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ABSTRACT

     The barriers for the development such as depletion of natural

resources,  environmental  pollution,  widening  gap  between  energy

demand and supply can be related to a considerable  extent to the

inappropriate selection of technology.  It is possible to alleviate these

hindrances  for  development  to  some  extent  by  giving  enough

importance  for  selection  of  certain  technologies,  region-specific

planning and generalization in planning.

     Decentralized energy planning is one of the options to meet the

rural  energy  needs  in  a  reliable,  affordable  and  environmentally

sustainable way. The main objective of energy planning at the village

level would be to meet the energy needs locally and in an efficient way.

In this work an effort has been made to arrive at allocation of energy

resources particularly at the village/regional level.

     This work explores the problem of selection of sustainable energy

technologies that could be used to convert the available surplus rural

energy resources, so as to suit the specific energy demands optimally

required  for  the  rural  areas  of  the  Malnad  region  in  Shivamogga

District of Karnataka state, India.  The focus of the research work is to

investigate  in  detail,  the  energy  availability  from agricultural  crop-

residue and animal waste, existing energy consumption pattern of the

selected villages of the study region.  Among the seven taluks of the

study region, selection of villages from each taluk is made such that,

selected villages represent the typical characteristics of the given taluk

in terms of the  type of crop grown, number of crops per year, type of

land holdings and availability of different types of agro-residues. Data

used for the above analysis is obtained by conducting detailed survey
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of 18 villages from different taluks comprising of 3,400 households.

Written questionnaire is used to elicit primary and secondary data.

Integrated  energy  plan  for  selected  village  is  prepared  for  100%

coverage  basis,  covering  geographic,  demographic  characteristics,

economic  activities  and  general  living  condition  of  the  people.  By

extrapolating the available village data, energy consumption pattern of

each taluk and the study region is obtained.

     Survey reveals that most of the households still using traditional

stoves  for  cooking  (85%)  and for  water  heating  (95%).  Also  energy

demand for cooking and heating is maximum.  It is evolved out from

the analysis  that  about 65% of  the  energy requirement  of  a  study

region can be met with locally available energy resources and about

35% of  energy needs have to be met  from outside energy sources.

Further, it is also observed that large amount of initial investment is

required  in  utilizing  certain  technologies  like  biomass  gasifier  and

fluidized bed gasifier. Total units of electrical energy consumption per

month in the rural area of study region are about 40 million units. It

is  estimated  that  using  gasifier  and  fluidized  bed  gasification

technology about 12 million units of electrical energy can be generated

per month by using only major agro-residues available in the district

and it can supply about 31% of total electrical energy requirement.

Animal dung available in the study region can produce 2,10,51,750

m3  of  biogas  per  month.  This  can  meet  about  60%  (100%,  if

community  biogas  plants  are  utilized)  of  energy  requirement  for

cooking.  Village people  need not depend on natural  forest  for  their

energy needs. It is possible to provide energy security for the entire

village community by using locally available energy sources only. 

1. INTRODUCTION

     Energy is one of the basic infrastructural ingredients for all-round

development of any country. World primary energy consumption grew

by  2.5%  in  2011[13].  Energy  used  to  generate  electricity  which

remains the  fastest  growing sector,  accounting for  57% [14]  of  the

projected growth in primary energy consumption for the year 2030
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(compared to 54% for 1990-2010). Fig. 1 gives the data of increase in

the population and the world energy production of conventional and

sustainable energy sources.  It is observed that conventional energy

production would be maximum by the year 2040. 

Fig. 1 World Energy Production
(Source: http://www.quaker.org/clq/2007/T Q E155-EN-WorldEnergy-1.html)

Total electrical energy requirement of the country is 8,62,125 MU

but the availability is  7,89,013 MU [4] and hence the energy deficit is

8.5% (2011).  Even though renewable  energy potential  is  very high,

installed capacity of electric power generation is only 24,503 MW [4].

The per capita consumption of electricity in the country also increased

from 15 kWh in 1950 to about 814 kWh in 2011. About 90% of the

villages have been electrified. However, the country continues to have

mismatch between demand and supply, as seen from the experienced

energy and peak shortages that was to the tune of 8.5% and 10.3%

respectively during the year 2010-11.

