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Revision history of this document

Version | Date Description and reason of revision

Number

01 21 January Initial adoption

2003

02 8 July 2005 1 The Board agreed to revise the CDM SSC PDD to reflect
guidance and clarifications provided by the Board since
version 01 of this document.

1 As aconsequence, the guidelines for completing CDM S¢

PDD have been revised accordingly to version 2. The lat
version can be found at
<http://cdm.unfccc.int/Reference/Documents

03 22 December 1 The Board agreed to revise the CDM project design

2006

document for smaiécale activities (CDM5SSGPDD), taking

into account CDMPDD and CDMNM.
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ImprovedCook StovesCDM project of JISMBT
Version: 11
Date:18" May 2010

‘ A.2. Description of thesmall-scaleproject activity :

Janara Samuha Mutual Benefit Trust (JSMBT) is a registered comntasigd organisation with over

7200 rural women, who ka come together for their further economic development. While JSMBT has
been recently registered as an independent legal entity, JSMBT has been promoted by SAMUHA, ¢
development organisation that has been working with these women and their commuriéesO8i6.
JSMBT works with women in over 500 villages and hamlets spread over Raichur and Koppal districts.
Through this projectJSMBT intends to disseminatemproved Cook Stow (ICS) in 168 villages
covering 29 Gram Panchayais DevdurgaTaluk of Raichur District, Karnataka.

Purpose of the project activity

The purpose of the project activity is to replace inefficient traditional cook sio&,5500 households

with efficient fuelwoodsingle/double pafiC H U L | Kdok stovesin a biomass deficient district of
Raichur, Karnataka State in India. This district gesatly diminishedbiomass resourseand the wood
demand far exceeds the available renewable woody biomas€HUEIKA cook stove save®7.5% of

h o u s e fuelwoddsB§ reducing fuel wood consumption, the project activity reduces green house gas
(GHG) emissions stemming from the use of nenewable biomas€CHULIKA cook stove will save

2.01t of CQu/yr/family in this region The project activity is expected to prevd3,215tCO, emissions

in a yearby implementingCHULIKA stovesin 21,500 householdanda total 0f432,150tonnes of C@

for a period of 10 years.

Implementation of the project depends on the successful validation and registratienpobject as a
CDM project activity since the project will be financed completely from carbon revefines.
CHULIKA will be implemented in the project area after registration as a CDM activity.

Type of technology

The CHULIKA is a singlédoublepot stove based on a rocket stove desighe CHULIKA stove has a
thermal efficiency of 30.8% as certified by the Central Power Research Ing@iRid), BengaluruThe
combustion chamber of the stove is made of lightweight ceramic mixed with bintersombustion
chambelis cast dried and fired in a kiln and is a op&ce refractory castingChamber housing deep
drawn in a high tonnage hydraulic press and powder co@texlchamber shell is made of mild steel.
The dhamber top plates pressure i& cast out of light weight aluminum alloyhe wood grate is made of
galvanized steel wire andelded On theside is a port for feeding fuel into the combustion chamber.

! Gram Panchayat is the primary unit of the Panchayat Raj in India ajdisgiction is about 56 villages in
Karnataka.
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After lighting, air draft flows into the combustion chamber from under the woodegrdhis design
ensures preheating of the air and a complete combustion with no visible smoke and only small amount
of ash.The stove is suitable for rural household cooking wherein cooking, frying, baking flat bread,
heating water for bathg can be cowenientlycarried outyeplacing the traditional cook stove.

Contribution of the project activity to sustainable development

The project contributes to social, environmental, economic and technological benefits which contribute
to sustainabléevelopment of the local environment and the country as follows:

Social benefits
1 Reduces drudgery to woméddue to reduced fuelwood useho spend long hours and travel
long distanceso collectfuelwood
1 Improveswomen and childrais overall health by reding smoke irthe kitchen, thuseducing
health hazards from indoor air pollution.
1 Better cooking timé the materials used in making Chulika transmit the heat effectively cooking
the food faster
Better cooking environmeilue to less smokand carbon due in the kitchen
1 Better quality of lifei the rural communities get family time as the whole family can sit and eat
together

=

Environmental benefits

1 Improves the local environment by reducidggradation of forests andeforestation in the
project aea

1 Reducesindoor pollutioni CHULIKA emits less smoke and reduces both morbidity from
respiratory diseases and other health hazards, as well as the medical expandituee A
resourcepoor household would need to spdimdited available financesn medicines further
exacerbated bjoss of wages from both not being able to work and having to look after-the ill
person

1 Reduceglobal and local environmental pollution and environmental degradaticediogtion in
use ofnonrenewable biomadfusleading to reductiorin GHG emissions

1 Less water and effort is needed for cleaning vessels as the cooking process is relatively smoke
free

Economic benefits
1 Will provide employment to local communities through the CDM activity
1 Will reduce purchase of fuelwoahd/or wage equivalent from reduced firewood collection time

Technological benefits:
9 Introduction of new technology to the rural communities

‘ A.3. Project participants:

Kindly indicate if the Party
involved wishes to be
considered as a project
participant (Yes/No)

Name of Party involved | Private and/or/public entity(ies)
(*) ((host) indicates a Project participants (*)
host Party) (as applicable)
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: Janara Samuha Mutual Benefit Try
India (host) (JSMBT) No
(*) In accordance witthe CDM modalities and procedures, at the time of making the @D

public at the stagef validation, a Party involved may or may not have provided its approval. A

time of requesting registration, the approval by the Party(ies) involved is required.

‘ A.4. Technical description of thesmall-scaleproject activity : |

‘ A.4.1. Location of thesmall-scaleproject activity : |

| A4.1.1. Host Party(ies): |
India

\ A4.1.2. Region/State/Province etc.. |
Karnataka

\ A.4.1.3. City/Town/Community etc: |

Devdurga Taluk, Raichur District

A4.1.4. Details of physical location, including information allowing the

KARNATAKA

PAKISTAN Siinarga

Bijapur

ARABIAN BEA UAY OF BENGAL




PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Version 03 PYFOOE }

CDM i Executive Board

Figure 1. Map showing Karnataka State, Raichur District and the Devdurga Taluk where the
project will be implemented.

Raichur district lies b&teen 15 deg. 09 min. and 16 deg. 34 min. N latitude and 75 deg. 46 min. and 77
deg. 35 min E longitude The district is bounded on the north by the district of Gulbarga, on the west by
the districts of Bijapur anBagalkot on the east by the district Bfahboobnagar of Andhra Pradesh, and

on the south by th&arnatakadistricts of Koppal and Bellary, as well asurnool in Andhra Pradesh.

The two rivers, the Krishna and the Tungabhadra, form the entire northern and southern boundaries c
the district.The coordinates of thEaluk Devdurgas 16.433°Nand76.917°E.

The type and category of the project activity according to Appendix B to the simptifiddlities and
procedures for smadicale CDM project activities is as follows:

Project Type Il - ENERGY EFFICIENCY IMPROVEMENT PROJECTS
Project Category i Il.G. Energy efficiency measures in thermal applications of nomenewable
biomass

The chosen teclubogy involves energy efficiency improvement ithermal applications of nen
renewable biomass by introduction of high efficiency biomass fired cook stoves for caokiggating
water It is a small thermal appliance that displaces the use ofer@wabé biomass by improving the
efficiency of the cook stove and replacing the use of-nebewable biomass. There are no similar
registered CDMproject activities that exist in the same region as the proposed project activity. Non
renewable biomass has beeedisince 31 December 1989 as shown in Sectig.

Technology/measure

The CHULIKA is a portable biomass cook stove that besn designed by iSquareD, a charitable trust
registered in Karnataka, with headquarters in BengaKmtnatakaThe CHULIKA is produced by Gray

2 http://www.raichur.nic.in/lGEOGRAPHY .htm
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Matter Technologies under a contract manufacturing agreemigmtiSquareD The production centre is
based irnthe Peenya Industrial Centre in Bengaluru.

The CHULIKA is a singlédoublepot stove based on a rocket stove desigpe. stoe is 25 cms in height,

the bottom diameter is22cms, the top diameter is about 27 cms while the net weight is 6.8 kgs.
CHULIKA has a thermal efficiency of 30.8% as certified by the Central Power Research Institute,
BengaluruCHULIKA uses refractoryaramic materials that have anrexhely high insulatioproperty.

The mouth of the stove and the combustion chamber are engineered for a better draft of air with
fiswirlingo effect. These two factors work in unison leading to optimal and complete combudtfuel
which in turn leads to lower emissions of carbon and particulate matiercombustion chamber of the
stove is made of lightweight ceramic mixed with binders. Tomkustion chambeis cast dried and

fired in a kiln and is a onpiece refractny casting.Chamber housing deep drawn in a high tonnage
hydraulic press and powder coatdthe chamber shell is made of mild steel. Tharber top platés
pressure die cast out of light weight aluminum allblie wood grate is made of galvanizedebtsire
andwelded On theside is a port for feeding fuel into the combustion chamber. After lightinglraifir

flows into the combustion chamber from under the wood gfditis. design ensures preheating of the air
and a complete combustion with no visible smoke and only small amounts dthasktove is suitable

for rural household cooking wherein cooking, frying, baking flat bread, heating water fargoedhn be
conveniatly carried outreplacing the traditional cook stove. The industrial production involves constant
research and development, quality controls and checks.

Please indicatthe chosen crediting period and provide the estimation of total emission reductions
well as annual estimates for the chosen crediting period. Information of the emission reductions s
indicated using the following tabular format.
Years Estimation of annual emission reductions in
tonnes of CQe

2011 (start date ¥ January 2011) 43,215
2012 43,215
2013 43,215
2014 43,215
2015 43,215
2016 43,215
2017 43,215
2018 43,215
2019 43,215
2020 43,215
Total estimated reductions (tG€) 432,150
Total number of crediting years 10
Annual average of the estimated reductions ove

the crediting periogtCO,€e) 43,215

There will be no public funding involved in the project activity.
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large scale project activity:

The smaliscale project activity is not a deindled component of a large project activity since there is no
registered smakcale CDM project activity or an application to register another sisdle CDM
project activity:

1 With the same project participants;

1 Inthe same project category or technology; and

1 Registered within the previous two years; and

1 Whose project boundary is withih km of the project boundary of the proposed sipedlle

activity at the closest point.

The proposed smadicale CDM project activity ishe first CDM project activityin India applying the
smalklscale methodology AMS II.G.

SECTION B. Application of a baseline and monitoring methodology

TYPE Il - ENERGY EFFICIENCY IMPROVEMENT PROJECTS
CATEGORY: II.G. Energy efficiency measures inthermal applications of nonrenewable biomass;
Version 02; EB 51

B.2  Justification of the choice of the project category:

This project is applicable as per the definition in the Annex B of the simplified methodologies for
selected smaltcale CDM projechctivity categories, Type Il.G. Energy efficiency measures in thermal
applications of nomenewable biomass; Version 02; EB 51

i This category comprises appliances involving efficiency improvements in the thermal
applications of nomenewable biomass. Tharoject activity is introduction of high efficiency
biomass fired cook stoves at household level for coolimdy heating water for bathintn the
baseline, inefficientook stoves are being used for cookimgiheating water for bathing

1 There are no regiered smalscale CDM projects existing in the same region as the proposed
project activity. Thus the proposed project activity will save-remewable biomass which is
currently being used in the baseline by the beneficiaries.

! The communities are usinge nonrenewable biomass sinB4> December 1989.

0 A study was conducted in 198§ by Ranganathaet al, 1993 which addresses the
supply and demand for fuelwood in Karnataka. The study was undertaken on request of
Karnataka Forest Department to address the supply and demand balance of fuelwood ir
Karnataka State. The total availability sifstainably harvestddelwood was 3.7 million
tonnes while the total consumption was estimated at 20 million tonnes. Further at the
Raichur District level (the project area), the availability of wood was 0.21 million cum,

? Ranganathan, V.Subba Rao, S and Prabhu, G.S. 1993. Demand and Supply of fuelwood in Karnataka. India
Institute of Management, Bangalore, 187 p.
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while the consumption was 2.10 million cum. Thus nemewable wood is being used
since 1989 not only in Karnataka, but also at the District level. The supply and demand is
based on nationally approved method of FSI, Govt. of India (i.e. mean annual increment
of forests vs the fuelwood consumption based on kampvey].

o A study conducted by Ramachandra, 2083sesseche ratio of availability DRB) to
demand (DRB+NRB) for various taluks of Karnatakhe taluk falls under the deficit
zone (00.23 renewable or-0.77 fre). According to the study, for the regsentative
taluk of Raichur, théyrg is 0.947.

0 Thus there is continued n@anewable wood being used sirk@89 till date.

Devdurga Taluk (deficient zone)

EOmsOurce sopias 500 dedOent Zores

B 1172

8 08lew iy
@ o oSt
90 wo23

Taluk-wise distribution of bioresources surplus and deficient zones in Karnataka

1 Type Il project activities or those relating to improvements in energy efficietigh reduce
energy consumptioan the supply and/or demand sidiall be limited to those with a maximum
output of 60 GWh per year or an appropriate equivalent whidielew 180 GWh and will
remain under the limits of smadtale project activity during every year of the crediting period as
shown below. The calcation of annual energy savings is as follows:

o Thermal energy savings pkeouseholdare calculated by multiplying the annual biomass
savings pehousehold fronCHULIKA systens with its calorific value:
Energy Savings (GWh) 8 NCV,

ysavings biomas:

iomas:

- By.(1- ZL"’).NCVb

new

“ Forest Survey of India (1996). Fuelwood, timber and fodder from forests of India, Forest Survey of inidiay M
of Environment and Forests, Govt. of India.

