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Biogas Technology
A Case of Mahijda Villadge

1. Significance of Biugas Technology

The household energy consumption accounts for nearly 50 per " cent

of total enerdgy consumption in the developing countries (3). It
iz primarily obtainsd from non-commercial sources - such as
firewood, animal waste, crop residues, etc. For instance these

three sources constitute nearly 30 per cent of the cooking fuel
in India(5). The cattle dung production in the country is
estimated at 324 million tonnea of dry dung which about 73
million tonnes is estimated to be burnt as cooking fuel (5). It
amounts .to- a net loss of 1.2 miliion tonnes of nitrogen, -in
addition to arcund 70 million tonnes of organiec matter(dry
wéight). In regard *to supply of fuel the Fuelwood Committee
(1982} observed that the availability of 50 million tonnes of
fuelwood was not adequate to meet even half the | eﬁergy
requirements of the household sector(5}. Our forest resources of
75 million hectares constitutes 23 per cent of geographicai area
which is already far less +than the desired 33 per cent
recommended by the National Commission on Agriculture(8) and it
is being fast depleted to meet the ever increasing demand for
firewood. It is thus feared that the time is not very far when
the awéilability of fuelwood would become a greater constraint
than the availability of food itself(8). This will be more so
because of ever increasing cast of commercial energy in the form

of 011, natural gas, coal and eleetricity.



Realising the dgravity of the situativn Government of India
diverted L1ts attention to the exploitation of new and renewable
sources  of energy. The alloéation of Rs.519.55 crores in the
Seventh Plan for energy sector is an evidence of the government’s
concern inthis regard. Biogas was recognised as the major source
of energy ho tap for household use. Nearly 50 per cent of the
cdentral share ol 412,35 crores in the plan allocations for the
energy sechor was earmarked for Lhe development and use of biogas
technology. Technically about 100 lakh family sized plants could
be feasible in the country with the holding pattern of animal
popuiation (18). About 3.55 lakh plants were already installed

in the B3ixth Plan. The target for the Seventh Plan is fixed at

7.5 lakh plants (3).

2. Biogas Technology

Bicgas technology is based on .anaerobic fermentation' of
cellulosic material which yields gases. Between 60 to 70 éeréent
{by voiume) of the gases prodﬁced Hs methane. In India cattle
" dung  called “gobar” is used and hence the name gobar gas. The
digested dung(slurry) is rich in bumus than the fresh dung. Thus
the technolody serves twin purpoaes of sfficient fuel for
household energy and rich manure for enhancéd production, thefeby
reducing . the depemdency-on bthe aiready ffug%igfforEst"resﬁﬁ¥E594

and saving valuable foreign exchange on fertilizer imports.



The benefits of gobar gas technology to individuals are the
smokeless‘ efficient fuel for dbmestic use and nutrient eﬁpiched
slurry (2) as organic manure. The raw material used is dung and
watef. Therefore the necessary conditions fbr its acceptance are
i) a minimum number sf cattle to produce adequate dung, ii)
ownership of land to make use of the slurry and iii) adequate
supply of water for mixing dung. dwnership of land is also
important for regular supply of fodder to the animals. Investment
cost -of the plant and equipment may also act as a-cénstraint in
'ﬁhQIEdnption of hiogas technology. On the other hand the adopters
get indirect benefits in the form of dung, firewood and crop
residues saved. These fuels would be available to others in the
society - a social benefit. OSimilarly when the adopters switch
‘éﬁé;bféom grazing to stall feeding of their cattle, they manage
';éaifiﬁnal foddér for stall feeding their cattle. " On the other
hand Jtﬁe landless and the Qeaker sections who solely are
dependent on grazing their cattle will benefit from the pastures
-vaggted by the biogas adopters. At the same time the landless
;;;id:be deprived of dung they use to collect. As a consequence
they have to buy dung or firewood for their fuel needs. So the.

technology may increase the burden on the poor .and weaker

sections and benefit the rural rich.