2. RURAL ENERGY SCENARIO

Energy and rural development are mutually dependent. Existing

power supply system is incapable to satisfy the electricity requirement

of rural India. About 400 million [4] people are reported to be outside

the purview of the electricity grid even in 2011 putting a big question

mark on the true relevance of such a policy to our country of villages.

The  number  of  rural  households  to  be  electrified  in  2005  was

2040 Projections

2010 Projections
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4,08,53,584  but only 56,79,143 households were electrified in the

period  2005  to  2009.  The  total  requirement  of  electricity  for  the

4,08,53,584 unelectrified households is 1.2 billion units per month.

This  is  only  1.8%  [4]  of  the  average  generation/month  already

achieved  in  2010-11.  The  major  rural  energy  programme  is  the

extension of grid electricity to the rural areas.  However, at present

there are 80,000 villages in India that need to be electrified. Out of

these,  18,000  villages  are  remote  where  grid  extension  is  not

economically viable. Due to low demand on account of poor reliability

and quality  of  the  existing power  supply  as well  as on account  of

inability of households to afford electricity connection, about 65% [22]

of  the  households  in  electrified  villages  do  not  receive  benefits  of

electricity even now. The net result is that at least 70-80 million rural

households still depend on kerosene lamps for meeting a basic need

such as lighting (according to the draft Tenth Five-year Plan 2002–

2007 of the Planning Commission, Government of India).

Biomass is a vital source of energy for rural household energy

requirements in India. The available surplus biomass resources are

wood chips, rice husk, cotton stalks, corn cob, arecanut husk, etc. If

they  are  used  efficiently  with  the  available  new technologies,  it  is

possible to generate the power in the local area only.

The  availability  of  cow  dung  in  the  rural  areas  is  sufficient  to

generate biogas for their cooking requirement. NPetroleum based fuels

are obtained from limited reserves. Hence it is necessary to look for

alternative fuels (Bio-diesel), which can be produced from edible/non-

edible oil available in the rural area.      

In India demand for electricity is increasing at a rate of 8% [13] in

rural areas. Therefore it is necessary to search for decentralized and

renewable energy based options to meet the rural energy needs in a

sustainable way. Among all the renewable energy sources, biomass is

the  largest,  most  diverse  and  readily  exploitable  resource.  The

different sustainable energy technologies are biogas, biomass gasifier,

fluidized  bed  gasification,  Briquettes  from  Sugarcane  Trash,
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Briquetting  of  Biomass,  Co-generation  in  Sugar  Mills,  Bio-diesel,

Improved Chulas etc.

3. REGION SPECIFIC PLANNING

Energy planning is  as  an organized process  by  which a  society

achieves  its  developmental  goals.  Planning  may  be  international,

national,  state,  district/taluk  wise  having  a  particular  objective.

Planning  can  be  of  two  types  sectoral  planning  issues  related  to

transportation,  agriculture,  energy  supply,  etc.  and  integrated

planning issues  related to  national  and regional  development.  This

work  touches  upon  the  survey–based  rural  energy  planning

methodology  and  includes  different  energy  sources  for  the  overall

analysis  of  energy  consumption  pattern  and  its  availability  in  the

specific  region.  By  collecting  all  the  energy  details  of  the

village/specific  region,  data  is  analyzed  and  new  rural  energy

technologies and energy conservation devices are suggested depending

upon their suitability and for assessing their acceptance by the rural

people. 

3.1 Objectives

The main objectives of the region specific planning are,

 To  identify  and  provide  minimum domestic  energy  needs  for

cooking, heating, and lighting purposes to rural people with due

environmental considerations.
 To provide the most cost effective mix of various energy sources

and  option  for  meeting  the  requirement  of  sustainable  rural

development.
 To  ensure  people  participation,  implementation  of  integrated

rural  energy  planning  plans  and  involvement  of  different

organization at the micro-level.
 To develop micro-level energy planning and its implementation

in rural areas.

