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CHAPTER IXIT

GROWTH OF GOBAR GAS PLANTS

3.1 INTRCDUCTION

The substitution of mechanical sources of energy
particularly the rencwable sources of energy to conventional
methods has been gathering mementum in the recent past
almost 21l over the Harld.xrn the developing countries,
even.though the process of shifting to new methods of
gnergy scquisition is slow, on sceount of instituticnal
and non institutional faectors, 1t heg been recently realised
£hat unless an imnetus to the procass of adoptation is given,
the intensity of the encrgy problem which these countries
are facing today can not be mitigated, I therefore,intend
to meke a critical appraiszal of the quantitative growth of
biogas plants in India,Maharashtra “tate,and Xolhapor .
District which is the specific geoqraphical area of the

present study,

f

4 ‘ s
3.2 QUANTITATIVE REVIEW
3,2.1  .ALL INDIA. LEVEL

Since 1981-82 the numbzr of gobar éas plante
installed has been increasing rapidly , For a instance in
the year 1981-82 with the number of just 21588 Plants on
record, . 'f went to 1,98,000 by 1985-86 . Upto 198586 the
gran@ total of biogaes plants installed amounts to 5,41,930

all over the Country. The actualg have in facts exceeded
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the targets because of certain voluntary and non-
woluntary agencics such 83 Khadi and Village Industries
Comnission (KVIC), National Dairy Developnent Roard

{NDDD) and Action For Pood Production (AFPRO) eta.

for instance, for the yedr 1935«90 the target f£ixed
was 54,000 but it wsg exceeded by a margin of 15% and
the actual plants inatalled during that period

{ pril/Decenber 13892) worksd out te be 73,806, The
statevise position of the biogas development of the
year 19389=5¢ (April/December) against 1983«89(April/

December) is shown in the Toble No.2.1

TARLE NO,3.1

THZ STATEWISE POSITION OF THS BIOGAS DEVELOPMENT
TARGET AND ACHIBVEMINT POR 108950 (APRIL-DECEMBER)
ViS—A VIS 198839 { APRIL-DECEMBER)

W gt

Str.lics, States/tnion Period
Territoriss/ tenam o
ajencies AprileDec.B88«89 2pril Dec,1989«90

Targoet Achieve - Target Achieve

ment ment

3 2 3 4 5 6
1. andhra Pradesh 6000 3666 5600 1511
Ze arunachal 4 - 4 -

Pradesh

3. Asgam 1200 262 8C0 367
4, Bihar 2000 2404 2000 1207
5. Goa 400 71 100 1)0

6. Gajarat 4000 5849 4560 6286
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1 2 3 4 5 6
P "7/. Horyana 800 643 800 1018
8e Himachal Pradesh 1200 2891 1200 2652
9, Jamau and Kashmir 80 23 80 39
i0, Rarnstaks 2800 2692 2800 1705
il. Herala 00 1518 1000 765
i2. Madhy2 Pradesh 1200 19} 1200 446
13. Maharashtea 12000 23323 13800 21916
13, Masnipur 20 10 8 42
’159 Maghelaya 20 - 24 -
i6. Mizcram 40 © 83 40 &7
17. ‘Wagaland 16 - 4 -
18, Orissa 1690 4426 1200 6706
19. Punjab 1000 743, 800 1421
204 Rajasth;n 1200 1527 1200 1738
21, SkEkim 20 54 20 a2
22 Tamilnadu 5600 7583 4960 4362
23. Tripurae 20 - 30 31
24, Uttar Pradesh Te00 7368 4800 4359
25, West Bengal 2720 4201 3600 5097
26, igggﬁgg‘and Nicobar 4 8 18 11
27. Chandigarh 4 s 2 -
28, Dadre and Nagar Vaveli & i 2 -
29, Daman and Ddiu 4 ) 2 -
30, Delhi 28 23 ig 13
31, Pondicherry is 7 20 10
Sub Total (a) 52000 67436 50760 61901
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1 .2 3 4 5 6

" SubmToray (@) BeFs 52000 67436 50760 61901

32, KVIC 8000 3125 7200 5433

33, NDDB - - 40 -

4. APPRO - - HO00 6474
SUB=TOTAL (b) 3000 3325 13240 11905
CRAND ToTAlL {8)=x(b)} 60000 70561 64000 73806

SOURCEZ : Annual Report 1982.90, Department of Non-Conventional
Energy sources,Ministry of Snergy.Dovernment of india
Page 9,