A family size biogas plant needed an initial ihvestment aof  about
Res. 4000 to Rs. 8000 {(fixed dome mcodel, 3 to 6 cubic metre
capacity). Only a very few in the rural =rea notably the owners

ol large and medium sized land holdings could afford this



investment. It may be emphasised thaf_kbese categories of rural
people gdenerally have -enough resourcés_in the form of dung,
firewood and crop residues for fuel and hence may_not opt for
this technology purely for its non—pecuqiary‘benefits. Therefore,
incentives .in the form of cash subsidy on investment cost 1is
bheing  provided to make them adopt this technology.  This defeats
the objective of equity by favouring the already wealthy. How to
maximise the social gains from the technolegy without upsetting
the =wxistbing economic balance between the rich and the poosr in

the rural area is relevant but a complex issue,

3. Mahiijida Village

Mahijda wvillage of Daskroi taluka of Ahmedabad district in
Gujarat state is unique in the sense that it had 117 family .size
biogas plants in 1987. To understand the phenomenon of this wider
acceptance of bicgas tec@nology, it was considered pertinent to
know the basic features of the village and the perceptions of the

villagers about this technoloegy.

3.1 Basic Features of Mahijda Village

Table 1 gives some basic data about Mahijda village. It is a
small villade with a population of 2235 (1981 census) It is about
36 kiometers away from Ahmedabad located at Ahmedabad - Barodg
national highway about six kilometers in the interior. It had a

total geographiecal area of 1393 hectare of which 802 hectare was



cultivated and another 113 hectare was fallow. Another 347
hectare was grazing land. Nearly B8 per cent of the cultivated
area was irrigated by a public_ganal and private tubewells and
pumpsebs. Pf the 286 holdings 171 were sma1¥ {(upto 2 acres). Only
41 were over 11 acres. Farming was the primary cccupation of a
large majority in the village vhile agricultural  labour was thsa

abher ifmportant ocoupation.

The village had protected water supply. The villadge goth
electricity in 1959 . Presenkly 180 houses dgot electric
connections.  The village had cattle population was 1470 in
addition to 187 ecamel, sheep, gZoat =tc. The cropping pattern
included paddy. wheaf, Jjowar, bajra, moong, castor and
vegetables. Only castor, a minor crop; vields some fuel material.
The by product fyrom other crops was fodder. It was reported that
grown on boundaries of sqme fields as well as it had wildly grown

on community lands.

Dung was the primary source of household energy. It was
supplemented by firewood and in some cases by kerosene also.
While cattle owners had their own dung non-cwners gathered it
from the open places. Similarly, those having their own trees
coul& prune -them occasionaly for firewood wnile others *were
illegally foraging the trees on community lands. Even those who
had their own trees joined them in this practice. Firewood was

also purchased from the nearby places by some households.



Table 1 : Some Basic Data on Mahijda Village

1. Total Population | i 2235
Male U 1128
Female 3 - 11068
2. Livestock Population : 1709
Bullocks : 365
‘Buffaloes : 1080
Cows : : _ 25 -
Camels : 7
Goats : 24
Sheep : 138
3. Total land area of the village (ha.) : 1393
Cultivated area : 803
Area irrigated : 460 -
Grazing land - D 347
Fallow : _ B 113
4, Size of operational holding (Number) e 286
Less than 1 acre : 101
1 to 2 s s : 70
2 to 4 , s ' : 74
4 to0 8 . : 38
8 acres and more : _5
5. Number of tubewells e 14
~ Goverrmment ‘ e b |
Private _ : 13
% MNumber of pumpset : : 88
‘Electric motors : 40
Disesel engines : 45
7. Number of tractors ' : 14
8. Number of carfs‘ ' ol 32
9. Year of electrification of the village : 1959
10. Number of houses electrified ;180
11. Number of flour mills - .3
12; Number of rice mills : “1



{Table 1 : Continued)

13. Cropping pattern (ha.)

1334-35 198588 1986-87

Kharif : Paddy 670.01 559. 56 579.82
' Jowar 5.31 6.25 5.59

Rabi : Wheat 217.64 210.10 ——
Baira 14.71 10.33 4.57
Yedetables 0.5% ' 1.38 2.45

Castor 3.3 -—- 0.68

Moong 1.13 -—— —-——

The village had a commercial bénk branch and a primary
agricultural eocoperative society for the supply of credit. A
Farmers Cooperative Society was established in 19584 for Qhe
upliftmaiof weaker sections. Only scheduled caste households were
eligible for membership. Presently there are 42 members. All the
42 member households were located at one place in a cluster. The
society was allotted 109 acres of aerable land to be cultivated
on  behalf of its members: A seven member committee looks after
the operations of the society. The committee is eiected every
Qeér. ‘The society had been functioning well since its inception.

It. had installed two tubewells and owned a tractor.‘ Almost all

the member households own some heads of cattle. However,

individually none of_them could have a viable biogas unit to meet
Chie s haousebasl] ensrgy nesds primarily?becausevof inadequate-- Jummg s

production.