3.2 Need for the Present Work

Region specific planning is of much significance when almost every

aspect  of  development  planning  is  being  undertaken in  centralized

manner. There are various problems associated with the centralized
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planning  like  urban  migration,  unemployment  and  poverty.  In

centralized  planning,  it  is  very  difficult  to  take  into  account  the

linkages  between  resources,  technologies  and  human  welfare  in

respect of specific regions. Region specific planning is important since

development can take place where people live. This can be considered

as the basic philosophy of region specific planning approach. It means

spatial planning for a region aiming at integration of people, work and

space.  Region  specific  planning  helps  in  fulfilling  the  development

goals of the region by better utilization of the regions energy resources

through appropriate technologies. 

4. DATA COLLECTION METHODOLOGY

In order to estimate the rural energy demand and energy resource

availability  of  the  selected  region,  the  data  is  collected  from every

household  of  selected  villages  using  written  questionnaire  to  elicit

primary and secondary data. 

4.1 Primary Data

The following are the primary data collected from rural households.

 General  household information such as number  of  members,

occupation, etc.
 Energy consumption details such as whether house is electrified

or  not,  connected  load,  type  of  lamps  used,  household

appliances, load scheduling, etc.
 Usage  of  automobiles  and  fuel  requirement/month  such  as

diesel and petrol. Also fuel requirement for cooking, lighting and

heating such as LPG, kerosene, firewood, agro-residue, etc.
 Land usage in acres for the different crops, type of land, type of

crop grown, annual yielding, number of crops per year, present

usage  of  agro-residue,  bovine  population,  availability  of  crop

residue, etc.
 Rating  of  irrigation  pump sets  used  and  average  number  of

hours of usage/month in summer, winter and rainy seasons.
 Other details such as use of renewable energy sources, devices,

types of chula used, etc.

4.2 Secondary Data
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The  following  are  the  secondary  data  documented  from

private/government agencies.

 Land  holding  particulars  of  the  region  (taluk  wise)  such  as

geographical  location,  total geographical  area,  total  land area

under  cultivation, total  area  under  forest,   non-agricultural

land, barren land, cultivable waste, permanent pasture,  trees

and groves, availability of waste land and fallow land , etc.
 Data of region demography, geography which includes area and

total rural population of  the region, projected population and

houses, total number of electricity consumers,  total number of

irrigation pumps energized, electricity consumption for domestic

and irrigation,  total electricity consumption of the village, total

number  of  houses  electrified,  average  rain  fall data,  total

number of motor cycles, tractors and power tillers of the region,

total  petrol,  diesel,  kerosene,  fuelwood  consumption,

consumption  of  LPG,  number  of  villages  in  the  region,

population  of  the  village,  total  number  of  houses,  data  of

livestock population, etc.

The integrated energy plan for rural area of  Shivamogga district

has  been prepared on 100% coverage  basis,  covering the  following

aspects.

 Geographic  and  demographic  characteristics  of  the  selected

villages.

 Economic activities and general living condition of the people.

 Present pattern of energy consumption.

 Present pattern of energy demand.

 Energy  availability  source-wise  for  cooking,  lighting,  heating,

transportation, agricultural and other economic developmental

activities.

 Assessment  of  affordability  by  the  households  of  the  various

energy options available in the region.

 Harnessing of  various sustainable energy options available  in

the region.
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 Setting  of  specific  technologies  for  harnessing  the  various

energy options available in the area.

4.3 Methodology

The  following  are  the  steps  followed  for  estimation  of  energy

demand,  estimation  of  energy  availability  and  identification  of

alternative technologies for energy conversion in the selected villages

of rural region. Energy consumption pattern of all the selected villages

of each taluk is extracted.

 Type of  energy used and amount of  energy used for  end-use

services is tabulated.
 Energy consumption pattern of the each taluk and the district

per month is obtained by extrapolating the survey data.
 Net cultivated land, type of crop grown, number of crops per

year, crop yield and total bovine population is estimated. 
 Energy availability  from agricultural  crop residue and animal

waste per month is calculated and tabulated.
 Appropriate technology in the planning horizon is selected for

converting  available  sustainable  energy  resources  to  meet

existing demand.

