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A Geographical Study of Economics and Revenue of Biogas
: Plants in Kolhapur District (MS), India s

Krishna B. Patre*

Abstract :- The socio-cconomic background or the profile of the biogas plant holders can gives an idea
about the social and economic strata of the society who are using biogas. It is also necessary to review the |
social and economic background of the biogas plant holder in order to assess the relationship betw‘ecn
biogas plants and rural development. For example rural families having animals, agriculture land, required
area for biogas plant, financial ability, climatic suitability and desire to build the biogas plants leads into
increasing numbers of biogas plants and vice versa.
@ Keywords :- Economics of Biogas, Revenue, Biogas Plants, time and space.

Introduction :- A very first aim of the present geographical investigation is to find out.lh? sp'alial
distribution of biogas plants and the geographical variables responsible for the heterogeneous dxstr-lbunon's.
It has also attempted to study the operational efficiency of the biogas, economics of biogas and it 'role in
the rural development through grass root level facts. The present chapter is based on field work carrfed OI‘JK
by the researcher in the 2018. The facts and figures arc collected as per the sample designed explained in »
: the chapter first and attempts are made to make more precise and scientific study. The total 643 |
respondents or biogas plants were comprehensively observed, analyzed and evaluated in the light of ol
objectives taken onto consideration. For the sake of systematic and cffective presentation, the whole
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f chapter has broadly classified in to six sections as per the objectives. The first section deals with the '1*?
i’ introduction and overall outline of the chapter. The second section highlighted socio-economic backgrotlmd 1 !
; of the biogas plant holders, in which social and economic indicators are scparately analyzed. The section %
3 third has focused on the Spatial pattern of biogas plants in Kolhapur district. It has started with the nature, iy

types and present status of biogas plants in study region and ends with the spatial distribution and jc

operational efficiency of biogas. The section fourth has comprehensively presented the economics of
biogas, in which cost, revenue and profitability of biogas evaluated. The section fifth is concern to the role
of biogas in rural development and sixth section presented summary of the present chapter. Let us see one
by one.

@ Objective :- To Study Economics and Revenue Biogas Plants in Kolhapur District.

Study Area :- Kolhapur district is situated in the southern part of Maharashtra state. It lies between

15°43%and 17°17° North latitude and 73°40° and 74°42” East longitude (Map 2.1). It is surrounded
byBelgium district of Karnataka state to the east and south, Sangli district to the north and Ratanagiriand j
Sindhudurg district to the west. The Sahydri ranges to the west and Warana River to the northform the

natural boundaries. The last and most important subcomponents in the spatial distribution of biogas is the ot
spatialtemporal variations in the biogas. In fact, in geographical point of view, Spatiotemporal variation
canbe classified in to four sub groups according to the nature and extent of variation over a period of
timeand space (21) (PDF) Spatial Temporal Variation of Biogas in Kolhapur Distract.

Economics Of Biogas Plants :- The economics of biogas plants includes analysis of cost, analysis of
returns (revenue) and profitability from the plants. The cost, revenue and profitability of biogas has also
studied as per the Geo-climatic zone. The all calculations are made based on the average figures of concern
item. The standard cost, revenue and profitability concepts and techniques are used in order to get precise
idea about the economic viability of the biogas plants.

Cost Analysis :- The total cost has been broadly classified into two categories namely fixed cost and
operational or variable cost. The fixed cost is the initizl cost occurred on the installation of plant.