®T.V. Ramachandra, 2007. Geospatial mapping of bioenergy potential in Karnataka, India. Journal of Energy &
Environment, Vol 6, May 2007.
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2.943 (1- 0'18)3 4.167
0.30

8.27 kW.VhousehoId
0.0083GWHhousehold

Where:

By = Quantity of biomass used in the absence of the project activity in ton2e84 t per
householdsee Section B.4.)

doid = Efficiency of the system being replace®.1 (see Section B.4.)

drew =Efficiency of the system being deployed as part of the project actiiti08 (see Section
B.4.)

NCVbiomass =Net calorific value of the nerenewable biomass that is substitutePCC default
for wood fuel, 0.015 TJ/tonne, corresponds to 4.167 kWh/t (see Section B.4.)

The maximum number of eligibleouseholddo be disseminatedith the stovan this project activity is
therefore limited to 180 GWh/0.0083 GWhkr household 21,723 households

The project activity will remain under the limit of smallale project activity types (annual energy
savings below 180 GWh) during every year of the crediting period, because the maximum number of
householdghat will be disseminatedith the stoveunder the project will be limited to 21,500. The
families have been identifiemhd argrom the database of JSMBTConsidering the above, AMS II.G. is
applicable to the project activity.

B.3. Description of theproject boundary:

According to I.G methodology, the project boundary is the physical, geographical site of the efficient
systems using biomass.

This projects boundary will therefore encompass the sum &1f0physicalgeographical sites of all
individual householdslisseminatedavith the CHULIKA cookstoveunder this CDM project activity.

B.4.  Description of haseline and_its development |

In accordance with Paragraph 5 and 6 of the chosen method®igag/l.G. Energy efficiency measures
in thermal applications afonrenewable biomass, Version 2, EB 51:

It is assumed that in the absence of the project activity, the baseline scenario would be the use of foss
fuels for meeting similar thermal energy needs.

Emission reductions would be calculated as:
ER/ = By,savings* fNRB,y* NCVbiomass* EFprojected_fossilfuel

Where:

8 http://www.cdmookstoveraichur.in

1C
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ER Emission reductions during the year y in @0
By,savings Quantity of woody biomass that is saved in tonnes
fNRrBLy Fraction of woody biomass saved by the project activity in year y that c¢

established as nerenewable biomass

NCVbiomass Net calorific value of the nerenewable woody biomass that is substituted (IF
default for wood fuel, 0.015 TJ/tonne)

EFprojected_fossiiuel  EMission factor for the substitution of reenewable woody biomass by simil
consumers. The substitution fuel likely to be used by similar consumers is
71.5 tCQ/TJ for Kerosene, 63.0 tGOJ for Liquefied Petroleum Gas (LPG) «
the IPCC default value of other relevant fuel

y,savings™—

h
B =B,.(1- )

new

Where:
By Quantity of woody biomass used in the absence of the project activity in tonnes

Coid Efficiency of the baseline system/s being replaced, measured using representative s
methods or based on referenced literature values (fraction), use weighted average v
more than one type of systems are encountered;

0.10 default value may kmptionally used if the replaced system is the three stone fire
conventional system lacking improved combustion air supply mechanism and fli
ventilation system i.e., without a grate as well as a chimney; for the rest of the syste
default vdue may be optionally used

Chew Efficiency of the system being deployed as part of the project activity (fraction)
Step 1: B is determined:
According to the methodologyy B determined by using one of the two following options:

(a) Calculated as the product of the number of appliances multiplied by the estimate of average
annual consumption of woody biomass per appliance (tonnes/year). This can be derived from
historical data or a survey of local usage, OR

(b) Calculated from th thermal energy generated in the project activity as:

HG

p.y

B =— =
g NC\/biomasshold

Where:
HGpy  Amount of thermal energy generated by the new technology in the project in(ydar
Adopting option (a) Bis calculated as the product of the number of appliances multiplied by the

estimate of average annual consumption of woody biomass per appliance (tonnes/year). This can b
derived from historical data or a survey of local usage.

11
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An analysis of historicallata shows the following:

a) Ramachandra, 2007:A study on energy consumption patterns by Ramachafar&arnataka
calculated the per capita fuel consumption as follows:
PCFC = FC/P; where FC is the fuel consumed in kg/day and P is the number of adult
equialents, for whom the food was cooked. Standard adult equivalents of 1, 0.85 and
0.35 for male, female and children (below 6 years) respectively were used.

The per capita values used for cooking and water heating across thdimgt zones were
calcdated taking into account the variation in consumption due to seasons, which is 1.02
kg/person/day for water heating and 1.85 kg/person/day for cooking for the project area. The
average family sizes 5. Thus the fuelwood consumption per family per anrisifi.85+1.02) x

5 x 365 =5.23t/family/yr.

b) Ranganathan, Subba Rao and G.S. Prabhu., 1983A study was conducted to quantify the
consumption ofirewood and other fuels in the state of Karnataka, through an extensive sample
survey covering the entire state. The study consisted surveys to determine energy
consumption in households and establishmenith special reference tthe rural household
survey which was carried out in 300 villages, survey of wood dealers, and survey of industrial
and commercial establishments. According to $iedy, the total fuelwood consumption in
Karnataka is 1.6136 kg/capita/day. Thus the fuelwoodswmption per family per annum is
1.6136 x 5 x 365 2.94 t/family/yr

c) FSI, Govt of India, 1996: The Forest Survey of India (FSI) has been carryng forest
inventories since 1965 to assess the growing stock of various forests in different parts of the
country. Along with the inventory work, the FSI has also been carrying out wood consumption
surves in villages/towns to assess the fuelwood andlistimber requirements at the state and
national level. The annual average per capita consumption of fuelwood for Karnataka in rural
area is as follows: billets 47 kg; Twigsi 134 kg and wood 406 kg totalling 587 kg/capital/yr.

Thus the fuelwood consurtipn per family per annum is 587 x 52:94 t/family/yr.

According to FSI, 1996, there will be an increase in demandthegears due to the rate of population
growth (which is 2.1% every yearand the trend in raising consumption of fuelwdadich rcse by

0.5% every yegrand fuelwood demand due to lesser availability or alternate use of animal dung and
agricultural residues. But to be conservative in the estimate, the historical data of 2.94 t/family/yr has
been considered for the PDD.

Thus, an annual consumption of2.94 tfamily/yr based on FSland Ranganathan et al, study has
been considered for the PDD as it is conservative.

"T.V. Ramachandra, 2007. Geospatial mapping of bioenergy potential in Karnataka, India. Journal of Energy &
Environment, Vol 6, May 2007.

8 This is based on field survey of 33,000 households in the project area and converted to adult equivalent based ¢
Ramachandra study, wherestandard adult equivalents of 1, 0.85 and 0.35 for male, female and children
respectively were used

12
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Step 2: Determiningdoiq

The baseline traditional cod¢oves (100% of the baseline stoves) being replaced arestiores fires

and conventional stoves built of mud/clay lackimghimney and grate. These stoves can take either
single or two pots at a time and use firewood as Mekt of the households have two stoves, wherein
traditional food of the regioi flat bread and curryi is prepared at the same tinfehe efficiencies are
low and are of the order of 16%Thus according to the methodolo@y10default value is used as the
efficiency of the baseline stoves.

Figure 1: Traditional cooktoves used in tr‘iaﬁseline in the project area
Step 3: DeterminingQnew

The efficiency ofCHULIKA was conducted by Central Power and dResh Institute (CPRI§ which is

an accredited organizatibnThe test was conductenh 20" January 201(based on the Bureau of Indian
Standards (BIS), IS 13152 Biomass Chulha Specification. This Indian Standard was adopted by the
BIS which has been finalized by the Oil Burning Appliances Sectoral Committee and approved by the
Heavy Meclanical Engineering Division Council of India.h€ standard has been prepared in line with
the national approach towards fuel conservation Emgroved environment, mitigating the health
hazards and drudgery and the loss of forest cover caused by burning vecambkimng fuel. The thermal
efficiency fa chulhg when tested according to the specificasigiven in the standardshould not be

less than 25% faan improved cook stove in India

According to the test report of CPRI, the thermal efficiencshefCHULIKA is 30.8% or 0.308. The test
report d CHULIKA is shown in Annex 5.

Thus dhewfor CHULIKA is 0.308.

Step 4: DeterminingBy savings

® Jagadish, KS. (2004). The development and dissemination of efficient domestic cook stoves and other devices in
Karnataka. Current Science, Vol. 87, No.7.

10 http:/;www.cpri.in/

1 http://;www.cpri.in/corporate/credentials.html
12 http://bis.org.in/bis/html/13152_1.html

13
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Fuelwood is being used for cooking aneatingwaterfor bathing in the baselineA baseline survey of
30,000 households shows that 99% of the households use 2 stovesramdl% use 1 stove. It is a
cultural practice whereifiat bread and curris prepared simultaneously on both the stoVesis each of
the househokliwill be giveneithertwo single pot or onedouble poiCHULIKA stove to replace both the
traditional cookstoves in the baseline. Thidigelwood savings from cooking anteating water for
bathingat a family levelof 2 single pot/1 double patppliancess considered taetermineB, savings BOth
the traditional coolstoves will be dismantled during project implementation.

hold
7 )

Using the equatiorB =B,.1-

y,savings™—
new

By savings= 2.943 (1_ %

By savings= 1.98 t/household/ear
Thus By savingsfOr the project is 1.98 t/household/yror 1.98 t/2 single pot or 1 double pot/year

For clarity sake, throughout the PDD, $vings is discussed at a fan(iyousehold)evel.

Step 5: Determining fqq,

According to the methodology, tkbare of renewable and neanewable woody biomass in @he
guantity of woody biomass used in the absence of the project activity) is determined using nationally
approved methods (e.g., surveys or government data if available) and detéraipne he bllowing
principles needs to be taken into account:

Woodybi omass is fArenewabledo if any one of the fol

I. The woody biomass is originating from land areas that are fondwtse:
(a) The land area remains a forest; and

(b) Sustainable management practices are undertaken on these land areas to ensure, in
particular, that the level of carbon stocks on these land areas does not
systematically decrease over time (carbon stocks mayotamily decrease due to
harvesting); and

(c) Any national or regional forestry and nature conservation regulations are complied
with.

II. The biomass is woody biomass and originates from-fomst areas (e.g., croplands,
grasslands) where:

(a) The laml area remains as neforest or is reverted to forest; and

(b) Sustainable management practices are undertaken on these land areas to ensure in
particular that the level of carbon stocks on these land areas does not systematically
decrease over time (cavh stocks may temporarily decrease due to harvesting); and

14
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(c) Any national or regional forestry, agriculture and nature conservation regulations
are complied with.

Non-renewable biomass:

Nonrenewable woody biomass (NRB) is the quantity of wdmdmass used in the absence of the
project activity (B) minus the DRB component, so long as at least two of the following supporting
indicators are shown to exist:

1 Trend showing increase in time spent or distance travelled by users (avdodlsupplies) for
gathering fuel wood or alternatively trend showing increase in transportation distances for the
fuel wood transported into the project area;

T Survey results, national or local statistics, studies, maps or other sources of information such as
remote sensing data that show that carbon stocks are depleting in the project area;

1 Increasing trends in fuel wood price indicating scarcity;

I Trends in tle type of cooking fuel collected by users, suggesting scarcity of woody biomass.

Thus the fraction of woody biomass saved by the project activity iryylear can be established as non
renewable is

NRB

fiony = — 4
NRSY " NRB+ DRB @)

Project participantsshall also provide evidence that the trends seen are not on account of enforcement
of local/national regulations.

a) Ramachandra, 2007: The studyconducted byRamachandra, 2007 kmsed on survey results,
national and local statistics, studies, maps and other sources of information such as remote
sensing data that show that carbon stocks are depleting in the projectTdnigastudy made a
biomass status assessment based on compilation and computationrregobice supply for
energy generation based on data of area and productivity of agriculture and horticulture crops,
forests and plantations. The seetdse demand wasomputed based on National Sample Survey
Orgarnization (NSSO Study) data, primary survey data and from literaturereBimrce supply
from agriculture residue, forest, horticulture residue, plantation and livestock dung were
considered to assess the enestptus talukvise for Karnataka state in India. Bémergy was
computed based on the data compiled from the agriculture, horticulture, forests and veterinary
departments of the state. These values were implemented in GIS to generatéselbic
energyavailability maps. The taluWise potential was evaluated using maps of administrative
boundariesTaluk boundaries) and statistical data.

For assessment of forest biomass, management inventories of the forests were obtained fror
base maps, soil maps caigeological maps, narrative descriptions of the area and its history,
remote sensing data, which was used to obtain information about individual stands and field
samples from which detailed volume data was obtained through sampling procedures. The sourc
of information on forest lands was obtained frahe Karnataka Forest Department which
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maintains records of working plans, forest inventory reports giving information on the growing
stock, current status of forests, the management practices, plantatiotaimed and their
prescribed felling cycle. The renewable fuelwood or the bioenergy equivalent was computed on
the forest type, spatial extent, annual productivity and energy equivalent. The taluk wise area of
the dominant crops cultivated in a taluk veadlected from the state agriculture department.

The crop residue inventory included the measurement of both crop yields and crop residues tc
allow the development of residyeld ratio estimations and areased estimates of residue
yields. Thearea sanpling frame was used to provide an efficient basis of estimated crop vyields.
The crop residues were surveyed during both the Kharif and Rabi season.

The biofuels consumed in rural areas was computed based on the state rural population whicl
was obtainedrom the Census of India. Energy demand survey results reveal t8&e80f the

rural population is dependent on bioenergy. Hence the demand was projected taking into accoun
the rural population.