5. ESTIMATION OF TALUK LEVEL ENERGY RESOURCE AVAILABILITY

 Agriculture  is  an  important  part  of  the  economy  in  all  the

countries.  Besides  the  crops itself,  large  quantities  of  residues  are

generated  every  year.  Wheat,  sugar  cane,  maize  (corn),  arecanut,

coconut, paddy and groundnuts are just a few examples of crops that

generate considerable amounts of residues. These residues constitute

a major part of the total annual production of agro-residues and are

an important source of energy both for domestic as well as industrial

purposes. 

The availability of agro-residue in each taluk of the study region is

estimated by knowing the type of crop grown, number of crops per

year,  total  cropped  area,  crop  yield  per  hectare,  agro-residue

availability  per ton of  crop yield,  etc.  it  is  observed that maximum

hectares of land is used for growing paddy and the next priority is
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given for growing maize and arecanut. Availability of agro-residue on

monthly basis is estimated and shown in table 1.

Table 1.  Availability of agro-residue in kT/month (taluk wise)

Taluk
Crop-residue
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Rice Husk  (Paddy) 2.5 1.41 1.39 2.01 2.49 2.67 1.37 13.84
Corn Cob (Maize) 0.077 0.0048 0.063 0.77 0.38 0.27 0 1.56
Bagasse 
(Sugarcane)
Trash

9.1 0.478 0.45 0.35 2.52 0.55 0.119 13.567

1.37 0.072 0.067 0.05 0.381 0.082 0.018 2.04

Arecanut Husk & 
Fronds

5.103 1.07 1.65 0.938 3.147 1.1 3.0 16

Coconut Fronds 0.7 0.162 0.21 0.12 0.7 0.145 0.21 2.247
Total 18.84 3.19 3.83 4.23 9.61 4.81 4.71 49.25
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Fig. 2 Taluk wise availability of agro-residue in kT/month
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Fig. 3 Total agro-residue availability in kT/month

 5.1 Biogas Potential

In the rural areas, people are not using the available cow dung to

the  maximum  extent  for  biogas  generation.  Table  2  shows  the

collected  and  estimated  data  (taluk  wise)  of  live  stock  population,

biogas potential, rural population and volume of biogas required per

month. From this it is observed that if rural people adopt the method

of converting cow dung into biogas in community biogas plants, it is

possible to provide 100% energy required for cooking for the entire

rural region.  

Table 2.  Biogas potential

Taluk
Rural

population
Livestock

Biogas
potential

m3/month

Volume of
biogas

required
m3/month

Bhadravathi 178327   86360 2487180 1214400
Hosanagara 109957 111511 3211530   748800
Sagara 138294   94195 2712810   941790
Shikaripura 167573   92835 2673660 1141170
Shivamogga 170840 105656 3042870 1163400

Sorabha 178145 117868 3394620 1213170
Thirthahalli 128399 122537 3529080   874410
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Total   1071535 730962  21051750 7297140

Bhadravathi Hosanagara Sagara Shikaripura Shivamogga Soraba Thirthahalli

1214400

748800
941790

1141170 1163400 1213170
874410

2487180

3211530

2712810 2673660

3042870

3394620 3529080

Bio gas required per month in m3 Bio gas potential per month in m3

Fig. 4 Biogas requirement and its potential

6. DATA ANALYSIS AND DISCUSSION FOR STUDY REGION

The broad objective of energy planning encompasses a methodology

for rural energy planning at the district level to arrive at a feasible mix

of energy sources – conventional and non conventional that can meet

energy needs by keeping in the development priorities of the district. 