3,242 MABARASITIRE LBVRL 3

According to the latest filgures available,the
State of Maharashtre runks first in respect of 4otal murber
of - gobar gas plants installed. For example by the end of
1985~86 ther number of biogas plents installed amounted to
28273/~ Rven though.,in the initial years of the decadell74-75
to 198485 it was lagging €317 behind the othor States. But,

jater on 1t out-numbzered the other States ,see table Noe3e2.
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TABLE NO, 3,2
THE QUANTITATIVE GROUTH OF BIOGAZ PLANTS IN3TALLED

IN MAHARASHIRA 1974~75 to 1988«83

T Sr.Nos Yaay No.of plants
. intalled

1. 197475 538
2, 1975=76 1,180
3. 1576=77 1,508
4. 197778 1,662
5, 1978-79 1,800
e 1379-80 2,529
7. 1980-31 2,706
Be 1981-82 2,883
S, 1082-83 8,029
10. 1983-84 22,882
1. 1984-85 52,346
12e 1985-86 i, A,

13, 1586~87 N, 2o

14, 188788 HeBo

15, 1588~89 % 21,323
16, 1989-9¢ * 21,916

NOTE ¢ * 1) vrom April to December dnly.

2} N.A. Not available,.
1) K.C.Khandelwal and 5.5.Mahdi, ‘'Biogas Technology?

3 Practicol Fand Book.Volume I,Tats Mogrowe Bill
Publishing Company Limited,New Delhi Third Reprint

page 65.
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26 Annual Report 1989-90sDepartment of Non=-

Conventional Energy Socurces, Minlstry of Energy.

Covernment of India,page 9.

During the £irst four §23rec of the Seventh

Five Year Plan { 1985-86 to 1088-89) the State of
Maharashtrs completed the bilogas plonts construction
which exceeded the targst by 156 % During the period
of 198589, the grand total of the plante installed
amounted to 2,73,33?(35 at 81l India loval the State
of Maharashtra topped thz list of and bagged the

prizes for its excellient achievement during the short
pericd of four years., But, one should not be comnplacent
ahout the qguantitative growth of biogas plants in
Maharashtra, It hag been rocently cbserved that a lsyoe
number of plants ingtalled are out of use, md henca,
at the lewvel of actual operation, 3 larger park of
total capacity in&talleﬁ maot be under-utilised either
on technical ground or shortage of cow dung. From the
technical point of view scowme bicgas plants have gone
out of opzration because of the large gize which can not
suit the omall fermers ard marginal fawvmers vhose
number cf livestock populcticn is inddaguate to maineain
the regular supply of Sung. The cuantitative grouvth of
plants in Maharashtre could be avtribnted to likeral
grants of subsidies. It is found that many of the small

and marqginal farmers have installed the planté undey the
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lure of nomin2l subsidy without estimating &£ the .regular
and sufficient supply of row material i.e.cow dung
which depends unon the number of animal populatioﬁ.
Roughly it can be said that,larger the number of
livestock population the greater would be the supply

of energy source for use of blogas piants.

3:2¢3 KOLHAPUR DISTRICT @

The Rolha-ur District of Msharashtra State
has a2 geograshical arvea of.8047 “g.KRilomatres » It's
area roughly measures to 2.54% of the totral geographical
ares of the Maheraghtra State., The locstion of the
District shown in the map of Maharashira ig appended with
this chapter, The whole District of Kolhspur has been
divided into three relief divisions namely hill? ragione
{above 600 metres), Feothill regilons (450 to 600 metres)
and plains of lowlands (below 450 metres) . Por the
talukawise datails of the relief divisions refer to
Table HNoeJe3s

TABLE MO, 3,3
TALUKAWISE RELIEF DIVISICONS OF XOLHATUR DISTRICT

Sre.No. Taluko - Hilly Region Foot Hill Plains and
low lands
1, Ajars 66.54 28,38 5,08
24 Bhudargad - 48,70 45,72 8,58
3 Chandgad 45,63 359,86 14,51
4e Gaganbawada 65,63 34.37 Nil
S tadhinglaj 31.46 44,76 23,78
6. HatRananoale 13,12 37.71 49,18
7 Kagal 18,58 32.24 49,18
B ¥agrvaer 32.506 22436 45,58
Q. Qanhala 68¢32 18,41 13.37
104 Radivnagari T2.75 24,00 3,57
1i. Shehuwadi 58439 40,47 1,14
12, Shirol 1433 2235 76*12

3OURCE: Dircctor,froundiater Survey.Govt.of Maharashira.