3.2 Adoption of BiogasrTechnology

As menbtioned earlier the village had 117 biogas plants. Though
four plants (KVIC) were installed mcre than a decade ago™ the
technology d4id nct catch the imagination of the people even at 50
percent  subsidy on the Inltial investmenb.  The major constraint
wag the spacs for the KVIC medel. However, the chinese fixed dome
mexdel Found =asy acceptance en masse.  Guijarat Agro -~ Industries
Corporation {(3AIC) played a wvital role in the .Spread =zl the
technology as 1t provided inputs like cement, trained masons,
zte.  The prospective owner had to procure bricks and put in
labour for excavabion of the pit. The GAIC constructed the plants
almost on turn key basis. It also helped its clients in getting

ingtibtubional finapce from commercial and cooperative banks.

4. Sample Households

Different households installed different sized bingas plants. A
representative sample of 50 per cent of the 103 plankts in
operation in 1988 was selected as shown in  Table 2. Another
sample of B0 non-owhers housesholds comprising of 30 cultivators
and 30 labourers was also selected. In selecting the biogas plant
awners Jdus weightage was given to the yesar of installation. The
Tour KYIC mbdel plants were included in  the Vsample. In the
aalection of non-owner cultivators and labourers simple random -

sampling Jesign was used.



Table 2: Size—ﬁise Distribution of Biogas Owners in Mahi jda
Yillage, 1986

Slze of the plant{ec.m.) No. of owners No.selected
3 22 11
4 72 36
3] 8 :
8 i 1
Total 103 b2
Table 3 gives the lmportant features of sample househnlds., It

shows that the average size of family for biogas owners was
bigder than the non-owners and non-owner cultivators had bigger
families than labéufers. The literacy of the head of household
was also relatively higher for the owners. Similarly level of
education was better for the owner households than the non-
owners. Among the non-owners, labour households had higher
literacy than the cultivators. '

While a large proportion of biogas owners owned more than five
ahimals, there was only one household among the labour in this
category. Surprisingly, one of the biogas owners had no animals
at  the time of survey whereasg exactly cne third of the. labour
households did not own any animal. The non-owner cultivators
positioned in between the owners and non- owner labour households

in this respect. surprisingly five of the 52 owner households



Table 3 : Some Features of Selected Sample Households

{Numper of households)

Particulars RBiogas Non—-owner Non—-owner
oWners eultivators labourers
1. Sample size 52 30 30
2. Average size of
family 6-7 5-6 : 4-5

3. Education of head of household
a) Illiterate 24 1
) Upto primary
o) Upto zecondary
1) High schonl
2y Callege

e O W0 W

i DS Q0D
—
ol

4. Livestsock holdings
a) No animals
b) Upto 2 animals
ey 2 to 5 y s
A More than & ., 3

a0 WO e
=t
Q= 1N
—
.

[

Size of land holdings
a} No land

hYy Upto | ha.
e}y 1 ta 2.5 "L,

dY 2.5 to 5 -

e} B to 10 -

f) More than 10 ,,

b
L) O ~J O3 A
= U1 =] O RS

|
|

5. Bources for cooking energy
a) Only dung 2 2
b) Only firewood 5 1 1
2} Dung and firewood 45 29

had no land whereas this number was 2 among the 30 non—-owner
cultivators. They however, had leased in some land for
cultivation. Relatively 'a larde proportion of the cwners. had
larger holdings than the non-owners. While nearly two thirds of
the owners had holdings over 2.5 hectare, it was only 43 per cent

of  the non-owner cultivators in this size group. The table also
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shows that a large majority of sample households in the three

groups used both dung and firewoodfor cobking.

5. Reasons for Non-adoption of Biogas

While labour households generally could not afford to .keep
adequate nqmbef af mattle to feed the plant regularly, many of
Ehem did nob have space for ilhs installtion.  Finance was another
constraint  for some of ° them. Similarly, non—owner cultivator
households  bthewzh had  land and animals did not opt for the
technology. As many as 12 out of 30 reported non-availability of
space in and around their house to instal bilogas plants. Six more
reported smaller number of animals to produce adequate d&ng for
charging the plant. While seven others reported fﬂénce as

constraints five more did not like gas as cooking fuel.