Shivamogga district is located in the middle of southern region of

Karnataka,  India.  The  climate  of  the  district  is  hot.  The  average

rainfall  is  about  1,818.9  mm.   District consists  of  7  taluks, total

number of villages are 1,443, rural population is 10,71,535 and the

number  of  houses  are  1,77,919,  nearly  80%  of  these  houses  are

electrified.  The  total  geographical  area  of  the  district  is  8,47,784

hectares under which forest area is 2,67,855 hectares, barren land is

13,312 hectares, non agricultural land is 88,453 hectares, cultivable

waste  land  is  16,307  hectares,  permanent  pasture  is  1,63,463

hectares, trees and grooves of 2,686 hectares, area under cultivation

is 2,55,854 hectares and the total area under irrigation is 1,32,037
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hectares for which number of irrigation pump sets used are 6,653.

Based on the climate, rainfall and irrigation, the major crops of the

district are paddy, sugarcane, maize, coconut and arecanut.  30% of

the land is used for cultivation of various crops, where paddy is grown

in total area of 1,27,521 hectares (49.8%), maize in 42,776 hectares

(16.71%),  sugarcane  in  6,623  hectares  (2.58%),  coconut  in  6,655

hectares  (2.6%),   arecanut   in  37,361  hectares  (14%).   The  total

livestock population of the district is 1,22,537, which include cattle

and buffaloes.  Total  of  15,848 tractors and 7,291 power tillers are

used  for  cultivation  and  transportation,  91,185  numbers  of  motor

vehicles are also being used in the rural area of study region. 

The  total  energy  consumption  pattern  of  the  study  region  is

tabulated in Table 4.18.  Firewood and grid electricity are the major

energy sources consumed in the region. The total energy consumption

of the region is 879 x 106  MJ. Fig. 5 shows the comparative study of

different energy sources consumed in each taluk of the region. It is

observed  that  consumption  of  grid  electricity  is  maximum  in

Shikaripura and Soraba taluk, due to the presence of more number of

IP sets. Number of houses in Bhadravathi (33,183) and Shivamogga

(30,821)  taluk  are  more,  hence  the  consumption  of  firewood  is

maximum.  Grid  electricity  consumption  in  Hosanagara  taluk  is

minimum due to less number of houses and IP sets.
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Table 3. Energy consumption pattern of Shivamogga district/month in MJ

    Taluk

    Item
Bhadravathi Hosanagara Sagara Shikaripura Shivamogga Soraba Thirthahalli Total

Electricity

(MU)

14.76 x 106

(4.1)

4.43 x 106

(1.23)

14.33 x 106

(3.98)

48.6 x 106

(13.5)

18.43 x 106

(5.12)

35.3  x 106

(9.8)

9.36 x 106

(2.6)

145.21 x 106

(40.33)
LPG

(cylinders)

7.9 x 106

(9000)

3.3 x 106

(3850)

4.2 x 106

(4860)

3.3  x 106

(3750)

10.4 x 106

(11875)

2.9  x 106

(3300)

5.6 x 106

(6375)

37.6 x 106

(43010)
Kerosene

(liters)

3.7 x 106

(99550)

1.2  x 106

(34142)

1.65 x 106

(43922)

2.1 x 106

(58011)

3.4 x 106

(92463)

1.9  x 106

(51746)

1.7 x 106

(46436)

15.65  x 106

(426270)
Petrol

(liters)

2.6  x 106

(78675)

1.0  x 106

(30425)

2.9 x 106

(90440)

1.2 x 106

(37608)

2.7 x 106

(81975)

0.9  x 106

(27310)

2.6 x 106

(78675)

13.9  x 106

(425108)
Diesel

(liters)

20.2 x 106

(517.8)

6.5 x 106

(168.5)

10.8 x 106

(257.9)

11.1 x 106

(284)

27 x 106

(690)

7.2  x 106

(183.7)

11.83 x 106

(302.6)

94.63  x 106

(2404.5)
Firewood

(tonnes)

114 x 106

(7600)

41.6  x 106

(2774)

53.5 x 106

(3568)

36.5 x 106

(2438)

106  x 106

(7088)

63  x 106

(4206)

52.2 x 106

(3483)

466.8  x 106

(31157)
Agro-residue

(tonnes)

22.5 x 106

(1500)

8.2 x 106

(550)

10.6 x 106

(713)

19.6 x 106

(1313)

20.7 x 106

(1386)

12.6  x 106

(842)