The ratio ofnonrenewable biomag®NRB) to demand (DRBNRB) was computed at taluk level

for various taluks of Karnataka. According to the study the representativéaluks of Raichut

the renewable woody biomass (DRB) available is 310644.41 Mkcal while the demand
(DRB+NRB) is ®13320Mkcal. Thus the frg is 0.947.Thus theshare of renewable and ron
renewable woody biomassin8onsi deri ng Ramachandraés stud

Non Renewable Biomass (kg) for the project area
Activity Data Value Source of data
Fuelwood Use (t/family/yr) 2.94 | Ramachandr&007
DRB (Demonstratably Renewable Woody Biomass) 0.16 | Ramachandra, 200
NRB (NonRenewable Biomass) 2.78 | Ramachandra, 200,
NRB+DRB 2.94 | Ramachandra, 200,
NRB
ey = NRB+ DRB 0.947| C
. alculated

This is further substantiated by the remote sensaigllite imagery providedy the Forest Survey of

India (FSI) that shows that carbon stocks are depleting in the project areBorBsé Survey of India
(FSIY®, Government of India, assesses the forest cover of the country oryaawoycle using salik

data. The main objective ike presentation of information on forest resources of the country at state and
district level and to prepare forest cover maps on 1:50,000 scale. First assessment of forest cover of tf
country was made in 1987 and theteafeight more assessments have been made. District wise
information on forest cover has been made available from the ghtadlite imageryassessment from

2001. The status of forests for Raichur district from the satellite imagery is as follows. @kdvedn
degradation and decrease in forest area of Raichur district based the satellite imagery.

13 http:/;www.fsi.org.in/
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Forest Cover map of Karnataka’
Year of | Geographical Very Moderately | Open Total % of
satellite Area Dense Dense Forest | Area | Geographic
imagery Forest Forest area
2000 6,827 112 0 14 126 1.85
2002° 6,827 0 20 87 107 1.57
2004° 6,827 0 2 26 28 0.41
2006 6,827 0 2 23 25 0.37

Increasing trends in fuel wood price indicating scarcify;study was conductetb understand the
trends and patterns in the role of common property resources of dry regions of Karnataka, whicl

1 http:/;ww.fsi.nic.in/sfr2001/Karnataka.pdf

15 http://ww.fsi.nic.in/sfr2003/karnataka.pdf
18 hitp://www.fsi.nic.in/sfr2005/Chapter%208/Karnataka. pdf
Y http://www.fsi.nic.in/sfr_ 2009/karnataka.pdf
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includes the project arfaThis is based on comparative analysis of results from selected studies
conducted in the dry region of Karnataka over the period 198100. The study shows that in

rural areas of Karnataka, common property resources (CPRs)asudbrests, wastelands,
pastures, have been providing substantial income to the rural households. These CPRs a
depleting at a very rapid ratehile the income has been increasing oversdwmeperiod of time.

This is mainly because of steep rise in phiee of fuelwood. Thus the study shows not only the
depletion of the fuelwood resources, but also the increase trend in fuelwood prices in Karnataki
due to scarcity of fuelwood.

Yearly Consumer Expenditure Survey among Indian households is carriby the¢ National
Sample Survey OrganisatigNSSO) Information on energy sources udsath for cooking and
lighting was collected as part of the survdhe surveyconductedduring 2004 preseat
separatelythe energyusedfor cooking and lighting in ruraareas, which shows that fuelwood
consumption accouetl for 54% of thetotal consumption expendituréds such, i can be seen
that there imnincreasean price beyond the yearly inflation raiadicating scarcity.

70 — Actual Prices
-~ 5% inflation
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NSSJ? data on expenditure on firewood and light in rural areas of Karnataka

18 http://dspace.vidyanidhi.org.in:8080/dspace/bitstream/2009/4026/1 0/R0A4-005-9. pdf

191997 http://mospi.nic.in/rept%20 %20pubn/ftest.asp?rept id=442&typéSSO
1998 http://mospi.nic.in/rept%20_%20pubn/ftest.asp?rept id=448&type=NSSO
19992000 http:/mospi.nic.in/rept%20_%20pubn/ftest.asp?rept_id=454&type=NSSO
200001 http://mospi.nic.in/rept%20_ %20pubn/ftest.asp?rept id=476&type=NSSO
2002 http://mospi.nic.in/rept%20_%20pubn/ftest.asp?rept_id=484&type=NSSO
2003 http://mospi.nic.in/rept%20 %20pubn/ftest.asp?rept id=490&type=NSSO
200405 http:/mospi.nic.in/rept%20_%20pubn/ftest.asp?rept 3809 P2&type=NSSO
200506 http://mospi.nic.in/rept%20 %20pubn/ftest.asp?rept id=523&type=NSSO
200607 http://mospi.nic.in/rept%20_%20pubn/ftest.asp?rept_id=527&type=nsso
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Thus the fyrg considered for the PDD i90.947.

Step 6: Choosing Elprojected_fossilfuel

According to Paragraph 6 of the chosen methodology, Type I.E. Switch froAR&loewable Biomass
for Thermal Applications by the User, version 02, this should be the substitution -@é&memable
woody biomass by similar consumers.

The energy ladder in rural India, and barriers inhibiting transitionommercial fuels for cooking is
shown below.

Strengthening PDS

Commodification ez o~ 2
of biofuels /—’ e
Biomass - i 1 Availability N
shortage 2 Accessibility 1 Availability
. e 3 Capital cost 2 Accessibility
Increase in {Equipment 3 Initial
income / security) receiving
e 4 Fuel cost cost
/ 1 Accessibility 1 Availability Electricity

2 Availability
{ 3 Fuel cost

\\ 1 Livestock Softcokelcoal
holding 1 Availability |~ =

2 Local crops 2 e Kerosene

3

Land holding

Z__F_uel cost LPG

Fuelwood I

Anirmal dung
and
aop residue

Weed
and shrubs)

Source: Preeti Malhotra. Environmental implications of the energy ladder in rural India. Boiling Point.
Issue 42. Household energy and the environffient

At the district level households having LPG connections are far below that procuring kerBeane.
litres of kerosene are supplied each mpatha subsidised rate of Rs. 10 petelito ration card holders
(which are given tdow income group) via the publicdistribution system in Raichur districEhe project
beneficiaries fall into this category.

There are no technological barriers preventing the use of kerosene as a cooking fuel in the local rure
area. A ditre hand pump kerosene stove costs approX3B3.ands widely available in regional market
towns. Similarly there are no prevailing practice barriers preventing the use of kerosene as a cooking
fuel. The rural population are aware of its availability and how to utilize a hand pump kerosene stove.

In the case of LPG there are investment barriers, technological barriers and prevailing practice barrier
prohibiting it in the rural context. A i&re cylinder of LPG costs approximately Rs.400 and will last
one month per family to meet all cooking / hadter requirements. This represents a substantial cost to
be met by these poor families. A lack of infrastructural support (e.g. lack of facilities for refilling at
doorstep) further prohibits the widespread adoption of LPG in the rural context. Basesuorey by
NSSO, the penetration of LPG for cooking in rural areas is far below that of kerosene. Taking all of this

20 hitp://www.hedon.info/EnvironmentallmplicationsOfTheEnergyLadderinRurallndia
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into account kerosene is the likely fossil fuel to be consumed by the project participants and is taken a
the projected fossil fuel.

Thus for the PDD, thesubstitution fuel likely to be used by similar consumers that ito be
considered is kerosene anf Fprojected_fossilfuel is 71.5 tCO/TJ.

Step 7: Calculating ER

ERy = By,savings* fNRB,y* NCVbiomass* EFprojected_fossilfuel

Parameters Description of Parameter Value
By savings(t/family/yr) Quantity of woody biomass that is saved in tonnes 1.98
fnRBY Fraction of biomass that is neanewable 0.947
NCVyiomasd TJ/tonne) Net Calorific Value of wood 0.015
EFprojected_fossiIfuel
(tCO,/TJ for kerosene) | Emission factor for kerosene 71.5
ERy (tCO /family/yr) Emission Reduction/year 2.01
CERs generatedhousehold/yr 2.01

This equates to emissions reduction &.01tCO,/ household/yr.

The emission reduction per household is multiplied with the number of households operating in the
project activity.A total of 21,500 households will be supplied WiiHULIKA stoves. Thus the ERor

the project activity is 21,500 x 2.01 = 43,215 ¢@ar. The actual calculation of emission reductions of

the project activity will be based on the number of households supplied with the stoves and their start o
operation as recorded in the-lme monitoring database. The details are explained in the mioigitor
section of the PDD.

Step8: Ex-ante Leakage

As per Paragraphs 8 and 9 of the chosen methodolgge I.E. Switch from NoARenewable Biomass
for Thermal Applications by the User, version 02:

Leakage relating to the nemenewable woody biomass will be assessed &ompossurveys of users and
areas from where woody biomass is sourced (using 90/30 precision for selection of samples). The
following potential sources of leakage shall be considiere

(@) Use/diversion of nomenewable woody biomass saved under the project activity by non
project households/users who previously used renewable energy sources. If this leakage
assessment quantifies an increase in the use oferewable woody biomassed by the
nonproject households/users attributable to the project actitlitgn B is adjusted to
account for the quantified leakage.

If equipment currently being utilised is transferred from outside the boundary to the project activity,
leakage is to be considered.
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B.5. Description of how the anthropogenic emissions of GHG by sources are reduced below

According to Appendix B of the simplified modalities and procedures for ssoalée CDM project
activities; Indicative simplified baseline and monitoring methodologies for selectedssaiallCDM

project activity categories project participants shall provide an explanation to show that the project
activity would not have occurred anyway due to at least one of the following barriers:

(@) Investment barrier: a financially more viable alternatit@ethe project activity would have led to
higher emissions;

The alternatives to the project activity are the i) continued use of traditionalktmak for cooking, ii)
use of kerosene, iii) use of LR®) use of biogasand v) implementation of the project in the absence of
CDM revenue, all of which are in compliance with mandatory laws and regulations.

i) There is no investment barrier to the continued use of non renewable biomass for cooking. The use ¢
traditional wand stoves represents the baseline situation in the local area leading én6ion. The
traditionally used stoves come in 3 basic categodaésditional 3stone stove with nassociateadosts

anda mudclay or cement stove costing about Rs.2@80traditional cookstove in rural India is usually
installed and maintained at zero cost. The traditional stmke is fabricateth situby housewives using
locally available clay or mud. The fabrication usually involves a latiovestmentof 3-4 hrs. For
maintenance, the traditional costove is plastered regularly wifreshclay and water. The opportunity

cost for regular construction and maintenance is considered nedfigifie running cost of althe

above cookstoves is also not considered an inresit barrier as biomass is collected free from local
wasteland, forest land, and agricultural End@he rural poor do not have much cash to spend on energy
and use the fuels they collect to meet their cooking rRéetiserefore, at the national level 75% of
householdsand at the state level in Karnataka 89.7% of households use firewood as the primary source
of energy in rural ared$ In households fromhe lower economic strata, nearly 98% of households use
firewood for cooking®. Thus there are no barriers for continued use of traditional stooés.

ii) For the use of kerosene as the main fuel, four litres of kerosene are supplied each month via the publ
distribution system in the project area of Raichur distath subsidised rate &s.10 per litreto ration

card holders. Additional kesene can be bought at the market rate of Rs.35 perAppproximately 1.25

litres of kerosene are required to meet the cooking requirements of an average rural household per da
Reliance on kerosene as the sole cooking fuel witdckfoe equate to a mnthly cost of Rs. ,B00 for

the average familyand is thus not a viable alternative for any of the participating families. This is also
substantiated by the fact that kerosene is not the primary fuel for cooking in rural households at the
national or st levef®.

iii) A 12-litre cylinder of LPG costs approximately Rs. 400 and will last an average family approximately
one month if used to meell @ooking requirements. An LPG connection (deposit for the pressurised

L p_Sharath Chandra Rao, Jeffrey B.Miller, Young Doo Wang, JoRyiBe. Energy microfinance intervention for
below poverty line households in India. Energy Policy 37 (2009) 16942

?2N.C. Saxena. Forest, People and Profit net equafmrsustainatity. Planning Commission, Govt. of India.

2 NSSO 2007. Energy Sources of Indian Households for Cooking and Lighting08094tional Sample Survey
Organisation Ministry of Statistics and Programme Implementation Government of India, 2007
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cylinder/canister) and stove constitute a large upfront cost (when compared with the equeouiead

for other fuels), so thathe fewwho can afford the fuel cannot make the inifiavestment’. LPG
appears to be the preferred option for those able to aHotidthe initial and refill costs. But it is
unaffordablefor rural poor families. Thioption represents substantial cost to be met by any of the
families participating in this improved codadtove project. The poor rural communities are unable to
afford the upfront costs of thePlG kit since the majoritgre dailywage workers unable to pay theiemn
amount for getting a connection at one time. These constraints in acquiring LPG make the poor rely or
fuels like biomass, which are procurable with no costs. There is also a lack of infrastructural support (e.g
lack of facilities for refilling LPG cylinders at the doorstep) that further prohibits the widespread
adoption of LPG in the rural contexin India, LPG is supplied through distribution outlets of oil
marketing companiegurrently, rural areas of the country are located far fsanhdistribution centres,

so that users have to pay for the extra costs of cylinder supply. Moreover, for small and remote markets
refills often take more than a week. Due to logistical problems the few rural LPG users that exist often
have to wait for long duratioto get a cylinder refilled. Due to such circumstances it is impossible for
even a wealthy rural household to rely on LPG as its main cooking fuel. LPG is also perceived by many
as a fuel unsafe to udeack of awareness of handling LPG cylinders #epresence of children in the
house is a major factor msodiscouraging people from using LPG. Typical village structures are small
oneroom accommodations, at times made ofaimimable construction materials tlaat as a deterrent to

LPG usage. Moreovetraditional cooking habits where women sit on the floor and cook become a factor
of con?f:sern as LPG, being heavier than air, settles near the ground in case of leakage, thereby posing
danger.

iv) An individual 2 meter cubed biogas unit costgproximately Rs.12,58%(inclusive of cook stove and

pipe). This is a sum that far exceeds what the target population of this project can afford. They are no
able to save onbtainpersonal loans to meet this cost. A socio economic reality that fudhérras this

fact is that even though all the project participants are aware of the potential of biogas techinejogy
continue to put up with the adverse health effects caused through the use of traditional wood stoves i
unventilated kitchenslhis canbe evidenced by the low rate of biogas units installedural households
biogas is being used by 0.28bfamiliesatanational level and 1.3% in KarnatdkaThis shows the low
penetration of biogasventhough this provides clean energy with no GHG emissions.