6. Fuels Used for Household Energy Needs

The data on fuels used by the owners of biogas belonged to a
vear before adoption of this technology while for others it was
19868. Table 4 shows bthe use of different fuels for cooking and
heating water by the three groups of sample farmers. It shows
that as a group the owners and non-owner cultivators consumed
identical quantities of different fuels whereas labour households
consumed  very little of kerosene and less of dung and fuelwood.
Betwern the owners and non-owners the latter consumed less of
household energy precigely because of labour households with

relabively smaller size of family. Auwong the owner groups based

11



Table 4 QPer Day Quantity of leferent Fuels Used by the Three
" @Groups of Sample Househnlds in Mahijda Village

el {Quantity per household)

Particulars | Dung{Kg) Fuelwood (Kg) Kerosene Total
T : {litre) (K.cal)x

a) 3 e.m. 4 5 9.1 - 3442
LY 4 e.m. 7.0 1.0 - 0.20 2751
2y 8 c.m. 3.8 3.3 0.18 31086

Overall 8.7 9.3 - 0.13 100

2. Non-owpners

a) Cultivators 7.1 9.3 0.13 2203
b} Labourers 3.3 5.0 —— 5714

Ovaarall 5.2 7.7 Q.07 7459

* Computed at standard thermal efficiency given in Appendix I.

o size of plant, the consumption of firewood was less for owners
of 6 ¢.m. plant. Also a small gquantity of kerosene was consumed

by 4 ¢c.m. and 8 c.m. plant owners.

Table 5 gives the proportion of household energy from different
sources for different categories of sample households. As
pointed out earlier the owner and non-owner cultivator households
bad identical proportion of tobtal energy from dung and firewocd.

However, these ratios were marginally higher for non—owners.

Kerosene conbributed more to the energy use by owners than non-

owner cultivators., For the labour households the ma jor source of
energyfﬁas firewood. Kerosene was used only by non-cattle owners
in small quantily. In case of non-owner cultivators kerosene use
was reported by small land owners, that is upto 5 animal heads.
On the other hand owners with more then three animals fepurted



Table 5'J‘Source§ of Household Energy For Different Groups

(Percentages)
Categoff of households Dung Wood Kerosene Total
i. Ownéé&?( before biogas) - "
a) Upto 3 cattle 12.86 37. 14 -—— 1G0
b) 4d4.&0 5 12_44 74.83 12.83 100
c} B to 3 185. 41 53,05 15,54 100
d) Over S 13.85 59,53 16.82 100
: All hcuseholds 15.73 71,62 12.64 100
2. HNon-owner cultivators
a}) Upto 3 13.00 75.91 ~11.09 100
by 4 to b 1236 501,38 7.28 100
) 6 to 9 28.55 71,45 - 100
1} Over 3 23. 44 71,88 -— 100
All households 17.88 75,45 5.63 100
3. Non-owner labourers
a) No cattle 10. 28 34,37 4.35 100
by Upto 3 13.17 86.833 -— 100 .
cy 4 to 5 14.50 85. 50 - 100
d) 6 to 9 14.50 85.50 - 100
All households 12.63 38,12 1.25 100
use oftﬂkerosene. It was also observed that the proportion of

energy from dung tended to increase with the number of animals

owned for all the groups. The reverse was true for firewood.

Table :6; gives the distribution of sample households by  source

of different fuels and their Ccombinations used by sample

households. It shows that the use of dung and firewood in
general was not different among the groups. However, the source

waf supply“varied significantly. For example a large proportion of
labour households gathered dung whereas this practice was non-

existing among the owners and only 20 par cent of the non-gwner

13



cultivators resorted to this practice to partly g2t their fuel
requirements. Similarly while one of the labour household had
its own firewood, all of them purchased a part of +their needs

and 80 per cent also resorted to collection of this fuel. On the

other  hand about BO  per rcent of the owners had their own
firewnsxd supply and another 48 per oent purchased it.  One among
them reported ocollection of fuelwood. In  case of naon-vwoner
Table 8 : Fuels and Their Sources for the Three Groups of

Sample Households
{Per cent of householdsx)

Owners of Mon-owners of Biogas
Fuesl and ibts source biogas e i e
: plants Cultivators Labourers
Dung: a) Own . . =14} 80 93
b)) Gathered - 20 37
¢} Overall 30 97 93
Firewwod:a) Own 50 18] 3
b}Purchased 48 63 100
¢} Gathered 2 33 80
d) Overall - 96 93 1¢0
Combinationsg
a) Own dung & firewood 56 17 3
by Own dung & firewood
. purchased 44 50 93
) Own dung & firewood
gathered a 20 80
1) Gathered dung & Own
firewood 2 10 . -=
2} Gathered dung and
purchased firewood 2 13 37
£} Gathered dung and
firewood - 10 53

et e T AR AL e . it U ANE ) R A i R SN TR P R S . e = e s e a As i e e 8 A i A% S A A T e T e Tem T T