11.6  x 106

(774)

105.8  x 106

(7078)

Total 185.66  x 106 66.26  x 106 97.98x 106 122.46 x 106 188.63 x 106 123.8  x 106 94.89 x 106 879  x 106
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6.1 Biomass Energy Potential

Using  the  data  and  from  net  availability  of  crop-residue,  its

electrical energy potential is calculated for every crop-residue in each

taluk. Thus the percentage of electrical energy replacement for each

taluk  is  estimated.  Thus  possible  electrical  energy  and    cooking

energy replacements using locally available renewable energy resource

is tabulated in Table 4

Table 4  Net availability of crop-residue (kT) and its electrical energy potential
(MU)/month

Taluk

Crop-residue
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Electrical energy 
potential

0.833 0.47 0.46 0.67 0.83 0.89 0.45

C
or

n
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ob

Consumption 0.0192 0.0021 0.022 0.315 0.106 0.112 0
Net Availability 0.057 0.0027 0.041 0.455 0.27 0.158 0

Electrical energy 
potential

0.032 0.0015 0.023 0.26 0.15 0.09 0
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s Consumption 1.27 0.472 0.5766 0.3838 0.887 0.4573 0.725

Net Availability 3.833 0.597 1.0734 0.5542 2.253 0.643 2.375

Electrical energy 
potential

2.19 0.341 0.613 0.317 1.287 0.367 1.357

C
oc
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d
s

Consumption 0.175 0.0715 0.0733 0.0491 0.1976 0.06 0.05
Net Availability 0.525 0.0905 0.136 0.071 0.5 0.085 0.16

Electrical energy 
potential

0.3 0.0517 0.078 0.04 0.286 0.0486 0.0914

Total electrical energy 
potential
(Actual consumption)

3.35
(4.1)

0.86
(1.23)

1.17
(3.98)

1.28
(13.5)

2.55
(5.12)

1.39
(9.8)

1.89
(2.6)

Possible replacement using
locally available resources 81.70 % 69.91 % 29.39 % 9.48 % 49.80 % 14.18 % 72.69 %

Biogas potential
in m3/month

2487180
*1214400

3211530
 *748800

2712810
 *941790

 2673660
*114117
0

 3042870
*116340

0

 3394620
*121317

0

3529080
 *874410

Biogas required in
m3/month by % of houses
with live stock

303600

[25]

703830

[94]

480300

[51]

582000

[51]

290820

[25]

1140360

[94]

647010

[74]

Availability
1.37 0.072 0.067 0.05 0.381 0.082 0.018
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S
u

ga
rc

a
n

e
T
ra

sh

Energy  equivalent
in MJ 6849000 360000 330000 240000 190500 405000 90000

* Volume of biogas required for taluk and figures in square bracket gives average %
of houses with live stock

Table 4 explores the gross and net availability of crop residue in

kT/month in each taluk and its electrical energy potential in million

units. Also it shows the energy availability from sugarcane trash in

the region. It is possible to trace electrical energy potential from each

crop-residue  in  each  taluk.  Further  it  is  observed  that  electrical

energy potential  is  maximum in four  taluks and it  is  minimum in

Shikaripura taluk. It is possible to provide 100% energy required for

cooking for all the taluks through community biogas plants.
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Fig. 7  Biogas availability in % (taluk wise)
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Fig. 8  Electrical energy consumption and potential per month in MU

CONCLUSIONS

In  this  work,  the  problem  of  selection  of  sustainable  energy

technology is explored in the context of region-specific development

planning.  Crops  grown  in  different  parts  of  the  study  region  are

different  and are  closely  linked  to  agro-climatic  conditions.  Hence,

detailed  investigation  has  been  done  for  estimating  the  energy

availability from agricultural crop residue and animal waste. Further,

existing energy consumption pattern for selected villages in each taluk

of  the study region is  estimated by conducting detailed survey.  By

extrapolating the available village data, energy consumption pattern of

each taluk and the study region has been arrived. The gross and the

surplus availability of agro-residue in each taluk/district of the study

region have been estimated.