Reddyet al, 2009 studied the share of household income spent on energy in various income groups. The
share is considerably higher flaw-income households and decreases with rising income. For cooking
the low- and middleincome groups in rural areas prefer firewood over kerosene/LPG as the dbst for
latter is close to on#fth of their income, whereaheformer is available virtually fréé Rural populace

live in an environment of imperfect or missing markets.-8elliected fuels do not have a monetary cost;
their collection and use are guided by opportunity costs that depend on the productivityuofidabo
fuelwood collection visa -vis the opportunity to earn income in alternative employment. Thegdrighgy

Ant on e tandeK.VINarSsanha Murthy2004.Report on the use of LPG as a domestic cooking fuel option in
India. International Energy Initiative.

% Chhavi D, Gandhi.S, Chaurey. Aand AgarwalP.K. 2008 Access to clean energy services for the urban and peri
urbanpoor: a casstudy of Delhi, IndiaEnergy for Sustainable Developmgviblume XlI, No. 4

%0 http://www.solutionexchangen.net.in/environment/goublic/cr-sewes 18070601public.pdf

*’ReddyB.S., BalachandraP, Nathand.S.K. (2009) Universalization oficcess to modern energy services
in Indian householdsEconomic and policy analysi&nergy Policy 37 (2009) 4648657,
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budget in household consumption expenditure leaves the poor with little for other needs like food, healtt
and education (Reddy, 2009)hus it canbe seen thdirewood has been the dominant cooking fuel in
rural India as shown below.
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Destribution of households by primary sources of energy used for cooking i rural India In two (iiferent years (Source: NSSO, 2007

v) Even if a potential user is fully knowledgeable about the net benefits accruing from impanied
stoves, theuserwill not necessarily make the required irmesnt A CHULIKA stove costs Rs.,200,
which is substantial initial funding for the us@HULIKA may be more resoureficient and therefore
have lower operating costs, but they tend to have higher initial capital costs. This higher initial cost of the
improved technolgy is a serious barri&r Poorer households irural areasin India still havevery little
accesgo formal finance.A Rural FinanceAccess Surveyconductedointly by the World Bankandthe
National Council of Applied EconomicResearch]ndia, indicates that rurabanksserveprimarily the
needsof thericherrural borrowerssome66% of largefarmershavea depositaccount;44% haveaccess

to credit. Meanwhile, the rural poor face severe difficulties inaccessing avings and credit from the
formal sector:70% of marginal/landlesgarmersdo not havea bankaccountand 87% haveo accesso
creditfrom aformal source. Thusaccesdo formal creditfor farmers to implement energy saving desice
is an issu@. As such,the communities prefer to use the traditional cetwve instead of purchasiram
improved cookstove which involves initial capital sd Similar activities in the region have been only
implemented with subsidiedSMBT approached the local bank for a loan floe project activity.The
bank refused to provide loamgthout guaranteemarginal moneyand collateral security Further the
bank is notwilling to bankon market fluctuation ofCER pricefor repaymentThus there is no riskee
income stream in this project atige bankis not willing to lendfor the project activity. Thus, besides
CDM funding, no other external funding sources are available for the project in this region.

Hencethe continued combustion of noenewable biomass fuel is the cheapest option, leading to higher
GHG emissions. Thaieven now all the households use traditional fuel wood stdvese is an
investment barrier preventing this project activity taking place in the absence of CDM: This project will

8 Amulya K. N. Reddy Science and technology for rural Indidurrent ScienceYol. 87, NO. 7, 10
October 2004.
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be implemented exclusively with carbon finance throtighforward sale ofCERs after registration of
the project as a CDM activity.

(b) Barrier due to prevailing practice: prevailing practice or existing regulatory or policy requirements
would have led to implementation of a technology with higher emissions;

The prevailing policyand subsidies offered by the Governmiafiuences themplementation of energy
services.The primary goal of the government intervention in household fuel markets is to improve the
availability of modern energy carriers at affordable prices and the moeat does the same through
subsidies and rationiff The prevailing practicen India today is to make kerosene availaiecooking

fuel to families below the poverty line through the public distribution systesnlaidizecprices”’. LPG

is also subsidized and distributed throuigé oil companies.

Though kerosene has been subsidized to promote its penetration as a clean cooking fuel in rural areas,
high as 44.4% use it as lighting fu@SSO, 2007}. This reflects a failure of public policy on two
counts. First, kerosene is a highly inefficient source of lighting as compared to electricity, and the
subsidy on its consumption is not intended to provide the fuel as ashiginte. Second, its use as a
lighting energy source limits its use for meeting cooking energy needslting inthe continued
dependence on biomass with all its atteridaroblem8’. Exacerbating the situation furthén many

cases kerosene is still too expensive for famtlielsuy in the open markeand only4 litres per months

given through the Public Distribution System in the projeca.arberefore, gbsidies for kerosene are
limited to amounts sufficient only for lighting homes, and are inadequate for meeting the cooking
requirements of poorer wontén

The LPG subsidies ammiversal (not targetedand thepoor do not have as good an access to subsidized
fuels as the richThese subsidies primarily benefit the wieHdo, i.e.in rural areas, 50% of LPG subsidy
goes to the topxpenditure decifé Also, thereareno dedicated programméy thegovernment or the
suppliers, to increase penetration of LPG and awareness regarding benefits of its usage amongst the po
The oil companies have no incentives for increasing thBiG customer base as due to the subsidy they
lose money on every cylinder they sell and additional consumers imply additionaflosses

In spite of sich subsidiesfor alternative fuels for many decades they have failed to shift fuel
consumption patterns away from biomass in rural atelasrural India, biomass is more easily available
and access to LPG more difficult than in urban arAasther problem is assuring the reliable supply of
refill cylinders. In rural areas, refills may be delivered once a week or once every other webksEor
users that do not keep a second cylinder, this could mean going without fuel for as longhes ka0
Signing up for two cylinders to avoid running out of cooking fuel would further inctbasgtartup cost

of LPG service. Again, this infrequentelivery of refill cylinders serves as disincentive against
switching entirely to LP&. This explains the lower use of kerosene and LPG among all expenditure
clasesof the rural areas.

? Gangopadhyay, S., Reswami, B.,Wadhwa,W., 2005. Reducing subsidies on household fuels in India: how will
it affect the poor? Energy Policy 33 (18), 282836.

%0 http://siteresources.worldbank.org/INDIAEXTN/Resources/Rep@ulslications/Accesf-
Poor/KeroseneLPG.pdf

24



PROJECT DESIGN DOCUMENT FORM (CDM-SSC-PDD) - Version 03 (NFOE }

CDM i Executive Board

A National Programme on Improve@ook Soves (NPIC) was launched ke Ministry of Non
Conventional Energy Sources (Ministry) in December 1983 in order to promote efficient use of biomass
fuels, reduce pressure on forest resources, reduce indoor air pollution and alleviate the drudgery o
collecting biomass fuels. Thetential of mprovedCook Stoves (ICS)in India is 120 millioi>. A wide

range of subsidies were introduced, training for entrepreneurs and women users was organised, ar
publicity and public awareness campaigns were carried out. A total number of 3%02 imilproved

stoves were installed by September 20@6Karnataka,1.6 million improved stoves were installed
which accounts for 22 per cent of rural househdldsstallation of improved stoves slowed down
significantly after March 2000; in the first Sonths of the year 2002002, the number of stoves
installed was 700,34% corresponding to an annual rate of slightly below 1 million stoves. In 2002 the
NPIC was deemed a failure and funding was discontinlResponsibility for continued ICS
dissemination was passed to the stafgem 200105, the annual growth rate &S installationhas

been %o; however,since2006 07 none were installedilthough India has installed a large number of

i mproved stoves and hos$ mogranime aftercChinagdtliie sctual enpazta ahd |
achievements of the programme appear to be far from satisfcfosurvey carried out bthe National

Council for Applied Economic Research (NCAER) in 20BA02estimated that onl.45 million of the

total ICS installedwas working. According toESMAP®, of the 7 percenof rural households that
adopted ICSs by the end of 2000, most reverted to traditional stoves as the ICSs developed cracks
needed spare parts. Since installation of improved stoves sttavet significantly after March 2000, it

is likely that the number of households using improved stove at present will be well below 6 million; this
implies that of the 124 million househol@ls. about 650 million peopjef the country that depend on
biomass fuels for cooking, more than 118 million households (i.e. more than 625 million people) still
depend on traditional stov@sLack of accessfa large number of people to modern energy sources for
cooking, and failure of the NPIC to reach the overwhelming majority of tieesuych thaindoor air
pollution is currently the third highest risk to human health in Inidiss estimated that pollign from

use of solid fuels caused 4R80deaths in 2000 in thteountry%.

[ n December 2 0 0 %lational Biomass Cdol@tave Initeative® was launched by the
Ministry of New and Renewable Energy. The programme envisages providing clean energy through
achieving quality of energy services from costioves comparable to thaf LPG. The initiative is,
however limited to only pilotscale projectsenhancement of technical capacitydstablishingstateof-

theart testing, certification and monitoring facilitieand strengthening R&D programmes in key

%1 Ravindranath. N.H. and Balachandra. P. 2009. Sustainable bioenergy for India: Technical, economic and policy
analysis. Energy34, 1003 1013

¥http://ehs.sph.berkeley.edu/HEM/hem/China%20Stoves/Presentations/15_India_LKAtheeq/IMPLEMENTATION
%200F%20IMPROVE%20STOVE%20PROGRAMME%20IN%20THE%20STATE%200F%20KARNATAKA
_report_Eng.pdf

% Ministry of New and Renewable Energy (MNRE). Annual report; 2001
http://mww.mnre.gov.in/annualreport/2001_2002_English/ch3_pg10.htm

3 Bhattacharya, S. C arhinmoy Jana2009. Renewable energy in India: Historical developments and prospects
Energy 349811 991

% ESMAP (Joint UNDP/World Bank Energy Sector Management Assistance Programme). Clean household energy
for India: reducing the risks to health. Washington, D.C.: The International Bank for Reconstruction and
Development/The World Bank; 2004.
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technical institution¥. To reach the benefits to the rural communities, at |&&smillion improved
stoves need to be distributed every year for the next decade to supply 87 percent of households acro
India®”

The overarching factor contributing to the poor development of the rural areas is the lack of a rural
energy policy. Ruralmergy is considered to be a relatively small part of the energy sector and hence the
planning process does not allocate enough space to it. Consequently, rural energy pnasisieen
essentiallydriven by targebriented and subsidgriven national progammes that have been technology
centric (national programme on biogas development, national programme on improved cookE&teves)
programmebased approach has resulted in an undue emphasis only on meeting the physical targets wit
little or no attentiorbeing given to either the effectiveness of these programmes or the issues that require
a coordinated approach to development. Hence, in spite of nearly two decades of the existence of the:
programmestheir impacton the rural energgcenarioand on thedevelopment scenario in general, has
been limited as is evident from the low penetration level of modern fuels in rurafareas

Thus this CDM project of providin@HULIKA improved cookstove is among the first of its kirid
India, wherein it will be implemented with investment from CDM forward funding.

(c) Other barriers: without the project activity, for another specific reason identified by the project
participant, such as institutional barriers or limited information, ragarial resources,
organizational capacity, financial resources, or capacity to absorb new technologies, emissions
would have been higher.

It is important to recognise thiat addition toinvestment barriex thereexistmanytechnical, operational

and ctutural barriers to successfully impreviousehold energy practiceBhere needs to be institutional
coordinationeducation and traininpo t he wusers, appropriated tech
and qualitycontrof®.

The improved cook stove eds to be repaired periodically if thiseris expected taise it continuously

and not revert back to using traditional stovikswas noted that when women did nmrceive the
usefulness ofhe stove many parts were removed and reused for other puffossler government
subsidy programs) there was @ overarchingpolicy of giving aonetime partial subsidy to the rural users

on stoves being disbuted through the programme. Thosly the first improved stowaas providedat a
subsidised price, to ewerural household. It was expected tttat usemwould subsequently purchaary
replacement(sin the open markefThe subsidy, without an adequate emphasis on ensuring sustainability

% http://mnes.nic.in/preseleases/preselease)2122009.pdf

37 wilkinson, Pet al, 2009. Publidealth benefits of strategies to reduce greenhouse gas emissions: Household
energy.The Lancet, Volume 374, Issue 9705, Pagesil2929.
http://www.thelancet.com/journals/lancet/article/P11S0BHB6(09)61 71 X/fulltext#tbl5

% | eena Srivastava aridH. Rehman(2006).Energy for sustainable development in India: Linkages and strategic
direction. Energy Policy 3843 654.