(34)
46% of the total srea of the District has been
elassified as hilly regions,33.10% az foot hill
region and 20% as low lands or plains, The taluks
of Kagal has 16,58% hilly reglions,32.24 % of foot
hills and 49,18% plains and low landa.

3623 a) POPULATION

hecording to ths Census of 1981 the Distzrict
had 25,006,339 population, hosording to 1991 Census,
the populstion of the District hos increzzed by 4 Lakhs

and the estimated figurs Ccomes to 29 lakhee

According to the Distrdct credit plan
prepared by ths Bank of India {(Iead Bank of the District)
1982, hearly 80% of land holders of the DBistrict belong
to 2nall and mergihsl » famwers Categorys Unto 1 hectare
the werdentoge worke out to be 48,399 and betwsen 1 kol

heetarss, the poroentage works out to he 32.41 %

3.2,3 b)  LAND ESE 3

wcording to recent data,publisled by the
District Soaizl and Teonomic and Statietical Year RBook
1988«89, the total geographicel orea of Kolhovur districe
meapureg 7,775,000 hecotares, Oout of this total geogrophical
ared, 1,45,000 hectares have been coversd by Yorest
farming 18473%  Again the lend which could not ba
brought under euliivation measures Lo 09,000 hackares.

The area of the grazing land in ¢hs digstrict and soes
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urider bush measures to 4900 Hecs, Then,sgain area under
current f£fallow and other fallow landz works out 4o be
47,000 Hect. Thus the area which is not urder cultivation
adds up to 3,110,000 hect. of the lond, This land is
properly maintzined and looked after will be helpful for
maintaining the cuality and also increasing the number
of 3 cattle porulstion in the district. The rest of the
land ie undey cultivetion and nesrly 11.3% has beoen

irrigated by a lift well,iske etc.z

3,2.4 CROVTY OF BIOGAS PLANTS IN KOLHAPUR DISTRICT

TARLE 342

DEVSIQPMENT OF DIOGXS PLANTS IN KOLHAPUR DISTRICT

{1982~3 to 13%C=-91)

Sr.No. Yaar No.of plant Ho.of plants Total
installed by installed by
231l2 Parished  RoV.I.C. (3+4)
1. . 1982-83 129 503 632
2 190384 581 829 1410
3. 198485 2152 697 2849
4, 198586 4081 664 4745
S. 1986..87 3157 525 3682
6o 1987-80 4193 574 £46%7
7 198889 5373 997 7375
8. 1289=50 4636 2391 7075
9, 1990=91 4493 4648 9141
10 TOTAL 29800 11328 41628

SOURCE :1)2ill1s Parishaqxblhapur O£ fice record book
2) RVIC Centre Holhapur Office record book.
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an overlook on Table 3,4 reveals a quantitative

growth of biogas plants during 8 short span of 1982.83

to 199091, In Eolhapur District, two agencies KVIC

~ and 21lla parishad,Kolhapur have taken the initiative

in encouraging the rural households to install the gobar

ges plant at subsidised cost, A2 8 result the total

number of gobar gas plants increased from Just 632 to

41,628, In this increasc the lionkchare goes to Zilla

Parishad,Kolhgpur. The major reasen £or an impressive

gshare of Zilla Parishad might have been due to ¢lose

contact of 7Zilla Parishad membera, because of thelr

cloge contact with ruzrsl households. Considering the

total household the number of rural households having

the gobar gas plants scems to be considerably low,

forming ¢ wvery ln-significant proportion. More than

this,the houscholde having gobar gas plants have been

induged by the gubsidies eausing congiderable reduction

in the ccst'ﬁunded by the State Covernment.