*Because of overlap among the sources the proportions do not add
ko LO0 per cent for different fuel sources.
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cultivators this proportion was one third . About 63 per cent of
them purchased some firewonod to meet théir needs., Further while
more than 50 per cent of the owners depended solely on their own
dung or fifewood 17 per cent among the non—dwner cultivators and

only one among the labour households reported self-sufficiency in
fuel supply froao bheir own.,  another major propovtion of  owners

had =upplemented dung with purchased firewwod. This proportion

was higher for non-owners and especially for labour it was 33 per

cenb., Similarly, a large progorticon of  labour households
resorted to collection of firewood. This proportion was only 20

per cent in case of non-cwner cultivators and only o©ne owner
household reported collection of wood for fuel to supplement its
own fuel supply. This household also gathered dung for fuel. It
was found that the labour bouseholds supplemented their own fuel
resources n0£ only by purchase/gathering of firewood but also by
gathering dung from the open places. A small proportion of non-

owner cultivators also resorted to this practice.

7. Impa?t on Labour Households

The installation of biogas plants by a large number of households
in the village might affect adversely the avallability of dung
for the labourers from the open places. However, in Mahijda the
situation had nob changed much. A majority of the labour
households (87 per cent ) repurted that adoption of biogas by
pthers had not affected the availability of duns to them. The

remaining 13 per cent however indicated the difficulty in

15



gathering ad6qua£e dung in the recent .past. These were the
houéeholds which did not own any animal. As a consequence they
had to supplement their fusl availability with firewood. On: the
other hand the .biogas owners reported no change in drazing
practices. Eleven of the 50 owner households raeparted collection

, inky; le . . L .
of dung leedsmae: their animals go oub for grazing.

2. Some Obeservations

The women folk_plays a vital role in operating the plant. They
eollect dung, pfepare slurry, charge the plant and carry digested
siurry from the:&utlet pit to compost pit at the periphery of the
viilage. ‘In réiurn Lhey are relieved from the unhygeinic smoky
environment and could save time in cooking for other household
chores/produétivé activities. Some respondents, however, reported
that the time SaQed in coo%ing is spent in charging the plant and

emptying the slurry pit.

The owners househblds do the entire cooking on gas. However,
they keep,somé.duﬁé cakes and firewoocd for emergencies. Except
for three réspondenté who used gas for lighting also, it was only
used for cooking énd heating water.

Somee - of cthe phank owners 1ed vegetable waste, - wheat flowr  ard
other vegetative waste to increase gas production. 5therwise dung

was reported- available in sufticient quantity.

16



There 1is no perceptible change in the practice of feeding
animals. Nor there has been any inecrease in cattle population
with the adopters due to biogas plants. As such their cropping

patterns did not show any change towards fodders. By—proéucts

from paddy, wheat, bajra, etce. are the major source of dry
fodder. Since orops grown do not produce any good fusl material,

biogas 4id not result in its saving.

fu=zl shortage was the major reason for Lhe acceptance of biodas
technology. Subsidy of 50 to 75 per cent on investment cost was a
strong incentlve, though majority of owners ecould afford this
investment on their own. This has been amply c¢lear from theilr

fully amorting the loans even before maturity.

9. Benefits and Costs and Their Valuation

Biogas technology involvgs two types of costs, namely 1)
investment cost in plant and other equipments including the
burner or stove and?ii) operating costs of dung and labour for
making slurry charging the plant and carrying the digested slurry
to  compost pit. The benefits are in terms of gas and slurry in
addition to hydeinic and smokeless cooking environment, «leaner
utensils and more effigient use of fuel (gas). Since digested
slurey and slyreyrprepared. from fresh dumg-are'équally E%Uﬁsﬂin*”
plant nubrients and no major plant nutrient Jets lost in  the
Process, bhé benefits in the’form of.slurry and cost in the form

af Aung get cannelled. Agssuming nw change in the net consumption

17



uf  energy the two technologies essentially provided equal
quantity of energy for coocking, eto. Therefore, the net gain in
terms  of energy are nil and hence can be ignored. On the other

hand  dung used for making slurry is not consumed and can be used

Ay organlc manure. As such,  dung, firewood and other fuels
2ontimed Lo kb challabh bechoology  are  saved and may be