39 Guy Hutton, Eva Rehfuess and Fabrizio Tedig&007).Evaluation of the costs and benefits of interventions to
reduce indoor air pollution. Energy for Sustainable Developpvaitime XI, No. 4.

“Sinha,BThe I ndian stove p r o the raleiseciety,galitics, ecenordics erd@usation.i e w
National Institute of Science, Technology & Development Studies (NISTADS), CSIR, New Delhi
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of the use of improved stoves, did not serve much purpble. subsidy approach only ensured
distribution of stoves but did naiddress their sustained use or demand for more stoves. The stoves fell
into disuse due to lack of followp on maintenance and quality control. Thus stoves lasted for only two
years befog cracking or needing replacement part, which was rarely available. Thus they reverted to the
traditional cook stovéd Thus it did notsucceed ircreating a culture of use of improved staveke

rural poor are too vulnerable economicallygive voice to their needend inform the market of their
needs

The barriers to implementation of a succes#fuybroved cook stoveroject for the rural poolisted

above will be overcoméhrough the CDM project activityfCHULIKA was developed aftdravingan
understanding of the community, their cooking habits and their needs. The most important issues
addressedredecreased smoke emission, increased effigi@md convenient design. Furthmre,these

are suitable for local cooking practices and local manufacturafiliggrewill be continuous service and
maintenance provided to all the households uSirtiJLIKA under the CDM projectas described in
sectionB7.2. All the stoves implemented under the project will be kept operational for the next 10 years
by either replacing the parts or the stove as and when it iunctional. Through the CDM project,
CHULIKA will be providedat no cost to the communities.

Conclusion

Taking into account the national dad sectoral policies and circumstances, the emissions reductions
would not occur in the absence of the proposed ssaalke project activity. Despite the fact that this
technology is widely spread in India, the proposed project has to overcome varioess bariuding
prevailing practice and economically viable options. Barriers make it unlikelyntipabved coolstoves

will be implemented in the project ateand in the absence of the CDM these barriers would
automatically lead teontinued use dfraditional cookstovesfor cooking and batingwaterfor bathing,

leading tohigher emissions. As discussed above, currentlyiripeovedcook stovetechnology haso
market share in the villages compared to the baseline cooking technology. Thus the traxiitibsgve

which is financially a more viable alternative to the project activity and is less technologically advanced
has lower risks to performance uncertainty leading to higher emissions. On the other hand, the projec
activity has low market share argtechnologically more advancerhis is evidenced by low penetration

of improved coolstovefor cooking in rural households of Karnataka.

The project as a CDM activity will enab&HULIKA for cooking to overcome the described barriers and
promoteimproved cook stovedn the project areaThe described project activity is clearly additional
because it is financed completely through the revenues from forward financing of CER sales, and cannc
be realized without the revenues from carbon credits. Thgsdiear that in the absence tbe CDM

project, which will provide the upfront investment for the establishmentook stovesin 21,500
household$or the rural poor, this project will not happen.

B.6. Emission reductions:

B.6.1. Explanation of methodological choices:

TYPE Il - ENERGY EFFICIENCY IMPROVEMENT PROJECTS
CATEGORY: II.G. Energy efficiency measures in thermal applications of noarenewable biomass;
Version 02; EB 51
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According to the methodology, the baseline emission reductions and leakage emissions will be calculate
stepwise as described in section B.4.

B.6.2. Data and parameters that are available at validation: |

Data / Parameter: B,
Data unit: t/family/yr
Description: Quantity of woody biomass used in the absence of the project activity in tg

Source of data used: | Forest Survey of India (FSI), 1996
Rarganathan, Subba Rao and G.S. Prabhu., 1993

Value applied: 2.94 t/family/yr

Justification of the Third Party Assessment studies by Ramachandra (20651 (1996) and
choice of data or Ranganathaet al 1993were considered for B

description of - The Ramachandra (2007) study has been basedtensive studies o
measurement methodyg village level domestic energy consumption patemronsidering
and procedures regional and seasonal variations and major energy end use ac#vi
actually applied the district level The per capita values used for cooking and w

heating across the agotimatic zones were calculated taking in
account the variation in consumption due to seasons, which is
kg/person/day for water heating and 1.85 kg/person/day for cookir
the project area. Thus the fuelwood consumption per family per a
is (1.85+1.02x 5 x 365 =5.23t/family/yr.

- The FSlhas been carrying out forest inventories since 1965 to a
the growing stock of various forests in different parts of the cou
Along with the inventory work, the FSI has also been carrying
wood consumptio survey in villages/towns to assess the fuelwg
and small timber requirements at the state and national [Evelger
capita consumptiogear (587 kg/yearhased on the study x 5 (averag
persons per familyx 2.94 t/family/yr.

- The studyby Ranganatharet al for Karnataka also estimated t
fuelwood use of 1.613kg/capita/day) x 5 (average persons p
family) x 365(days)= 2.94 t/family/yr

Since the FSI and Ranganatharal survey is conservative,94t/family/yr is

considered.
Any comment:
Data / Parameter: By,savings
Data unit: t/householdyr
Description: Quantity of woody biomass that is saved in tonnes
Source of data used: | Calculated
Value applied: 1.98t/family /yr
Justification of the , _ h
o e Using the equatiorB, .,,4= B,-(1- —°%)

h

new

description of
measurement methods
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and procedures
actually applied

By,savings= 2.943 (1_ %

By savings= 1.98 t/family/year

Thus By savingsfOr the project is 1.98 t/family /yr

Any comment:

hnewz 0.308 is based on tests by CPRI, an accredited laboratory based o
Bureau of Indian standards (BIS) 13152: Biomass ChulBpecification.

Data / Parameter: fNRBLY
Data unit:
Description: Fraction of woody biomass saved by the project activity in year y that can

established as nerenewable biomass

Source of data used:

T.V. Ramachandra, 2007. Geospatial mapping of bioenergy potential in
Karnataka, India. Journal of Energy & Environmaérl 6, May 2007.

Value applied:

0.7

Justification of the
choice of data or
description of
measurement methods
and procedures
actually applied

Third Party Assessment studies by Ramachandra (2007) was conside
fare. The Ramachandra (2007) stuiys been basaxh survey results, nation
and local statistics, studies, maps and other sources of information s
remote sensing data that show that carbon stocks are depleting in the
areaAccordingly, the frgis assessed at 0.947.

Thus fNRB =0.947

Any comment:

Data / Parameter: NCV biomass
Data unit: TJ/tonne
Description: Net calorific value of the nerenewable woody biomass that is substituted

(IPCC default for wood fuel, 0.015 TJ/tonne)

Source of data used:

IPCC

Valueapplied:

0.015

Justification of the
choice of data or
description of
measurement methody
and procedures
actually applied

Any comment:

Data / Parameter:

EF projected fossilfuel

Data unit:

tCOJITJ

Description:

Emission Factor for Keroseiigmissiorfactor for the substitution of nen
renewable woody biomass by similar consumers. The substitution fuel like
be used by similar consumers is taken

29
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Source of data used: | I.G, Version Il methodology

Value applied: 71.5

Justification of the The emission factor for Kerosene is taken as the substitute aEnewable
choice of data or woody biomass by similar consumers

description of
measurement methods
and procedures
actually applied

Any comment:

Data / Parameter: Energy Savings pethousehold
Data unit: GWh
Description: Energy savings pdrousehold (2 single pot/1 double pathieved due to

improvement in efficiency of the unit

Source of data used: | Calculated

Value applied: 0.0B3GWh

Justification of the Energy Savings (GWh) :BysavingsNC\/biomas:
choice of data or h
description of = By.(1- —29).NCV, ,mas
measurement methods Poew
and procedures 0.1
actually applied =2.94% (1- 0308)3 4.167

= 8.25 kWh

= 0.0083GWh

Where:

By = Quantity of biomass used in the absence of the project activ
tonnes(2.94 t pethouseholjior 2 single pot/1double pajppliance (ses
Section B.4.)

doid = Efficiency of the system being replaced (0.1) (see Section B.4

drew = Efficiency of the syem being deployed as part of the proj
activity (0.308) (see Section B.4.)

NCVbiomass =Net calorific value of the nerenewable biomass that
substituted (IPCC default for wood fuel, 0.015 TJ/tonne, correspon
4.167 kWh/t) (see Section B.4.)

Any comment:

Data / Parameter: dotd
Data unit:
Description: Efficiency of the baseline system/s being replaced, measured

representative sampling methods or based on referenced literature
(fraction), use weighted average values if morantlone type of systems 4
encountered;

Source of data used: | .G, Version |l methodology
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Value applied:

0.10

Justification of the
choice of data or
description of
measurement methods
and procedures
actually applied

According to the methodolog®,10default value may be optionally used if t
replaced system is the three stone fire or a conventional system I
improved combustion air supply mechanism and flue gas ventilation s}
i.e., without a grate as well as a chimney

The replaced systesrin the project area will be conventional system lacl
improved combustion air supply mechanism #od gas ventilation system.

Any comment:

Data / Parameter: Onew

Data unit:

Description: Efficiency of the system being deployed as part gbthiect activity (fraction)
Source of data used: | Laboratory Tests conducted @HULIKA

Value applied: 0.308

Justification of the
choice of data or
description of
measurement methods
and procedures
actually applied

The efficiency of CHULIKA was condu@d by Central Power and Resch
Institute (CPRI) an accredited organization based on the Bureau of In
Standards (BIS), IS 1315Biomass Chulhd Specification. According to th
test report of CPRI, the thermal efficiency@fULIKA is 30.8% or 0.308

Any comment:

The test report oEHULIKA is providedin Annexi 5.

Data / Parameter: ERy

Data unit: tCO,

Description: Emission reductions during the year y in @O

Source of data used: | Calculated

Value applied: 43,215

Justification of the ERy = By,savings* fNRB,y* NCVbiomass* EFprojected_fossilfuel

choice of data or Parameters Description of Parameter Value

description of Quantity ofwoody biomass that is

me dasurem(;ent method By savings(t/family/yr) saved in tonnes 1.98

thu;rloc: u“rgj Fraction of biomass that is non

Yy app fnRBY renewable 0.947

NCVpiomasd TJ/tonne) | Net Calorific Value of wood 0.015
E I:projected_fossilfuel
(tCO,/TJ for kerosene)| Emission factor for kerosene 71.5
ERy (tCO,/yr) Emission Reduction/year 2.01
CERs generatedhousehold/yr 2.01
CER generated for 21,500 households 43,215

Any comment:

Data / Parameter:

No. of Households

Data unit:

Number

Description:

Total number ohouseholds for whoroookstoves will beémplemented in the
project area
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Source of data used:

Value applied: 21,500
JESF'“C"“:J%" tOf iz The maximum number dfouseholdligible in this project activity isimited
choice of data or to 180 GWh

description of
measurement methods
and procedures
actually applied

Energy savinghousehold= 0.083 GWh

No. of households in whic&HULIKA systemsthat can be implemented
180/0.0083 = 2,723

Any comment: The number ohouseholds for whorimproved coolstoves will be

implemented21,500)is within the limits of the small scale project activity

B.6.3 Ex-ante calculation of emission reductions: |

Fuelwood Usage for Karnataka (B)
Activity Data Value Source of data
Fuelwood Consumption (kg/capita/yr) 587 | FSI, 1996
No. of persons/family 5 | Field Survey, 2010
Fuelwood Consumption (tfamily/yr) 2.94 | Calculated

Non Renewable Biomass (&g) for Karnataka

Activity Data Value Source of data
DRB 310644.41 Ramachandra, 2007
NRB 5602675.59 Ramachandra, 2007
fure 0.947| Calculated

BiomassSavings (B, savin

Activity Data Value Source of data
By 2.94 | Ramachandra, 2007
Qu 0.1 | .G methodology
Qow 0.308| Laboratory Certificate
By savings 1.98 | Calculated

Parameters Description of Parameter Value
Quantity of woodybiomass that is save
By savings in tonneghousehold 1.98
Fraction of biomass that is non

fNRBY renewable 0947
NCVbiomass (TJ/tonne) Net Calorific Value of wood 0.015
EFprojected_fossilfuel
(tCO2/TJ for kerosene) Emission factor for kerosene 71.5
ERy (tCO./yr)
By,savings* fNRB,y* NCVbiomass
* EFprojected_fossilfuel Emission Reductionfamily/yr 2.01
CERSs generatediamily/yr 2.01
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B.6.4 Summary of the exante estimation of emission reductions:

Projeqt a_ctivity Ba§el_ine Leakage Overall Emission
Year Emissions Emissions (tCO0) Reductions
(tCO€) (ICOe) (tCOe)

2011 (start date ¥ January 2011) 0 43,215 0 43,215
2012 0 43,215 0 43,215
2013 0 43,215 0 43,215
2014 0 43,215 0 43,215
2015 0 43,215 0 43,215
2016 0 43,215 0 43,215
2017 0 43,215 0 43,215
2018 0 43,215 0 43,215
2019 0 43,215 0 43,215
2020 0 43,215 0 43,215
Total (tonnes of C@e) 0 432,150 0 432,150

| B.7  Application of a monitoring methodology and description of the monitoring plan: |

According to AMS.II.G. Version 2:

Monitoring shallconsist of an annual check of efficiency of all appliances or a representative sample
thereof to ensure that t hey ar e neg Orirdplacedobg ar at i
equivalent in service appliance. Where replacements are nmaoleitoring shall also ensure that the
efficiency of the new appliances is similar to the appliances being replaced.

- Monitoring will consist of an annual check GHULIKA disseminated to determine the share of
appliances that are still operating at thecsiiped efficiency( @w. Where appliances are found to
be operational but with a changed efficiency the actual efficiency determined in monitoring will
be applied to calculate emission reductions.