30245

PLANTS IN KOLHMAPUR DISTRICT

TABIS 3.8

LD o S BB

BLOCKJISE BREAKUP OFf THE NUMBER OF GOBAR GAS PLANTS
IN KOLMAPUR DISTRICT( 1982-83 to 1989-90)

BIACKWISE BREARUD OF TE NUMDIR OF GODAR GAS

Sr.No, Name ofthe No,of Mo.,0f Tot2)l Bloockwise
Block . plants plants 344 distriba
. inatall tion in
13&;311 ~a@ by percentage
ec oy K.Vl I.C,
Ze Pa
i 7] 3 '} 5 3
1, Ajara 1222 47 1268 4,98%
2. Phudargad 1973 118 2092 8.20%
3 Chandgad 1378 30 1468 5.75%



$373

1 2 3 4. 5 6
4 Gationbawada 273 26 299 1.189%
5. Gadhinglaj 1797 228 2022 7.92%
Se Batkanangale 1340 81 1821 T.53%
T Kagal 1684 3431 2225 8.,72%
8, Karvear 3503 1525 5028 19,71%
9, Panhala 2039 654 2693 10,55%
10,  Radhanagari 2494 603 3097  12.15%
il.  Shahuwadi 1144 17 1161 4455%
12, Shirol 1625 607 2232 8,76%
TOTAL 20671 4835 28506  100,00%

SOURCE 3 1) 2illa Parishad,Kolhapur Office Record Book.
2) K.VoI.C.Centre,Kolhapur Office Record Book.

3) Panchayaet Samitee,Xagal Office record book.

SINCE our case study of economic benefits of
g@bar gas plants is being restricted to the Kagal Taluks
and pazeiculavly the Murgud Town of the Kagal Taluka,

It 19 worth noting the blockwiszz distribution by biegas
plants over the period of 1982.83 t§ 198B=59,. Az gtataed
earlier the two agencies (2ills Psrishad asnd k.v,x.c.)
seem to hawve been wery éaﬁiv& in inducing the rural
household in different blocks of the district to have

their own biogas plante for cooking purposes. Among the
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various blocks the Rarveer block tops the list having

the torgets of biogss plants (5028), Radhanagari block

ranks second having 3097 bicegés plants. *nd Panhala

¢ and Kagal Talukas rank respevtively third and fourth,

In terme of percentage to the total number of biogas
plants in Kolhapur District,.the Karveer block has got

the highest percentage if.2.12.71% . R@dhansgari and

L

Banhala have . __ - the percentagew respectively 12,50% shares

and 10.35% . 2nd the Yagsl blosk just 8,72%. The

variations inthe percentages could ba attributed ko the
variationg in the cattle populatior of the blotks,
Though this ariterion may not necessarily be sueficient
te explain the voristions in verceentages of blockwise
distribution pf‘bi@gaa plants, There are othey faeéor&
gsuch as easy accese to financial agencies and glso

the agenciecg which have taken lead in the installaéian
of biogas plants in the District. ¥For the details of

the perecentage distribution vefer to the table No.3.5

3.2.6 THz KAQAL TALUKA AWD MURGUD TOWN

TABLE 3.6

IR TS PR S

GROUTH OF GCBAR GAS PILANTS IN TUE KAGRL RLOCK

ALD THE MURGUD TOWN (1982-83 to 1990-91)

. ig“ Year Plantg in | Plants in the Number of
“ ¥Kolhapur ¥agal block plants inthe
Distriot Murgud town
1 2 3 4 5
1. 1982-83 632 15{ 2,37%) Nid

2. 198384 1410 110 (7.90%) 02 (01.81%)
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i .2 3 4 5

3. . 1984-85 2849 323 (11.33%) 44 (13.62%)
4./  1985-86 4745 473 ( 9.96%) 14 ( 2,95%)
5. ;, 198687 3682 230 { 6.24%) 04 ( 1,74%)

/

67/ 198788 4767 349 ( 7.33%) 05 { 1.43%)
} A 1988.89 7375 735 (9.96%) 25 ( 3.40%)
R 198980 7027 587 (8.35%) 52 ( 8.85%)
94 1990=91 9141 460 (5.03%) 22 { 4.78%)
10. POTAL 41628 3282 (7.88%) 176 (5,36%)

(N:.B.: Pigures in the brackets shown percentage to tﬁe
total biogas plants of District and Block).
SQURCE : 13IAgricultura1 Department,Zilla Parishad,Kolhapur
Office record book.
2) KV.I.CCantre,Kolhapur Office record book,
3) Panchayat Somitee,Kggal Office record book.