consg ideraed ags net benefitbs. However, burning of dung and firewood
woekd  produce phosphorus and petash rich ash which will not  be

available from biogas., It may be considered as a  net lous due to

bicgas.  Hemnoce net added tangible beneflits from bicgas technology
are  savings  in fuel less ash lost. In addition it provides

intagible beneflts in  terms of hygeinic cooking conditions,
nleaner ubtencils, ete.  On bthe cost side, the labour input in the
biqgas Lechnology may be baken as equal to labour used in chullah
technology in collecting dung, making cakes, cutting wood to

vieces elLo. Thus net additional costs due bo bingas technology

are only the investment in plant and equipment.

While invesbment costs in plant aod squipment. are given , we have
o value  the  fuels saved  and ash lost in the switech  over to
biogas technology. For Lhe purpose current prices of dung,
Firewvood  and kerowene prevailed in Lhe village are considered.
Thes quanhities of different fuels consumed by the owner
tiouseholds prior Lo biogas are caonsidered as saved eaéh year. The
ash is taken at 10 per cent of the dry dung. Since ash was mixed
withh  Lhe FYM, it is priced ag ordinary manure. It may be

menlioned Lhat central and state goverments provides subsidy on

13



investment in plant at 75 per cent to 3T/SC and small and
marginal farmers and 50 per cent Lo others. The cost of stove of

course  is not  subsidiged. Thus the actual costs incurred by
\ .

individuals were nct subsktantial. -

Az subsidy was nobt paid in cash ralher equipment was supplied at
subsidised  rate , many a4 time the individuals were not aware of

Lh tetal investment oost or the subsidy ocomponent. ‘Thereforea,

b

Ehey could nob provide us preciss estimates of investment cost in
the plant.  Even the estimates of Eheie owrt share in  investment
cost was not accurate as they did not include their own labour.
Hence variations in investbment cost were large even for the same
size of planbs installed almost ab the same bime. Ne,.therefore;
had no choiée but to use the standard costs given by GAIC (8).

10. Financial Viability of Bilogas Technology

Table 7 gives the investment costs and benefits realised by the
owners of  different sized biogas plants.” It shows that net
rogt of éwibth over to biogas btechnolongy are investment cost  in
plant and loss of phosphorus and potash rich ash whereas the net
benefits are saviongs in traditional fuels :  dung, .fuelwmod eto,
It reveals that the investment would pay for itself in less than
three years. This period is reduced to less than a year for ST/SC
and  small . and marginal farmers and less than two years for
others. In  other words, firancially biogas technology is much
suparior to the traditional open chullah.

L9



~ 9. Economic Feasibility of the Technology

.~ Since the fuelwood saved is a source of scarce energy and dung a

source of gscarce plant nutrients, their shadow pricing factors

Table 7 : Costs and Benefits from Replacement of Traditional
Te,ddulng‘ by  Biogas Tochnology for  Household
Energy Needs, 1936

Partizularg e e
3 4 8
1. Investment custh 5390 8530 3000
2. Subsidy
a} 3T/SC X% small/marg 1nal farmers 4080 4300 4810
b)Y All athers 2700 3190 327Q
3. Investment by owners
ay ST/5C & small/marginal farmers 13230 1780 3090
by All others 2890 3390 4730
4. Benefits
a) Dung saved 328 12 530
b) Fuslwood saved 1860 1825 1537
¢} Kerosene saved - 164 153
Tukal saving 1988 2501 23380
5. Costs (ash lost) 33 a1 83
6. HNet benefibs {(4-5) 1963 2450 2317

7. Pay Back Period{yrs)
a) 5T/8C & small/marginal farmers L 1 1
b) All athers . 2 2 2
¢y Without Lubsldy 3 3 3

Bource; M,,a_f}_.rm:.l_-s_z_u of Implementation of N

abional Prodec, on Bi

o

1
Bevelopment in Qujacab, Agro Service Division, GALC

are greaber than one (Appendix 2) and hence the social benefitbs
are higher than the financial gains from this technology (Table

d4). On  the other hand, installation of biogas plant involves

20



surplus labour assaflitem of cost for which shadow pricing factor

iz leszs than

subgidy on

Table 8

one (Appsmdix 2). However, because of high rate of

investment the social costs are higher than the

Inecremental Economic Custs and Benefits from Three
Models of Biogas Plants in Mahijda Village

arhiculars 3 4 A
Finan- Econo- Finan- Eecono- Finan=- Econo-
cial mic eial mic oial mic