- Where there is replacement of appliances, the replacgdedeare considered with their related
efficiency as applicable. If the appliance is replaced with a higher efficiency appliance, the same
efficiency of the earlier appliance will be considerea be conservative. The procedures for
monitoring the sharef operational appliances and their respective efficiency(ies) are described
in section B.7.2.

In order to assess the leakage specified above monitoring shall include data on the amount of wood)
biomass saved under the project activity that is used bypngact households/users (who previously
used renewable energy sources). Other data onrranawable woody biomass use required for leakage
assessment shall also be collected.

Monitoring shall ensure that:

(a) Either the replaced low efficiency appliancase disposed off and not used within the
boundary or within the region; or
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(b) If the baseline stoves usage continues, monitoring shall ensure that the wood fuel
consumption of those stoves is excluded froin Bquation 2.

A Users Agreement betweeSNIBT and the beneficiary family will b&igned wherein the beneficiary is

wi | | i ngCHULKAQI shes tfe ad

of traditional stoveso.

wood stove will not be used and will be disposed of. ThRJLIKA stove will be disseminated to the
households only after they destroy the existing tséoBe/mud stove used for cooking. This will be also
be verified duringegular spot checks.

B.7.1 Data and parameters monitored: |

Data / Parameter:

No. of households in whiccCHULIKA appliances will be used

Data unit:

Number

Description:

Total Number oHouseholds to whicRHULIKA appliances will be given to th
beneficiaries after the project gets registered.

Source of data to be
used:

On-line monitoring solution of JSMBT

Value of data

21,500

Description of
measurement methods
and procedures to be
applied:

-The CHULIKA systems given to the beneficiaries will be recorded in the or
line monitoring database.
-The beneficiary will sign m End User Agreement with JSMBT, in which tk
date of dissemination, the name of the user, the address, unique identifica
the family (ration card number or election id number, etc.), Village, T4
District where the user is residing is notedirtefutably identify the user.

-The CHULIKA has an identification number (Applianti®) which is also
noted in theEnd User Agreement. The information from tHend User
Agreement will also be recorded in the-lore monitoring database designed

monitoring ofthe project activity. This will be maintained by JSMBT through
the crediting period.

QA/QC procedures to
be applied:

-The database entries are madeheyHobli workers 0ISMBT. These entries
are supervised by the CDM Coordinator.

-The database recds and copies of thend User agreement will be maintaing
at the JSMBT office.

-The Board of Directorswill check on theEnd User Agreementsin case of
inconsistencies, the assigned CQRidordinatorwill take appropriate correctiv
actions, guided bthe Board Membes of JSMBT.

Any comment:

Data / Parameter:

State date of usage of appliances by the family

Data unit:

dd/mm/yy

Description:

The start date of usage GHULIKA by each of the househald

Source of data to be
used:

On-line monitoringsolution of JISMBT

Value of data

01/01/2011

Description of
measurement methods
and procedures to be

applied:

-For eachCHULIKA appliance that has been disseminated to the commur
the information will be recorded in thend User Agreement and also stor
electronically in the online monitoring solution along with identification nun

of the appliance and the type.
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-The End User Agreemenwill be signed with the Participating Fami
approximately 1 week after satisfactoryétioning of CHULIKA .

QA/QC procedures to
be applied:

Data will be collected from thEndUser Agreement, tallied with the time of
stock arrival and disseminatiohhe data will be stored for the crediting perioq
of the project activity and an additiortalo years.

Any comment:

Data / Parameter: Onew
Data unit:
Description: Efficiency of CHULIKA

Source of data to be
used:

WaterBoiling Test for every year of operation

Value of data

0.308

Description of
measurement methods
and procedures to be
applied:

Water Boiling Test will be carried out every year on representative san
using the standard testing protocol developed by PCIA. After one year;
yearold stove will be testedwhereas after two yeara oneyear and a twe
yearold stovewill be tested. The value obtained from the test will be use
calculate the emission reductions of the systems for that year of operation.

QA/QC procedures to
be applied:

The sample size shall be chosen for a 90/10 precision (90% confidence i
ard 10% margin of error). In cases where the result indicates that 90/10 pre
is not achieved, the lower bound of a 90% confidence interval of the parg
value will be chosen as an alternative to repeating the survey efforts to a
the 90/10 presion.

Any comment:

The tests will be supervised by the CDM Coordinator.

Data / Parameter:

Operation days of CHULIKA

Data unit:

Number

Description:

No. of days in a yeaEHULIKA will be operational

Source of data to be
used:

On-line monitoringdatabase

Value of data

365 days

Description of
measurement methods
and procedures to be
applied:

A CHULIKA starts to generate emission reducsionce it is disseminated to tk
household and the user signs Bmd User Agreement. The appliance genera
emission reductian only after a week of installation anldecoming fully
operational.

From the daily monitoring survey, the number of days a stove was in opera
the year will be determined.

QA/QC procedures to
be applied:

The stove useéglatabase entries are made in the Project Manager's office i
project area and the copy (paper and electronic) of the database is also
maintained athe JSMBT office inDevdurgaon a monthly basisThe database
entries will be shared with the Boawkmbers omaquarterly basis. The Board
Members will cross check the database entries and take corrective measur,
any errors. They will suggeahd commenbn appropriate corrective measureg
needed.

Any comment:
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Data / Parameter: Non-usage ofCHULIKA

Data unit: Days

Description: Usage of norenewable biomass in case of qoerformance oCHULIKA

Source of datato be | The days not used from the daily online monitoring database for each

used: appliance at the village leyednd data maintained on the digitized monitor
database.

Value of data Dependent on the number of d§AULIKA are under repair

Description of As and whenCHULIKA is not functional, the beneficiariesilwreport to the

measurement methodg village level volunteer, who in turn will report to tiobli Worker for repair off
and procedures to be | the unit. A log book will be maintained for the reason of-fiorction and days
applied: under repair.

QA/QC procedures to | CERs will be reduced fahe nonfunctional days of the units.
be applied:

Any comment:

Data / Parameter: Diversion of nonrenewable biomass saved under the project activity by
non-project households

Data unit: tonnes / year

Description: Diversion of norrenewable biomass saved untter project activity by non

project households

Source of data to be | Leakage data

used:
Value of data 0
Description of Annual Sample Survey

measurement methods
and procedures to be
applied:

QA/QC procedures to
be applied:

Any comment: Annual stratified sampling will be conducted.

B.7.2 Description of the monitoring plan:

Project ManagemeniTeam structure

This CHULIKA CDM project will be implemented and monitored BWMBT, which will be
implemented in 21,500 households of the 168 villagesDefdurgataluk in Raichur district of
Karnataka.

A Standard Operation Procedure Manual widl prepared for implementation and monitoring of the
project activity, which will bdollowed by the CDM Team.

1 The single relevant project aspect deemed necessary to monitor and report reliable emissiot
reductions is the continued usetbé& applianceThe number of systems operating annually will be
recorded through evidence of contingouonitoring at the village level.

1 Provided all appliancesare in continuous use throughout the project period, and emergency
preparedness arrangements are recorded as having been used, it is expected thatdleression
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reductions will be achievedlTo monitor this single most important project aspect, the CDM
Coordinator will depend on the continuetbnitoring servicing and maintenanammpletedand
documented in the database.

1 All monitored data required for verification and issuance will be kaptwo years after the end of
the crediting period or the last issuance of CERs for the project activity, whichever occur later both
on paper and electronically.

To achieve the abovehd organization structure fgoroject implementation and monitoringlwbe as
follows:

JSMBT
t Organogram
Board = Managing Trustee
. &
Project
CDM CDM Manager
Committee lv \ 4 T v
Hobli Hobli Hobli Hobli
Coordinator-1 Coordinator-2  Coordinator-3 Coordinator-4
CDM 1 l l
Gram Panchayat Animator-1 Animator-2 Animator-50
Committee
T— VCCC-1 VCCC-2 VCCC-50
Village Chulika Chulika
Institution User < ___ Biomass _ |
Groups cookstove
Users

1. Organisation management
a. The JSMBT Board will have the ultimate responsibility for the project.
b. The Managing TrusteaSMBT will be tasked with direct responsibility for the CDM biomass
cookstove project on behalf of the Board.

2. Project management
a. Day-to-day responsibility for the project will be exercised by a CDM manager.

i. The CDM manager wi || be responsible for
emissions reduction is met.

ii. The CDM manager will be responsible for emsgrthat all theCHULIKA biomass cook
stoves under the project are functioning and are being used.

iii. S/he will be responsible for ensuring that all households are trained in the proper and safe
use of theaCHULIKA biomass cooktoves.

iv. The CDM manager will beesponsible for ensuring that the down time for these stoves is
kept at the mininam.
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V.

The CDM manager will also be responsible for ensuring that all community members using
the CHULIKA biomass cooktoves are periodically informed of Climate Change issues

The CDM manager will be assisted in théssks by the following persons

Four Hobli coordinators. Each coordinator will be responsible for 1 Hobli or revenue

circle™.

Oneanimator per village. Because of the low access to public transport between villages and

hamlets, the organization will appoint an animator in each of the project villages. The

appointment of the animator will hendertakerin consultation with the villag institution.

The animator wil |l be oriented on the proj

trained on monitoring the stoves arweeklybasisfor its daily usage

- Each animator will function as the interface between the project and itsuitias.

- Each animator will be responsible for visiting each project household weekly and for
monitoring the usage of the biomass cetikveson a daily basis

- The animator will be responsible for reporting all maintenaandpther issues relating
to the stoves and its usage. Each animator will be tasked with ensuring that down time of
the biomass coogtoves under their responsibility is kept at the minimum.

- Each animator will be responsible for conducting periodical meetings with the Village
Climate Change Committee to review the performance of the project, especially the
down time and nowisage of the biomass costoves by specific households.

- Each animator will be responsible for facilitating #ilage Climate Chang€ommittee
to conduct periodi@ reviews of the project against its sustainable development
indicators and to take any and all act
indicators are met.

The Village Climate Change Committ@éCCC).

- The JSMBT organization has facilitated ammunity institution in all its villages. The
primary association of the village institution comprises of gebdsed street groups.

All the male and female heads the households in a street are first orgadi into
gender groups. Each gender group tkefects a street representative. The 2 gender
representatives from each street then meet as the village institution. Effectively, each
village institution functions as a representative general body of all the households in its
village.

- The orgarsation wll organize all households receiving tH@HULIKA improved
biomass cooktovesinto user groups.

- A Village Climate Change Committg® CCC) will be formed from representatives of
both the village institution as well as the user groups.

- Each \CCC will
9 function as the formal interface between the project and the village committee as

well asits user groups.

1 will be a signatory to the End User Agreement

9 ensure that the terms of tHend UserAgreements are adhered to by both the
organgation as well as the users of BEIULIKA biomass cooktoves.

1 report norcompliance by the project to the next level of CDM committees, and
monitor these issues till resolution.

41 A government revenue administrative unit comprisingrofind 50 villages and hamlets
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9 counsel all households not meeting the conditions of the community agreamant
where necessary, replace them with other households willing to meet these
conditions.

monitor the down time of all thEHULIKA biomass coolstoves in the village and
ensure that these are minimized.

be responsible for ensuring that the village tafgetcarbon emission reductions
from theCHULIKA biomass cooktoves is met.

monitor all the sustainable development indicators adopted by the project and ensure
that these are met.

monitor the financial returns from the project and ensure that @&C/ receives its
proportionate share of the projectds n
distribute the household share of theagbonincomes.

A =2 =4 =4 =2

3. Governance

a. Representatives from each of the Village Climate Change Committees will be apexed into Gram
Panchayat CDM committeeBach Gram Panchayat CDM committee will serve as a platform for
all unresolved village CDM issues.

b. Representatives from each of the 29 Gram Panchayat committees Dewtargataluk will
attend the project CDM committee. This will serve as the formalfaterbetween the project
and the communities on all CDktlated issues. All CDMelated income received by the project
will be reported to the project CDM committeEhe project progress and financial realizations
will be submittedto the project CDM comirttee for its approval before submission to the
JSMBT Board. The project CDM committee will also serve as a platform for all unresolved
Gram Panchayat CDM issues.

c. The JSMBT Board will be represented by its Managing Trustee. He will serve as the interface
between the Board and the project.

4. JSMBT CDM Biomass CookStove Maintenance Strategy

The project will ensure the following maintenance strategy to ensure that down time @ thakK A

biomass cooktoves is kept at the minim:

1. A CHULIKA maintenance mechanic identified and appointed by JSMBT will be trained and
supported by iSquareD the manufacturerThe CHULIKA maintenance mechanic will be tasked
with holding maintenance clinics at the Hobli and Village levels on a regular sctidisis As far
as possible, the project will ensure that each Hobli is visited weeklyCHWLIKA maintenance
mechanic will always carry ZHULIKA stoves with him as starimyes, in addition to stove
components for repair and replacement.

2. An additional stoclof 5 CHULIKA biomass coolstoves will be maintained with each of the 4 Hobli
coordinators.

3. When a village animator finds @HULIKA biomass coolstove not functioning or not functioning
properly during the weekly household visit, s/he will immediately imféine Hobli coordinator and
arrange for anothe€HULIKA biomass coolstove to be sent as a temporary replacement. This will
ensure that a household's cooking requirements are met ofA@diaybasis.

4. The village animator will also fill a maintenance repdetailing the issues being faced by the
householder and with the stove.
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5. The Hobli coordinator will telephonically inform tf@HULIKA maintenance mechanic that a stove
has been received for repairs and what the issues are.