 Energy planning of any region should be based on existing levels of

energy  consumption  in  different  sectors.  Hence  sector  wise

disaggregated  information  of  energy  usage  is  obtained  for  Malnad

region of Shivamogga District to assist in the regional energy planning

exercise.

73 %14 %
9 % 50 %29 %

70 %
82%
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Finally, the problem of selection of suitable sustainable energy

technology is attempted for different parts of the region by taking into

consideration,  the  net  agro-residue  availability  and  type  of  agro-

residue with due environmental considerations.

The major findings of the research work are as follows,

 It is important to take into consideration the close relationships

between  resources,  technologies  and  development  while

preparing any region-specific planning models.

 Energy  availability  from agricultural  crop-residue  and animal

waste helpful  to assess the  potential  of  electrical  energy and

biogas respectively.

 Selection of sustainable energy technology studies carried out

within development perspectives is very good for enhancing the

quality of debate on technology-development issues. The main

advantage  of  selection  of  technology  studies  is  that  one  can

assess  the  development  promoting  potential  of  different

technologies.

 The  study  is  helpful  to  identify  the  technology  suitable  for

selected  village/region  (Malnad  region)  for  the  sustainable

development and also same methodology can be applied to other

regions.  To illustrate  this energy analysis  has been made for

Hosur village. It is observed that a total unit of electrical energy

consumption per month is 21,000 kWh. Using only major agro-

residue  (corn  cob),  it  is  possible  to  generate  6,428  kWh  of

electrical  energy  per  month  by  using  biomass  gasification

technology.

 Survey  reveals  that  most  of  the  households  still  using

traditional stoves for cooking (85%) and for water heating (95%).

Hence it is recommended to use higher efficiency chula.

 Total  energy  consumption  of  the  study  region/month  is

estimated at 1053 x 106  MJ. Average energy consumption for

each taluk is about 125 x 106  MJ and energy consumption is

maximum  in  Shivamogga  and  Bhadravathi  taluk.  The  major
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energy contributors for different end-use services in the study

region  are  firewood  (44%)  and  electricity  (13%).  Also  energy

demand is maximum for cooking (54%) and heating (20%).

 Average agro-residue availability in each taluk/month is about

7  kT and it  is  observed  that  crop-residue  is  maximum from

paddy and sugarcane crops. Gross agro-residue available from

all  the  crops  in  the  study  region  is  estimated  about  49

kT/month.  It  is  observed  that  availability  of  crop  residue  is

maximum in Bhadravathi (38%) and Shivamogga (19%) taluk.

 It is estimated that about 65% of the energy requirement for the

study region can be met with locally available energy resources

and about 35% of energy needs have to be met with outside

energy sources.

 Total electrical energy consumption per month in the rural area

of the study region is about 40 million units. It is estimated that

using gasifier and fluidized bed gasification technology about 12

million units of electrical energy can be generated per month by

using only major agro-residues available in the rural area of the

study  region and it  can supply  about  31% of  total  electrical

energy requirement.

 Average  volume  of  biogas  potential  for  each  taluk  is  about

30,07,392 m3/month but average volume of biogas required is

about  10,42,448  m3/month.  Animal  dung  available  in  study

region can produce 2,10,51,750 m3 of biogas per month. This

can  meet  about  60% (100%,  if  community  biogas  plants  are

utilized) of energy requirement for cooking.

 Biogas  potential  is  maximum  in  Soraba  (94%),  Hosanagara

(94%) and Thirthahalli (74%) taluk.

 It is observed that possible replacement (electrical energy) using

locally available resources is maximum in Bhadravathi (82%),

Hosanagara (70%) and Thirthahalli (73%) taluks.
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 It  is  possible  to  provide  energy  security  for  the  region using

locally available energy sources only and village people need not

depend on natural forest for their energy needs.

 Further,  the study also reveals that  integrated use of  certain

technologies such as community and individual biogas plants,

biomass  gasifier,  bio-diesel  extraction  unit,  fluidized  bed

gasifier, briquettes from sugarcane trash, briquetting of biomass

leads to self-reliant regional development.
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