Aceording to table No.3.6, the Kagal Block had a3
relgtive share of 2.37% in the total of the Holhapur district.
- The relative percentage shore of the Kegal Bloeck jumped up
to 11l.33% and there after it gshowed & congistant declining
trend of its relative percentage share, Tor example,ths
relative percentage share changed from 9,96% (. in the year
198586 to just 4.42% in the yesr 1990~%1., By the end of
1990«31,the Kagal block had just 7.65% share in the total

of the district, Coming to the Huragud town proper.the
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Murgud town had just two biogas plonts in the year 198384
forming 1.81% to the total number of bicgas plants inthe

Kagal Blochk. During the suceeding year 1984-88 its relative

share jumped o 13,62%. and th@r@aéter there had been
decline up to 1,43% by 1987=88, Dufing the three years
/1988»91, the relative share flue%uateﬁ betwosn 3;&0% and

2.85% , Dy the end of 1950=91 the relative shere of the

CHMurgud town in the total for the Kagal Block formed just

5.36%s In abhsgolute torms during this short period of

1983-91, the number of installed biogas plants increased

‘from just 2 to 176 (1990=~01). The overall increase of

the biogas plants instslled inthe Murgud town saems tobe
‘qﬁite low, Fence,concentrated efforts will have %o be directed
towards incressing h nuedar of households having biogas,
piants for £uel purposeg. The gluggish -growth of the biogss
plants to some extent could be assigned to cortain

constraints on the houscholds imposed by the small sdize

of their land holdings and consequent meagure cattle

population inelusive of both Mileh and draught animal,

36207 BROFILE OF ‘THE KAGAIL TALUKA

& brief 6utliﬂe of the profile of Xagol Tsluks:
Geographical ares of the Eagal Taluks measures
to Sﬁ.?ﬁ@ hectares, In the total gecgraéhieal area ofthe
Fagal taluka,the cultivable ares is resgéctiveiy £rom
Ty 86.24% and 7,04%. What is more relevené%tuﬁy is the

arca under forést. The ared urder forest measures 1473 hectares
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Again non-cultivable area amounts to 3260 hectares,
Fallow 3nd grazing land measures just 1184 hects,

on which the number of cattle population depends,

The area under bush and food crops amounts to 1311
hectares., According to 1981 Cansus,thes total

population of the taluka amounts to 1,88,028 which
forms 7,30% to the total population of the Kolhavur
District (25,06,330), Since 199lCensus vpopulation figure
talukawise were not available., We have estimated the
population of ¥agal taluka by 1951 to be 2,11,700 on
assuming the percentage of the mopulation in the

taluka to the total population of the District to be
constant at 7.3% . Thereforé i view of the growth

of population and tho growth of fuel requirement it is
quite necessary to provide to the inereasing population
with modern substitutes to traditional sourczs of

£fuel consurption for cooking purpose like £irewocd

and dricd cakes of cow dung. The préblem of providing

' economically viable substitute to traditional scurces
agsumes top most priovity in view of the continurous
deforegtation during the last few years. Not only

that the traditional source of fuel consumption will
have to be used very economically and conscrve them

by finding out suitable devices refleeting an
improvement over the traditional methoeds @ﬁ‘censumptien.
ain, in view of growing shortage of fuel liﬁe Kerosene,

natural gas for cooking purposes,the importance of using
o g D ) ;
41986 (1729 /
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traditional scources of fucl like cow dung (biogas)
and agricultural wastes through modern devices

which are directed towards elimination of wastes
increases. Por example,in Maharashtra,there are 75
lakhs rural households and their minimum demand for
fuel is 18,75,000 Cubic metras. The 2ctusl fuslwond
in the state indicates that, thé State produces only
2,53,750 Cubic metres firewocd which satisfies only
13,5% of the total demend of the fuelwoods and for

remaining requirement,they heve to depend on other

sources like coke,hsrdooke,cowdung,agriculteral
wagtes ,Kerosene . bicgas G%Gaga) More or less similar
conditions on rursl encrgy front prevail almost all

£he District of the State. The zame can be applied

at the taluks lewvel, Hence.the need for measures

either to congerve the traditional sources or o

ineresse thelr supplies and eliminate wagtes through
modern devices. The modern devices have certain
advantages over the traditional omesz. d henge %o

xR p explore the thrus: ared of the prezont resasrch,

iz feasibility of modern devices in the rural sogment

of the population. Hence,the present csse study is

being undertaken the scope of which is restricted to

the Murgud town of Kagal Taluka of ¢he Kolhapur District.
The relevant statistiesl particulors of the district,

taluka and Murgud are given bolous
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3.2.8 PROFILE OF MURGUD TOWN