1. Investment costs :

a} Bricks 900 310 1520 1368 1720 1548

b) Cement 1580 1718 1800 1980 2340 2574

¢y Sand 225 139 300 252 450 378

d} Bubble, ete. 170 143 210 178 300 252

e) Mason charges 850 850 750 750 850 850

£} Labour charges 460 368 550 440 540 512

Z) Hot elate, pipes, 1200 1020 1200 1020 - 1400 1190

fittings, sto.
Total 5380 4896 6580 5986 8000 7304
2. Benefits logt
Ash 33 412 51 541 63 789
3. Custs zaved

2} Dung 323 338 512 1457 530 1794

b} Firewood 1680 2575 1825 232 1597 2475

¢} Kerosene 164 205 153 191

To+al 1988 3511 2501 4491 2380 44860
4. Het addition tn 1955 3089 2450 3850 2317 36?]
benefits{3-2)
5. Pay back pericod 2 2 2 2 3 2
{vears)
sJource Computed from Table 7 and Appendix

Table 2.1.



financial costs to the individuals. But if subsidy is ignored the
economic value of investment is lower than its financial wvalue.
In other words the investment is very desirable from society
point of .iew. On the other hand the technology shoulé be
acceptable even  without any subsidy because of high financial
gainé. Howaver subisidy is provided abt high but variable rates to
different groups of households &and 1t has its own implications as

disoussad in the (ollowing poales,

11. Conclusions

The study reveals that biogas technology is both financially as

weall a3 soclally viable as it yields valuable energy material

3

(gaz) without affecting the nutrient value of the dung used in

o
(&

chafging_ the plan%. It may be adopted by land owners as well as
landless who could keep at least four cattle heads. The landless
howsver have to s2ll the slurry to the land owners for which
ready market ils available., Because thermal efficiency of gas is
much higher than the traditiconal fuels of dung and fuelwood less
quantity of dung would be required to produce gas to supply same
quantity of energy for a household. As such fuelwood consumed as
supplementary  fusl by thoze households producing less dung  is

gsaved for others,

On  the basis of viability and efflciency of this alternative of
household  enerdy, there should be no hesitation in its adoption

by the rural bhonseholds, However, there se-ms Lo be other than



financial reasons for its non-acceptance elsewhere and even in
Mahi jda village by many well to do households who otherwise are

technically “eligible. It was =20 even at 50 per cent subsidy on
investment.in plant installation. One main reasén could be .lack

of education about its lbenefits and socially unacceptable

practice in the disposal of slurecy.

While the well to do households with 4 or more animals and owners
of land g0t the advaonbade of this technology and also from high
rate of subsidy on investment, the weaker sections having no or
fewer animals could not avail of such benefits. BSuch households
who partly depend on collected dung for cocking energy would be
devaid of it in case of inecreased stall feeding by the owners of
bicgas (not applicable in Mahijda case). Therefore, there is a
need to rationalise subsidy on this investment and its adoption

should be popularised purely on the basis of its financial gdains.

Oun  the other hand the existing organisations such as the Farmers
Cooperative Society in Mahijda may be exploited for popularising
large’ communiby sized plants for the use of the member
households located in clusters. Elsewhere, similar organisations
could be established for the diffusicn of biogas technology on
community basis. The subsidy of even 100 per cent would be

Justified in these sibuablons.
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The study revealed that the main reason-for the wider acceptance
of bivgas in Mahijda village was the shortage of traditonal fuels
coupled with increased prices of commercial fuel e.g. kerosene.

Since this _situation tg likely to deteriorate further with® the

aver increasing population, depleting scarce forest  resources,
saphaszis  ou alternative uses of crop residues, polizy on more
nroductive use of marginal and waste lands, atao, Therefore

potential for adoption and spread of this fLechnology is lardge and
wiould  increase  in  future. What 13 neesded  therefore iz oan
aggressive extention programme for its promotion‘ among the
masses. The involvement of weaker sections may be encouraded
through organisational innovations for community size.plants run
collectively., The policy on subsidy may be rationalised so that
it is not exploited by the affluent. It may be linked with iﬁcome

and community effort.
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Availability of Energy for Cooking from Different Fuels under
apecified Conditions af Efficiency in Its Ttilisafiocn