6. When theCHULIKA maintenance mechanic visits the Hobli coordinator during his weekly visit, he
will read the complaint form and then open and inspect the stove. If there is a defect that can be
repaired, he will immediately replace the defective component. On repastotreewill be sent back
to its household, and the replacement stove collected back.

7. When the CHULIKA maintenance mechanic finds that there is a manufacturing defect, he will
authorize the Hobli coordinator to replace the defective stove with a new s&ivgethas brought.

He will then carry back the defective stowehichwill be replaced by iSquareD.

8. Where a component has bemplaced the mechanic will report the details of the components that
were used for replacement. These components will alsoptecesl by iSquareD. All replacements
of components or stoves will be undertaken by iSquareD at its cost during the warranty period.

9. During the field visits, theCHULIKA maintenance mechanic will also visit project villages on a
planned itinerary. During kifield visit the village animator will accompany him. During this visit he
will inspectthe stoves, demonstrate how to light and maintain these and answer any questions from
the households. Over time he will be responsible for ensuring that village arsnaédo become
technically proficient to maintain theHULIKA biomass cooktoves locally.

5. CDM Biomass CookStove Monitoring

The project will ensure the following monitoring strategy to ensure that the usage OHthielKA
biomass coolstoves ismaximized and that the projéstcarbon emission reduction targets are adhered
to. The details presented below are indicative and the strategy and the specifics will be modified from
time to time to suit field conditions at any giveloment
1. The project wi design and provide each household with a monitoring passpuatich the details
of daily monitoring will be recorded.
2. In casethe replacement ofHULIKA within the household is necessary, e.g. due to damage, the
household willreceivea newCHULIKA with a corresponding new identification numij&ppliance
ID). The household will sign a neanduser agreementhere the number is noted. A copy of the old
agreement will be stapledith the new agreementandthe same will be updated on the online
monitoring database. Thastdate ofuse of the olCHULIKA will be recorded.
3. In case of a droput of a user (e.g. due toshift of the household to a location outsitie project
boundaryor if the user is not uisg the CHULIKA), the ending date aEHULIKA use will be noted
and recorded in the database. The dvofswill be replaced by other interested households, so that
the number of systems operating refers to the actual number of systems in use

The project Wl derive its carbon emission reduction status every week from the consolidation of these
households reports. All household details will be entered into dme@monitoring solution. Reports
will then be available by Household or by Village, Gram Payahadobli or project.

6. Monitoring database
An online digitized system custom built for monitoritiee poject has been designed for JSMB by

Tristle 7 an IT company. Thisvill be used to enter data on ailgabasis and generate reahe online
Progress Reports. Inputting data into this intranet solution will be permission d@riven each Field

42 http://www.cdmcookstoveraichur.in/
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Worker canenterrecord of only those villages entrusted to her/hiRrogress and Analytical Reports
will be totally transparent, open for one and all. These reports will be peansederifiedby the CDM
Manager and Hobli Coordinators with field data from the animators.

Tristle has developed a wddased solution which is permission driven, intuitive, easy & hysfield
staff, and accessible from any location in the project area-tRealProgress Reports are available to all
visitors b the website.

The Project Area will be identified as Taluk, Hobli, Gram Panchayats and Villages. Participating
Families wil be identified based on the survey conducted to identify the families. Project Staff will be
assigned to specific Taluks and Hoblis. Carbon Investor(s) will be recorded and specific villages
assigned to them.

The installation o CHULIKA is to becompleted after the projecbecomegegistered as a CDM project
activity. The chief project requirement is to sec@arbonFinancing, negotiate for Inventory, purchase
and transfer Items to the respective Hoblis and Villages. The package insists on the re¢@dpmier
Information, theAppliance IDnumber of CHULIKA appliance, and accurately tracks the point to point
movement of stock. Even the destruction of stock through inadvertent breakage, etc. is tracked.

Actual Installation involves the receiving dhventory Items handing over of theCook Stove
familiarising the Family on daily usage and maintenance, anddtharaterecording thereof. Every
single Installation has a uniqueppliance ID. The database is updated and wherHobli Workers
access theternet.

The days of usage since installation is tracked and those days are deducted-Usagemetween
Breakdown and Replacement. The number of functiofiogk Stoves is monitored on a monthly basis
by the Hobli Worker.

The End User Agreement, dlireg out the conditions of the ERPA, will be signed with the Participating
Family approximately 1 week after satisfactory functionin@bilULIKA .

Project staff will know exactly where they stand in terms of progress and reduity will be
comfortable in the knowledge that objective standards like number of installations, recording of
breakdowns, timely replacement, etc. will be used to measure their performance.

The totally open and transparent repaevils track inventory from purchase to installatiorhese, along
with budget realisations, will keep a wider audience constantly informed on progress and financial
health. They will also give um-date information on the volume of CERs generated.

Verification data needed by the DoE will be generatedEesel files from this odine monitoring
database which can track progress on atdalay basis including Hobli-wise, List of Installations,
Month-wise Usage, Monthly Monitoring, Breakdown Log and Verification Data. So too will Stock
Registerdeneedd during statutorgudits.

Thus as described above, the monitoring package will include the following datasets:
o0 Implementation Progress (Project Area to Village Reports)
o Participating Families
o Carbon Investor
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Budget Realisation

Breakdowns

Stakeholders

Inventory Stock at different levels

i Administrator Panel

O O0OO0OO0OO0OO0OO0OO0o

AssignCoordinatordo specific areas

Define Taluks

Manage various Tables

Define Carbon Investors

Manage Budgets and Realisation

Define Items, Costs, Suppliers and Installation Types
Purchase Inventory

Transfer Inventory to various project locations.

9 Taluk Coordinator Panel

(0]
(0]
(0]
(0]
(0]

Appoint Hobli Workers

Define Hoblis, Gram Panchayats and Villages
Assign patrticular villages to chosen Carbon Investors
Transfer Inventory to the Hoblis

Recording End User Agreements

1 Hobli Worker Panel

(0]

O O OO

Define Participating Families
Appoint Animators

Record Installations

Log Breakdowns & Repairs
RecordWeekly Monitoring.

Frequency of Monitoring

1004 of the appliancesvill be monitoredon aweekly basis,for its daily use. The operatioand
monitoring reporwill be prepared for verification.

For monitoring leakage as specified in the methodology, an annual stratified sample survey will be
conducted

LeakageMonitoring

As mentioned in the 11.G methodology, monitoring of leakageimdlude:

Ex postsurveys of users and areas from where woody biomass is sourced (using 90/30 precision fol
selection of samples). The following potential sources of leakage shall be considered:

(a) Use/diversion of nomenewable woody biomass saved untier project activity by non

project households/users who previously used renewable energy sources. If this leakage

assessment quantifies an increase in the use ofemmwable woody biomass used by the
nonproject households/users attributable to thegmtopctivity then Bis adjusted to account
for the quantified leakage.

No equipment currently being utilised will be transferred from outside the boundary to the project
activity. Hence leakage will not be considered.
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A stratified samplesurveyat haisehold levelwill be carried out with a representative sample of the
population living inside the project area and who areGidULIKA end user®dn an annual basi§he
gquantity, source and method of fuelwood collection will be assessed to derive thi#yqgofamon
renewable biomass being used that can be attributable to the project athigifyndings of this survey

will be provided in the annual monitoring report and any deviation in the quantity of non renewable
biomass being usday non project hoseholds/users attributable to the project actiwiity be accounted

to adjust B when calculating the overall emission reductions.

B.8  Date of completion of the application of the baseline and monitoring methodology and the
name of the responsiblgerson(s)/entity(ies)

30/3/2010

Fair Climate Network*®
19/1, Alexandria Street, Richmond Town
Bangaloreé 560025, Karnataka, India.

The Teclmical Teamof Fair Climate Networlassiss grass root NGOs to do ppmor CDM projects
The NGOs need tthave anintimate contact with the communities they work with, and have open,
transparent and upfront Carbon Revenue Sharing Agreements with these families and comRDNities.
is not a project participant.

‘ C.1  Duration of the project activity : |

‘ C.1.1. Starting date of the project activity: |

01/01/20117 Likely Start Date for implementation of the Improved CoBtoves or the date of
registration.

10y-0-m

If any component ch CHULIKA or the appliancés not functional, it will be replaced immediately to
assurean operatingjfetime of 10 yearsspanninghe CDM crediting period.

“3 http://ww.fairclimate.com/tech/team/
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N/A

‘ c.2.1.2. Length of the first crediting period: |

N/A

‘ C.2.2.1. Starting date: |

01/01/2011 or date of registration with UNFCCC, whichever is later.

| C.2.2.2. Length: |

10-y-0-m

‘ SECTION D. Environmental impacts |

D.1. If required by the host Party, documentation on the analysis of the environmental impacts
of the project activity:

The project activity does not fall under the purview of the Environmental Impact Assessment (EIA)
notification of the Ministry of Environment and Forest, Government of India, 20B&nce, it is not
required by the host party.

D.2. If environmental impacts are considered significant by the project participants or théaost
Party, please provide conclusions and all references to support documentation of an environmental

Not applicable

4 http://www.envfoc.in/legis/eia/so1533.pdf
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SECTIONE. St ak e h edmctentss 6 |

The | ocal stakehol dersdé6 meeting was conducted
meeting was conducted 38MBT, Shahpur Roadevdurga Raichur District, Karnatakan the 5 of
March 2010 between 11.003.00 hours.

Notification was sent through letters, emails and personally to various categories of stakeholders tc
attend the stakeholders meeting. A #technical summary was also enclosed along with an agenda for
the medhg. The meeting was conducted in the local language Kannada.

The agenda of the meeting included discussion on the purpose of the consultation, description of th
project activity, demonstration of the improved caikve,answering ad clarification on the project
activity, discussin of the sustainable development checklists for the project and meblgoghich to

monitor them.

The meeting was attended by nearly 550 members. The various stakeholders attending the meeting wer:
- Represatatives of VillagegCommunities (Self Help Group members)
- Elected members of the Villaggrganisations
- The districtMinister and Member, State Legislative Assembly and Zilla, TalukGrach
Panchayat members
- JSMBT staff
- Local NGOO s
- NGO affiliated with theGold Standard

E.1. Brief description how comments by locaktakeholdershave been invited and compiled: |

The stakeholders meeting sought the local stakeholders comments as follows:
- During the meeting, any clarification on the project activity watdressed
- Evaluation forms were filled in by some of the stakeholders which allowed us to gain an overall
perspective of the stakeholders on the project activity.
- Written comments were invited from those who were not able to attend the meeting
- A public amouncement through newspaper advertisement, posters and banners of the meetin
was made to seek comments.

Theevaluation formsvere analysed for the comments. The comments received during the meeting were
alsorecorded.

E.2. Summary of the comments receied:

An analysis of the evaluation forms shows the f
were no negative comments.

Questions Responses

1. Well conducted meeting
What is your impression| 2. Learnt about improvetbokstoves
of the meeting? 3. This isagood and appreciable effdyeneficial to women
4. This is useful for rural people and should be implemented
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5. We have gained lot of information from this meeting

6. All people should use the improved catkves

7. Thisis good for environment and this has educated us on global
warming deforestationetc

1. This project is helpful to rural communities

2. CHULIKA cookstove will be useful and beneficial tive rural
communities

3. The project helps us towards improving our health,sSavesvood and
money and emits less smoke

4. This project is good for women

5. The program is good and very informative

6. This is good for our environment

7. We like this project

8. We wish that this project is implemented soon

What would you like
about the project?

What do you not like
about the project?

Everyone feels there is nothing to dislike in this project

E.3. Report on how due account was taken of any comments received:

Based on the comments received during the meeting, two stoves will be given to each hougbbold as
majority of the families culturally use two traditional coolkstoves to cookflat bread and curry
simultaneously.
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Annex 1

CONTACT INFORMATION ON PARTICIPA NTS IN THE PROJECT ACTIVITY.

Organization:

Janara Samuha Mutual Benefit Trust (JSMBT)

Street/P.O.Box: Basavanagar

Building: No. 81-534,

City: Devdurga Raichur District
State/Region: Karnataka

Postfix/ZIP: 584 111

Country: India

Telephone: +91 08531 260035

FAX:

E-Mail: desk@cdmcookstoveraichur.in
URL:

Represented by: B Hampanna

Title: President & Managing Trustee
Salutation: Mr.

Last Name: Hampanna

Middle Name:

First Name: Banakar

Department:

Mobile: +91 94484 58045

Direct FAX:

Direct tel: +91 08539 234449

Personal BVail;

bhsamarthaya@agmail.com
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Annex 2
INFORMATION REGARDING PUBLIC FUNDING

The funding will not result in a diversion of official development assistance to the project.
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Annex 3
BASELINE INFORMATION

I.  Project Description

The project activity is introduction of high efficiency biomass fired cook stovafatisehold level for
cooking and heating water for bathing. In the baseline, inefficient cook stoves are being used for cooking
andheatingwaterfor bathing The purposef the project activity is to replace inefficient traditional cook
stoves ata household level with efficient fuelwood single/doubletp o ok st oves ACHULI
biomass deficient district of Raichur, Karnataka State in India. This districgtealy diminished
biomass resourseand the wood demand far exceeds the available renewable woody biomass. Janar:
Samuha Mutual Benefit Trust (JSMBT) intends to disseminate Improved Cook Stoves (ICS) in 168
villages covering 29 Gram Panchayats in Devdurga Tdliaahur District, Karnataka.

The project would be implemented upon registration of the project as a CDM project activity, as the
project will be financed completely from carbon revenues. The project contributes to social,
environmental, economic and technological benefits which twtéito sustainable development of the
local environment.