* Assistant Professor, Department of Geography, Vitthalrao Patil Mahavidyalaya, Kale.
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3 A) Fived Cort <= Table 4.19 indicates the fixed cost on the biopas Ff'-’"“ as well as Operation &
: n Geo-climatic zone The fixed cost inchudes the expenses on the bricks, sand, ccr.ncm_ 1,—.},(”“,' ’q':‘* Per ‘he“i‘
rocks, pipe, gas <ove bumer, door, roof material, interest on i ctunmm. depreciatioy ang mhér"qlv Stone ‘,
- sn nverage the fixed cost of biogas installation in western zone, middle zone cas'lcm 2one any whcq"‘:, h; B
o region is recorded to Rs. 25908, Rs. 24937, Rs. 24200 and Rs. 25()1‘5 respectively, |y Meany Ole Stud«-.if
3 a\:é-ragc there is no much more differences in the fixed cost (_lf hl'f?gﬂﬂ across the region ';‘“l on a:y:j
"’ 3 comparatively fixed cost is slightly more in case of western Geo-climatic zone. ' IOWEver“
,5_ B) Operational Cost :- The operational cost is also called as variable cost. It hag inc[u([cd : ! "
i such as Per day cost of dung, Maintenance (feeding the dung, dung feed to the plant, Paintjp, . expeﬂse;,
i g replacement), Cleaning of Biogas Compost, Transportation of Biogas Compost, Other M1is::|3irs ang
: ‘_ Expenses etc. ]anﬁou;'
o Table 3.19
= Cost Estimation of Biogas Plants in Study Region ;_
Western Zone | Middle Zone Eastern 7, -
Cost Particulars (Amt.in Rs)) | (Amt.in Rs.) (M;\ Tota)
= Bricks 2140 1771 1860 o in g £
N Sand 680 451 540 i
2 Cement 3000 3616 36—0()__\%:
== Labour 5200 4812 4500 !
Steel 1430 1071 1160
Stone 1768 1361 1450
- . Rocks 1880 1661 1750
S ayFxed  hipe 2250 1978 2000
= Gas Stove /Burner 2000 2250 1800
7 Door Material / roof | 2160 2347 2100
e Other 360 579 400
o Interest on | 2400 2400 2400
e Investment
v Depreciation 640 640 640
5o Total Fixed Cost 25908 24937 24200
el Per day cost of dung | 60 60 60
el Maintenance (feeding | 2140 1260 1471
5 the dung, dung feed
e e to the plant, painting,
Srive repairs and
d \!; : B) replacement).
LIThe Operation Cleaning of Biogas | 2400 2860 2150
£ ey Cost Compost
SR /Variable Transportation of | 2500 1800 1950
vl Cost Biogas Compost
grEul Other Miscellaneous | 300 300 300
AN Expenses
G ﬁ Total  Operational | 7400 6280 5931
(315 Cost
“ Total Cost =A+B 33308 | 31217 | 30131
1." . Source : Compiled by the Author Based on Field Work 2018 ‘
i }rf_ i These expenses are occurs when biogas is in operation. Data shown in the table 4.19 reveals %=
Tih ' fact that Rs. 7400, Rs.6280, Rs. 5931 and Rs. 6337 is the operational cost observed in westem zme T
e middle zone, eastern zone and Kolhapur district as whole respectively. It means that though there is ma
3 much more differences in the operational cost of biogas plants across the Geo-climatic zones, =2
gs,} operational cost of biogas is comparatively more in case of western region. i
Py e
i g
5 _
BB e

Scanned by CamScanner



PRI AT
SN AT AL SRR

74

ST P T T T P

140
Aalochan Drishti, Year- 6, Vol.- 28111 (Dee, 2021) I1SSN: 24584219

C) Total Cost :- The sum of operat .
the table 4.19 (hay the ;\’cra c‘tl Crlm.mnal cn'st and fixed c.osl is knm\n. as total cost. It has .cv:ulcncc from
in case of middle A~ Thcgm (;m 'u‘\st nf‘l\wgns plant’s is Rs.33308 in \ucstcrn’ zone and '|t I;‘i Rs. 322 II‘/'
is observed to Rs. 30131 and :{ ﬂ\:, :EC biogas ;lwlant cost of eastem zone and l\.olhapur district as whole
significantly less in Ca;lcl L ' 5. 31 ?2 respectively. It m.nphcs th:fl average biogas plant c:(pcnsbc's are
plant expenses are Q .nirn rc_:_nynn and ‘n has follm\'m% by middle region. Qr1 the contrary, the lol'al. |0gf;
disparities in the 101‘818 1cam)‘ more in westem rcglcjn. }l(‘)wcx:cr, there is no much more variations
Reven ' cost of biogas plants across the Geo-climatic zone.
gCnera:;nAfrrl:l:z'sl;?o:- The ‘eCOHf)mic. benefits derived from .1I1e biogas are incl
gas. It is quite difficult to exact calculation of the revenue due non acco