Energy per Assumpbions on Quantity Total

Fuels unit in Efficiency Conditions of fuel costs
calories {per ceal) required (Rs.)
Gobar gas 4713 : 60 Std.stove 1.00 c.m. -
Butane 10830 50 s s - 0.43 c.m. 1.94
Coal Zas 4004 506 . s . s 1.18 c.m. -
Kerosene oil 9122 50 Pressure 0.82 1lit. 1.40
: - gtove
Furnace oil 9041 75 Watertube 0.42 .,
~ boiler
Charcoal - 8930 28 Chullah 1.46 kg
Soft coke 68292 28 . s 1.61 ,,
Dry firewood 4700 17 . 3.47 ,, 1.73
Dry dung 2092 11 s 12.30 ,, 2.58
Electricity 860 70 Hot plate 4.70 Kwt 2.54
Source i) National Project on Biogas Dsvelupuent, Gu jarat

Agro - Industries Corporation, Ahmedabad, April 1982,

ii} Survey information on prices.



Appendix 2
Shadow Pricing Factors for Different Items
It has been recognised that costs. on and benefits }rom
investments Lhal accrue to individual enterpreneurs are different
bhan  thabt  acorue to the soeiety.  The two however are related
through  some coefficients. These coefficients are called the
ghédow pricing factors {8PF) and are us=ad bo convert  financial
cosbs and benefits to economic costs and benefits. Their values
may be saqual to or greater than or less than 1 depending on the
nature and extent of distortions in the normal prices of items
under consideration. due to imperfections in  the markets. Such
imperfections result from the scarcity or abundance of the itens
under reference. Normally a more scarce item will have a higher
SPF. Sufficient knowledge of demand and supply of varicus items

of costs and benefits, therefore, is necessary to arrive at

reliable sstimates of these factors. In the absence of detailed
information on the above variables some simpler method are used
at the cost of some bilag., Accordingly we have computed SPF for

items of costs and benefits related to biogas technology as given

in Table 2.1. The table also contains some details of their
computations. The logic behind these values is discussed as
follows.

Labour being surplus 1is priced at less than one. Assuming

unemployment rakte of 20 per cent its SPF is taken at 0.80. Fuel

is also a scarce commodity providing enerdy on which we spend

<y
[



scarce foreign éxchange. It iz therefore priced upward at 1.25
for scarcity value of the latter. Firewood is priced on the basis

of its energy content and than shadow priced further upward for

Table 2.1 : Shadow Pricing Various Iiems

Cems ulf Composition oFF Daoit Actual  3Shadow

cost and of costs & Ingre- Overall of price price
benetfihba benefits dients factor meas. (Rs.) (Rs. )
Bricks Lab, = .70 G.8 {(.7%,3y+(.15 ! 1GO 40 36

Fuel .15 1.25 %1.258)Y+(.15% |
Transp. . 15 1,00 13y=0.980 !

Cement 1.10 hag 50 B6
Sand Lab. .80 0.80 (.8%x.8)¥+(.2 ! c.ft. 1.50 1.28
Trans. -. 20 1.00 %x1})=0.84 !
Rubble, etc Lab. .80 0.80 {(.3%.8y+¢(.2 | ,, .00 4.20
Trans. .20 1.00 *1)=0.84 J
Stove, plpes, Matl. .85 .00 (.85k1)y+(.15 set 1200 1020
fittings,ete Taxes .15 0 *03)=0.85 1400 1190
Skilled lab. - 1.00 m.day 50 50
Unskill. lab. 0.80 . 15 12
Kerosene | 1.25 Lit. 2.25 2.81
Firewoond Keros.1.24 1.25 (1.24%1.25) qtl. 50 77.50
equiv. =1.55
Dung# Nitra, .017 5.84 (.017%5.84) ! . 20 56.99
=}, 0993 !
Phosp. .016 6.64 (.016%6.684) !
=0.1062 !
Potanh 010 2.50 {.01%2.5) !
=0. 025 : !
Humus .9587 0.24 (.957%.24) !
=, 2297 '
# Current prices of nitrogen, phospharis, rotash and
humus{organic wmanure) respectively are Rs. 1.87, Rs. 53.31.

Bg.2.90 and Rs. 0.20 per kg,



foreign exchange saved. Similarly dung was valued for the plant
nutrients and further priced upward for foreign exchange saved on
fertiliser imports. SPF for cement was 1.1 because of its scarce
supply. Tamt and rubble involve surplus labour as a major input
in  their supply and hence are shadow priced acecordingly. The
price  of stove and ather accessaries and Fittbings was  adjusted

forp bax oomponend.
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