuel thich came down to Rs.500/-
after the introduction of bingas, Similarly, @ small farmer

saved about R,300 per year nn fuel expenditure by redueing annual
expenditure from Re 600 te £:.300/~ by introducing bingas. Tha

landlass agricultural labaurer families sno far used dung~cake and

agricultural wastes as a part of their wage as wcll as using oun
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labour in enllectinn of these fuels. With the introduction of
biogas, their.auerage fual cost came to only Re.250/- plus 111 the
savings on labour sn far usud for getting the alternative traditiomal

fuel,

(3) The amployment of 5 people on rsgular basis and engaging
many casual labourers for various chores relatad to plant operation
indicated tha potentiality of employment generation by bisgas plant

projects for poorer people.

(48 One of the most parceptible environmental impact of the
plant has baen the conspicunus cleanlinecs of the village roads and
cmrhefs devoid of dung-heaps and dung droprings, as compared to
other neighbouring villages in the area. éuer since the cowdung
has become a priced commodity miphin the villags at the plant site,
pverybody in the village, particularly the landless and cattlelaess
labourers have started collecting dung from streets, grazing grournds
and farms and sell to the plant. Some of the Rabari families uwere
repnrted to supply 200-300 kgs. of dung every day and earning
Rs.10~12/~ per day. In fact, the campztition far.cﬁllacfing dung

- drops among the young childraen »f ths poorér section cof the population
has besn conspicuously acute. Ffortumately, the village being rich
in cattle wealth with mare than surplus dung production, the
situation has still remainad containable without any haraful effects

on the poorer section as often apprehended by some people. On the
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other hand, the plant certainly helped in incomwe generatisn through

sale of dung among the poor people.

(5) The community biogas piant has sxpnsed clearly the caste-
class contradiction and the power structure in the uillage. This
was no less a contribution in the sense that on the one hand it
enforced the Trust to understand the limiations of the application
of community concept »f the plant in the given caste-class contradi-
cticns in Indian villages, and on the other hand, it created situation
in which the process of minimizatian of caste-class contradictions
could be erhanced either through interdependent organisational
mechanisms and sustained extensinn programme or through ceating
similar facilities for the poorer sectinns exclusively. The success
of community bingas plant in Indian villages will largely depend

on the viable mechanism to resnolve this caste-class contradition

as much as on techno-gconomic viability of tha plant,

To conclude, the case study of the comunity biogas plant in
Kubadthal village is merely an indicatinn of the nature anmd extent

of problems and prespects in insittutionalizing such programmes in
Indian villagss. 1In spite »f situatinmal uniquensss of different
pilleges in different parts of India, the ;xperience of Kubadthal
project could be failrly gznuralized for future planning and learning
purposes. While the specific respanse of igplementing wrganisatinns
will vary according to ths situntions, it is possible to draw some
mécro-level guidslines for ths prom:tion of comwunity biogas

plants in the villages,
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COMMUNITY BIO-GiS (KUBADTHAL)

Annexure-~1

GENERAL EXPEND ITURE

Rse S
1) Civil Crnstructinn 112441 00
2) Pipe Lires 116066 0O
3} Gas Enginer, Air Compressor
Water Pump & Weigh Basz (scale) 13433 00
4) Gas Holder and Hot plates 84693 0O
5) Consulting Charges 3210 00
6) Gas Meters 46202 0O
7) Electric Connectinns 2815 00
8) Lift Hand Pump 900 0O
9) Land 11360 00
10) Pits for collection of slurry 800 00
11} Bubbls pack polythene sheet . 700 00

—

Total 3,92,620 00

-k el . .8



Firmancial Arrangements

A) Fixed Capital investment

B) Margin Money for 25§ working
cppital tc be arranged fraom
Long Term Loan

C) Fimncial Arrangement

1) Long Tarm Loan @ 11% (RBI Rate)

2) Subsidy

A nnexure=2

3,54,587

Rse s
3,92,620 00
1,967 0O
3,94,587 0O
2,94,587 QO
1,00,000 0O
00

24
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Annexure - 3

DEPRECIATION & INTEREST Rs, DS,

A} Depresciatinn:

1) Nepreciation an Civil Construetion
@ 2.5¢ (Civil Constructinn Coast
Rsa112441 /=) 2811 02

2) Depreciation o@ Gas Holder
@ 10% (Gas Holdwr cost Rs,B4693/-) 8469 30

3) Oopreciaticn on others
®@ 5% (cost of other Cap. expenditurs
Pe. 195 486,/ ) 9774 30

Total depraciaticon 21054 62

“*.{(Say R.21055/-)

B) Interast:

———

Interest on long taurm loan of
R:.294587/~ @ 11% p.a. Rs.32405 57

(Say Rs. 32405/-)



1)

2)

3)

4)

OPERAT ING _EXPENSES

Cost nf dung @ 3804.4 p/day for
365 days @ n,0%ps/par ka.

Cost nf watsr for mixing with dung
(Approximately) and making it into
slurrty

S workers 1 at f.206/~ p. month )
; . } for 12
2 at %,150/- por m?nth) wonths

3 at Ps.165/~ per manth)

Other Misc, Expenditure (viz.0il pump gtc)

69430 30

500 00

40140 CO

1200 00

81270 GO

a—— o —— ~———



1)
2)
3)

QUERHEAD EXPENSES

Repairs and Maintenance
Cost of Painting

Statinnery Printing and other
Miscellanenus expenses

Total

Rse PS.
1000 0C
1000 00
1000 00
3000 00
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WORKING CAPITAL REQUIREMENT

‘P."“.' 172 Uorking Capital Rs, PS.
mmnthe  ON Noo oof months

— reguizement —is
1) Ouarhead axpenses 3000 0C 1 250 00
2) Operating Expenses 84270 00 1 6772 50
Total 7022 50

25% of the working capital is

fimnced by way of 1ong

Tarm loan ____ o i.a. Ps.1967 00

75% Balance amount tn be

finmanced by tha Bank

@ 16% _ i.o. Rs.5901. 0O

Intarest nn working capitnl

firmanced by the Bank @ 1%

for one year (i.=.intorest

on R.5901/~ @ 16% for

12 months) fs, 944 16

(say Rs.944/-)



A)

B)

COST OF PRODUCTION OF GAS & MANURE

A nnexuro-7

Pse  BS.
Annual Fixed Cost
1) Overhsad Expensas 3000 0o
2) Interest nn Working Capital of
Rs.5901/- @ 16% p.a. 544 0O
3) Interdst on Long Term Loan of
Rs.294587/- @ 11% p.a. 32405 0o
4) ODopraciation on Capital Expenditure 21055 0o
| Rs. 57404 8]9]
Variable Cost
i.e. operating expenses 81270 oo
| Ps. 138674 8]y,
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A)
B)

C)

D)

E)

m

PRICE FIXATION PER UNIT OF GAS

Total Cast of Productian for
51100 emt. of Gas & manure

Income by selling 445.3 tonnes of
manure @ Re,150/- p. tonne

Actual expenses on prnduction'aftar
deducting income from tha sala of
minure i.e. (A-B)

Cost per cmt. of gas {i.0.71879 % 51100)
Cost of equivalent valug of Kerosene
(i.e. 0.62 litres of Kercasnz is

1 Emt of gas. Kerasemz prica

Re.1.52 p/litre)

Selling prics of gas per cmt. should be

30

Annoxyre-8
Rs. ps.
138674 0O
66795 00
71879 00
1. M
84
90



ESTIMRTION OF GROSS SURPLUS

Re, B
A) Raverus
1) Manure of 445.5 tonnos @ Rs.150/- p.tonne 66795 0O
2) Gas 51100 Cmt, @ 97 p. Cmt, 45950 0O
3) Meter chargas 123 Meters @ Rs.5/- p.meter 615 00

Tetal Rs, 113400 00

&

B) Total annrual Expepditur

— fs.  ps,.
1) Overhead expenses 3000 OO
2} Interest on Werking .
capital 7 944 00
3) Operating Exponses 81270 00O
Trtal pe, 85214 00 113400 g0
C) Grass surplus i.e.(A-B) 85214 0o

T ————. Yy

28186 00O