plant holders. Researcher has obtained data based on the responses given by {he respondents and made self
calculations based on market rates. For example energy saving due to biogas has calculated based on the
market rates of the LPG. In fact, households are given approximately information which is finalized by the
researcher based on market rates and self judgment.

The revenue derives from the biogas plant has grouped into thr
value of compost and other values.

ided in the total revenue
unting of the

ee categories i.e value of energy,

Table 3.20
Revenue Generation from Biogas Plants
Revenue | Particulars Western Zone | Middle Zone Eastern Zone
(Amt. in Ri)____(é_m_t_m_R_Q_ Amt. in Rs.
Value of | Annual Energy Cost | 23725 25915 32485
Energy | Saving = Per Day
Energy Cost Saving as
per  Market Price
(Energy  Cost of
Alternative i
Fuels)*365 days |
Lightening Cost | 350 240 120 236
Saving
Saving of  Other 850 651 780 760
Agriculture Residual
Value of | Market  Price  of | 4500 5200 7200 5633
Compost | Compost per Trailer
Increased Income | 3600 4150 3860 3870
from Agriculture due
to Biogas Compost
Other Monetary value of | 2700 2700 2700 2700
Values Saving per day Time
for the Collection of
Agriculture  Residual
as a Cooking Fuel
Total Revenue 35725 38836 40210 38263

Source: Compiled by the Author Based on Field Work 2018
ne wise revenue generation from the

A) Value Of Energy :- Table 420 indicates the Geo-climatic zo
23725, Rs. 25915, Rs. 32485 and Rs.

study region. It is evidence from the data that Rs.
27375 is obtained from western zone, middle zone, eastern zone and whole study region respectively from
the biogas plants through the annual energy cost saving. It means that eastern zone has receiving more
revenue from the annual energy cost saving. Likewise, Rs. 330, Rs. 340, Rs. 120 and Rs. 236 is obtained
le study region respectively through biogas plants

biogas plants in

from western zone, middle zone, eastern zone and who

from the saving of lightening cost. The Rs. 850, Rs. 651, Rs. 780 and Rs. 760 were saved in western zone,

middle zone, eastern zone and whole study region respectively throug

h biogas plants from the saving of
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other agricullure residug)

B) Value OFf Compost 1« The second major source of revenue from Ith h'_”f"" .:1 ”:c 1({-:'“:)7(;;11 !‘gcncrmcd
through biogas. 1 je seen from the data that on an average Rs, 4500 in western 2 n.L‘~ 1A}i = m_'mddle
‘mnc.‘Rq. 7.5_00 in eastern zone and Rs. 5633 in whole study region is revenue ;10“1’5"(‘;.( l‘Tf?(]lllgl1 hmgﬂs in
the form of compost. It is interesting to note that Rs, 3600 in western zone, Rs. 4150 in middle 70ne, R

o ; ed through the app )
3860 in eastemn zone and Rs. 3870 in whole study region is the revenue generat gh the Agricultyy,
income.,

AT T

7
]

C) Other Values

£

.{";".;"'

i~ Monctary value of saving per day time for the collection of agntcultu;c residug) as

; e iti sta ;
cooking fuel is found 1o Rs, 2700 in all the Geo-climatic zone. In fact, it is kept constant by aS5Uming 90
days during the summer and 30 Rs. per day.