(A) GEOGRAPHICAL LOCATION

The Murgud town = situated at the
distance of above of 43 Kilomatrea to thé South of
Kollspur <ity. The T@hsil Imadguarter Kagal is about
42 Rilometraé to éhﬂ north east érum the town: The
river Vedganga blows to tho test of the town, The
land of the town is mede up of black ention soil and
is generally plain. Dudhganga=-Vedgongd ”ahakaﬁi
Fakher Karkhena Ltd,,vhich is situvated in Bidri is
about S Wllomztres £rom the town. The Mowmi Vidyapeeth
at Gargoti is alsc about 13 Rilometres from thie town,
The famous treding ond commerclal cenktre of Wipeni
is about 21 Kilomstres,.to ﬁée East from this taqune.
The geographical lovetion of town iz : Latitude
16°20° ¥ and longitude 74Y 10° %, The orea under the
jurisdiction of Hunicipal Courcil admcotures 231 Ha,
22 R, Town's etéi&u&e is B54B8,6 metres above MiuS.L.
Average rainfall is 1163,4 mlllinmetre. Average maximem
temperature is 32.20 Centi.ond average minimum '
temperoture is 29a§° Ce. Generally the climamé is

temperate,
B) POPULATION
According to 1981 Consuz ,the total

population of Murgud town amounted to 85613, During

the last decade of 188C  its population hasnot

increasedmuch. On the conkrary . 3ccording to unauthorised
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astimate,the populetion hos decressed, However, we
take for granted that,the population hag remained
constant by the end of 1990, The totalpopulation has
bean clagsified into voricus cccupational distribu=
tions, The town itself has Doen situated in the
Mofuseil ares i.e.having surrounded by rural willages,
and the gconomy of the town itself has rural orientation
The nuidber of agricultural holding snd agrienliural
labourers dominate the ocoupationsl disktribution of
the population, The households othsr then the
agricultural households fomma wvary small roportion
of the total muber of households which according to
recent estimates amounts Lo 1220, Still it ig s
proctice in rural India,thot,the sgricultursl house .
holds combined tholr agricultural gpsrotions with
animal busbondsry eitlher with a view to supporting
their Zamlly incemes or to facilitatel their
agricultural operstions with the assistance of draught
enimals like bullick and buffaloves, dlong with the
draught animals,the agricultursl families undertake
the activitiss of resring the shel-animalg like shee
buffalowag,cows gheeps and goats,and even to some
extent pmaltry{i birds, Thege animals conetituts the
real scurce of raw materisl that go into the oubtnput

of bhiocgas.
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C)}  BOVINE PODULATION :

; Aecording %o the recent Census of snimal

population conducted in May,1991 amounts to 2672, The

/

. 7 ‘ ‘
+ distribution of bovine population runs as follow.

/ TABLE 3,7

S 5 s A 0GR B

K DI:ETE!@BUTEON OF DOVINE POPULATION OF MURGUD

/s

5.0, Animel Nutber % of total
Animal

L. 2. B
le Cow 297 1l611%

2 Bullack 204 Te &34

3. Calf 52 1e95%

e Buffalow - 894 33.45%

54 Buf falow (Maie) a 0« 07%

6o Breed of puffalow 137 5.12%

T Shoep 233 Be73%

8, Goat 203 30.15%

D Horse 48 1.80%
10, Total 2672 160,00 %
s Pnultry’ 1077 -

SOURCH 3-Classwise Consus of the Mnimal : 15,4,91
S 1cx) iy '
= Deputy Director,Bistrict Animal Husbandazy
Kolhapur OEfice,

NMow o day2 in the totasl numbar of animal
ropulation,the proportion of draught onimals par

agricultural family seems to have been reduced dus to
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mechandsaticon of forming and also commareialisation

of Farming,but the loss in the draught animals has been
made good by increase in the Milch animels due o
dairy developmental activitiew sponsored by the

“#Rate Governmmnent. Coing by average nunber of per
household,the installation of gobsr gos plants may not
e technically viable, Bven though some families hove
largé nunber of animels while some cthers have vy
emall nunber of snimals not gufficient to run @ gobayr
gas planti. This isﬂ mere o:é lezes & common phenomenon found
i:c; e universal ag far 88 the agricultursl households
aﬁ'ca concerned, In vhat way and how both facteors namely
mémber of animals of each familiez and bioéass plant
o?&ratﬁ.@n ig being commented on in the relév@m: Chapter,

+

and at sppropriate place in the suderding CThaptew, IV,
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