%
o

v b
i

~
>
F L4

In short Rs. 35725 in western zone, Rs. 38856 in middle zone, Rs. 4021]0 m‘cats}:em Z0ne anq Rs.
whole study region per year is the revenue generated through biogas p z?nls ' the study regjq, It
means that comparatively more revenue is being generated through biogas plants in eastern zone,

38263 in

Summary :- The present chapter has humbly attempted to cover three major ok.)_]ectlves of the
research task. These major objectives were To study spatial pattern of biogas plants o Kolhapur digy,
assess the economics of biogas plants.; and to examine the relationship between biogas plants an
development. By considering these three main objectives chapter has attempted to m_ake i

and precise study. It has comprehensively presented social background, economic background and
agriculture profile of the sample biogas plant holders. In depth analysis of spatial pattern, €Conomics of
biogas and its role in rural development has carried out by applying standard tools and techniqueg, At
bottom line it can be stated that biogas are mainly concentrated in eastern region and i has pyre
Spatiotemporal variation in all the Geo-climatic zones. The economic benefits and €conomic Viability of
biogas plant is observed in all the Geo-climatic zones but it has comparatively more in case of eastery ||
Zone and less in case of western zone. The low profitability of biogas in western zope and more .
profitability of biogas in eastern zone have occurred due to the variations in the physical factors, The
contribution of biogas plants in the rural development is notable in all the Geo-climatic zones of the -
district, though the role of biogas in agriculture development is insignificant. The environmenty]

significance of biogas is also appreciable and it has proven as a good source of green energy to the rura|
area.
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4.4.3 Profitability Analysis

- In order to assess the profitability of the biogas plants acro ;
: climatic zones, researcher has

Ss the geo-
performed following financial analysis.
Net Income :

- The net income from the biogas plants has calculated by subtracting total cost from total
revenue,

Net Income = Total Revenue -Total Cost

Gross Profit :- 1t has obtained by subtracting purchases plus direct ex

penses from the sales, Thus it has
caleulated by using below formula.

Gross Profit = Sales — (Purchases + Direct Expenses)

Net Profit :- The net profit has computed by subtracting tota

| operating cost, interest and depreciation
from the gross profit. Thus it has calculated |

by using below formula.
Gross Profit — (Total Operating Expenses + Interest +

Operating Profit:- 1t has computed by subtracting operating expensas from the total revenue. Thus it has
I g . ) g L
calculated by using below formula.

Depreciation)

Operating Profit = Total Revenue —Operational Cost
Benefit Cost Ratio :- It is a ratio of all pres

ent expected benefits to the all pre
cost. Thus it has caleulated by using below formula.

I present value of associated

Benefit Cost Ratio = Present Value of All Expected Benefits/ Present Value of All Associated Cost
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Net Pr ; PV i
today’ esent Value (NPV) :- It is obtained fom deducting today's value of invested cash from the
ay's value of the expected cach flows | '

Net Present Value (NPV) = Today's Value of the Expected Cash

Flows = Today's Value of Invested Cash

Net Income from Biogas :- It is ohserved from the table 4.21and figure 4.7 that on an average Rs. 2417,
R‘ 7639, Rs.10079 and Rs. 6711 the net income from the biogas plants is recorded in western zonc.
n}ldc'ilc zone, castern zone and in whole district respectively. It means that net income from biogas plants is
significantly more in eastem zone and it is very less in western zone.

Gross Profit from Biogas :- On an average Rs. 25625, Rs. 29876, Rs.38514 and Rs. 31337 the gross
profit from the biogas plants is recorded in western zone, middle zone, eastern zone and in whoft" district
fespectively_ It means that gross profit from biogas plants is significantly more in eastern zone and it is less
In western zone.

Net Profit from Biogas :- On an average Rs, 22585, Rs. 26836, Rs.35474 and Rs. 28297 the net .prO‘ﬁI
from the biogas plants is found in western zone, middle zone, eastern zone and in whole dlst_r'?‘
correspondingly. It means that net profit from biogas plants is significantly more in castern zone nd it
less in western zone.

Operating Profit from Biogas :- On an average Rs. 28325, Rs. 32576, Rs.34279 and Rs. 3?726 the
operating profit from the biogas plants is found in western zone, middle zone, eastern zone and in whole
district respectively. It means that operating profit from biogas plants is significantly more in eastern Zon=

and it is less in western zone,
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