[I. Target Population/Beneficiaries

The target population for the project and the field data collection for the pcojesist ofthe beneficiary
households from rural areas who are using traditiooak stoves for cooking and bating water These
householdsre using fuelwood collected from forests, wastelands and other common property resources
which is to a large extent neenewable. The beneficiaries of the project will be from the target
popuktion of 34,225 households from 29 Gram Panchayats in Devdurga Taluk of Raichust,Distr
Karnataka State, India. The$®museholdsare predominantlyfrom the Self Help Groups formed by
women in the villagesand are below the poverty line with a per capitaome of less than 1$/dayhe
predominant occupation of the households is farming (68%) and wage labour (29%).

lll.  Objectives

A baseline survey was carried out in order to establish the prevailing practices of the local communities
with regard to fuel usfor everyday cooking and water heating purposes.

IV. Sample Frame

The NGO, JSMBT,is a formal organisation of over 7000 women from North Karnataka who have come
together to take forward development processes initiated withghmem 1986. The sample frarfur the
baseline survey is all the households in 168 villages covering 29 Gram Panchayats in Devdurga Taluk ©
Raichur District, Karnataka. The frame consists of District, Taluk, Hobli, Gram Panchayat, Village name
and Village code. It includes details tife family, and their unique family ideritiation detailsi.e.

Ration Card/Election IDgpccupation, family income, etc. The other sample frames were the pattern of
cooking, the fuel typesndtype and number of stoves used in the baseline.
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The sampleaunit, which is the minimum unit or the clearly defined unit for constructing the sample, frame
is the traditional wood stove and the kerosene stove used in each household for cookingtiagd
water for bathing

V. Sample Method

The baseline survey waserformed in 20040 on all the households in 8&illages across 29 Gram
Panchayats irthe four Hoblis of Arkera,Devadurga, Gabbur and Jalhalli Complete Sample was
adopted for the study in all tHeur Hoblis of Karnataka. The beneficiaries were h# tural households

in the 168 villages which in each casevénan equal probability of selection. The JSMBff was
involved inthe collection of information at the household level. The details of geographic region and the
number of sampled families eachvillage areas follows:

Hobli Gram Panchayat Villages Number of families

Arkera Alkod Adkalgud 130
Akalkumpi 149

Alkod 295

Anwar 123

Bhumangund 287

Arkera Arkera 585
Hal-Jadaldinni 117

Jutmardi 125

Benderganekal Benderganekal 735
Mallapur 171

Pandyan 163

Samudra 126

JagirJadaldinni Agrahar 57
Buddinni 165

Jagatkal 188

JagirJadaldinni 295

Malledevergud 179

Markamdinni 128

Nagoli 187

Rekalmardi 55

Kelgin Irabgera Guddad Irabgera 62
Kelgin Irabgera 916

Kotigud 121

Mansagal 109

Nimbaidoddi 37

Sasvigera 37

Kothdoddi Hemnur 192
Honkatmalli 188

Kachapur 39

Kardona 28

Kothdoddi 473

Malkamdinni 47
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Devadurga

Mallinaikandoddi 147

Yeldoddi 72

Kyadigera Bandegud 37
Kyadigera 977

Shavantgal 199

Mustoor Aldharti 125
Chintalkunta 140

Gajjibhavi 123

Hungunbad 43

Jaradbandi 99

Mustoor 160

Piligund 134

Shakapur 71

Shivangi 192

Teggihal 103

Nagaddinni Heggaddinni 194
Nagaddinni 276

Neelgal 258

Tippaldinni 136

Yermarus 141

Devadurga (Rural) Devadurga (Rural) 848
Dondambli Benkal 133
Dondambli 209

Huvinhadgi 109

Joladhadgi 176

Karkihalli 139

Konchapli 192

Mydargol 64

Nagargund 224

Wagadambli 122

Gugal Chickraikumpi 62
Gagal 52

Gugal 136

Herur 172

Hireraikumpi 280

Itagi 144

Matpalli 115

Yatgal 231

Jerbandi Chickbudur 252
Devergud 53

Gundgurthi 117

Jerbandi 129

Kamdhal 59

Kardigudda 42

Salkyapur 98

Sugarhal 71
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Yermasal 161

Karegud Anchesugur 166
Anjal 227

Gopalpur 209

Karegud 422

Venglapur 177

Kopper Arshangi 177
Hemnhal 64

Hunur 42

Kopper 474

Kurkihalli 215

Paratpur 85

Ramanhal 188

Masarkal Chickhonkuni 141
Guntarhal 222

Masarkal 812

Miyapur 133

Gabbur Gabbur Gabbur 1181
Hemanal Apprahal 41
Baswantpur 61

Bommanhal 168

Hemanal 206

Hirekudalgi 48

Honnatagi 157

Khanapur 318

Kolur 138

Madarkal 267

Hirebudur Budinhal 164
Gopendeverhalli 54

Haddinhal 110

Hanchinhal 106

Hirebudur 304

Ingaladhal 103

Masihal 130

Nagarhal 51

Shavantgera 232

Maladkal Ganekal 265
Govindpalli 150

Khardigud 94

Maladkal 365

Maseedpur 186

Ramdurg Amrapur 121
Jinnapur 140

Kakkargal 216

Ramdurg 616

Sunkeshwarhal 206
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Jalhalli Chinchodi Bunkaldoddi 374
Chinchodi 386

Lingadhalli 153

Veergot 126

Yergudda 133

Galag Chadkalgudda 201
Galag 699

Gandhal Gandhal 301
Kakkaldoddi 166

Kamaldinni 211

Mykaldoddi 162

Sunnadkal 137

Hosur Siddapur Bassapur 34
Bhogiramangund 202

Bommanhalli 213

Hosur Siddapur 253

Somanmardi 299

Jalhalli Jalhalli 1934
Timmapur 17

Karadigudda Amrapur 73
Bagur 129

Herundi 165

Jambaldinni 57

Karadigudda 246

Medinapur 60

Mudgot 88

Navilgudda 92

Nilvanji 196

Mundargi Devatgal 180
Gajaldinni 155

Ganajali 168

Huligud 116

Katmalli 21

Mandalgud 98

Mukanhal 99

Mundargi 417

Parapur 49

Suladgud 86

Palkanmardi Devergud 38
Madarkal 149

Mudalagund 176

Ooti 226

Palkanmardi 228

Wandli 434

Grand Total 34,225
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VI. Sample Size

The samplesizeis determined on three parameters: The variability, the level of confidence required and
the acceptable level of error using the following formula:

_ (C\/z.tza,v)
n, = ez
Where:
Ny = size of sample
t#, = critical val ue of nceleveldanhvdégsee d¢ffreederat wi t h s
e = acceptable error
cv = coefficient of variation
v = degree of freedom =h
U The desired precision for the baseline fuelwood estimation is £10%
U The confidence level is ab% which has a critical t value of 1.96.
U The coefficient of variation is assumed at 1.
1°x1.96°
Thusn, = (—2) =384
(10%)

Thus the sample size required to understand the baseline situation in the project area within a targe
range of95% confidence level is 384n order for our data tde very precig and also to build a
database of all the families, 34,225 househaldsnore than 100% of the target populationwere

visited andsurveyinformation collectegto irrefutablysubstantiate all our findings

VII. Survey Design

Structured interview and fielstudies were involved to obtain data on the families. A questionnaire was
designed, field tested and implemented at household level by the JISMBT staff who were trained in field
data collection.

One hundred perceraf households in the 168 sampled villagese sampled.

All the households are below the poverty line with an income of less than 1$/day/person.

A survey of 34,225 households across the 4 Hoblis in 168 villages situated inside the project
boundary was conductgide. more than 100% of implementihguseholds.

Each and every household was visited to collect householdetgtadinghe number and type of
stoves used in the baseline, the fuelwood usage pattern and quantity of fuelwood used. The
quantity of fuelwood that was collected or purchasethbyhouseholds was estimated.

The type of cooking device used in the sample household was recorded.

The data from the survey was compiled using Microsoft Excel and analysed.

VIIl.  Survey Findings
- Nearly 99% of the householdgsidein their own housesand the remaining 1% in rented
houses. About 22% of the houses are constructed of corasgiedominantly built by the
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government for the communities. Another 72% of the houses are constructed of stone and mud
The emaining 6%of houses are thatchedditin houses.

The average family size is 7, comprising of 4 adults and 3 children. The adult equivalent is 5
members.

Nearly 99% of the households used traditional cstokes as the primary modécooking. Only
a few households used kerosene and LPGhasntain fuel for cooking and héag water for
bathing.

No household reported using dung cakes or coal as a source of fuel.

0.03% of households reported to be using kerosene supplied through the public distribution
system as a cooking fudlfter furtherinvestigation i transpired that although this cooking fuel
was available to everyone, most used the fuel for lighting purpdsesiing the fuel in lamps.

About 1.61% of the households have LPG connections. Only 0.002% of the families used LPG as
the main fuel for cooking and the remaining use it judiciously to prepare coffee/tea or quick
shacks occasionally. Reasons preventifs use were reported to be; high costs, logistical
problems associated with refilling empty gas bottles in rural areas, irgcagsts compared to

the baseline situation wherdimere areeroassociatedosts.

Of the households using traditional caikves, 2.57% of households use the basiie stove

with the remaining coolstoves built of mud/cement withowat chimney or grate. 1.55% of
households currently have improved cook stoves in place. These cook stoves, built of mud/clay,
have a rudimentary chimney to remove the smoke from inside the house. All are therefore
inefficient cookstoves with a thermal efficiency of 10%

Of the 99% households using traditional catkves, baing a few (< 0.5%)all households
cook ona minimum of 2 cookstoves. This is due to the fact that the communities prepare flat
bread and curries simultaneously two stoves. The time consumedr foooking isthereby
reduced. The communitiglseing agriculturists and labourers, finishithdaily chores of cooking
and go to work in the fields arnd fetch fuelwood.

Source of fuel wood collection:

i Nearly 88% of the families collect fuelwood, ana ttemaining 12% purchase it from
the market. Of those households that collect their own fuelwood, 86.4% of the
households surveyed responded that they collect fuel wood from common property
resources, which includes forest areas, waste lands, farm lashdemmon lands. Only
13.6% of the households obtain fuelwaddofrom their own lands.

Quantity of fire wood used as a fuel for cooking / water heating:

i The results from the survey indicate that on average the fuelwood collected per capita is
1.71+0.011 g/capita/day at®5 confidence/precision level.

i At a household leveB.11 tonnes/household/yis being used.

According to the methodology, or the quantity of fuelwood used for cooking and water heating is
determined by using one of the two following options:

(a) Calculated as the product of the number of appliances multiplied by the estimate of average annuz
consumption of woody biomassrpppliance (tonnes/year). This can be derived from historical data or a
survey of local usage, OR
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(b) Calculated from the thermal energy generated in the project activity as:

HG

p.y

B=—
NC\/biomasgold

Where:
HGpy Amount of thermal energy generated by the new technology in the project  {iefr

Adopting option (aBy is calculated as the product of the number of appliances multiplied by the estimate
of average annual consumption of woody biomass per appl{toroges/year). This can be derived from
historical data or a survey of local usage.

An analysis of historical data wasmpletedto understand the fuelwood consumption patterngHer
Karnagka region.

Ramachandra, 2007: A study on energy consumption patterosnductedby Ramachandra for
Karnatakacalculated the per capita fuel consumption as follows:

PCFC = FC/P; where FC is the fuel consumed in kg/day and P is the number of adult equivalents, fo
whom the food was c&ed. Standard adult equivalents of 1, 0.85 and 0.35 for male, female and children
(below 6 years) respectively were used.

The per capita values used for cooking and water heating across theimgta zones were calculated
taking into account the vation in consumption due to seasons, which is 1.02 kg/person/day for water
heating and 1.85 kg/person/day for cooking for the project area. The average family size is 5. Thus the
fuelwood consumption per family per annum is (1.85+1.02) x 5 x I3m23-t/family/yr.

Ranganathan, Subba Rao and G.S. Prabhu., 1993A study was conducted to quantify the
consumption of firewood and other fuels in the state of Karnataka, through an extensive sample surve
covering the entire state. The study consistéd5 survey to determine energy consumption in
households and establishmentsth special reference tthe rural household survey which was carried

out in 300 villagesan urban household survey, survey of wood dealers, and survey of industrial and
commercial estdishments. According to thetugy, the total fuelwood consumption in Karnataka is
1.6136 kg/capita/day. Thus the fuelwood consumption per family per annum is 1.6136 x 5 2.9@5 =
t/family/yr

FSI, Govt of India, 1996: The Forest Survey of India (FSI) sideen carrying out forest inventories
since 1965 to assess the growing stock of various forests in different parts of the country. Along with the
inventory work, the FSI has also been carrying out wood consumption simueljfages/towns to assess

the fuelwood and small timber requirements at the state and national level. The annual average per capil
consumption of fuelwood for Karnataka in rural area is as follows: billdfg kg; Twigsi 134 kg and

woodi 406 kg totalling to 587 kg/capita/yr. Thustfuelwood consumption per family per annum is 587

X 5 =2.94 t/family/yr.

According to FSI, 1996, there will be an increase in demandthegears due to the rate of population
growth (which is 2.1% every yegrand the trend in raising consumption faélwood (which rose by
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0.5% every yearand fuelwood demand due to lesser availability or alternate use of animal dung and
agricultural residues. But to be conservative in the estimate, the historical data of 2.94 t/family/yr has
been considered for th®B.

A comparson ofthe various studies shows the foliogy:

Study Quantity of fuelwood/family/yr
(tonnes)
1. Field Survey by JSMBT, 2010 3.11 t/family/yr
2. Ramachandra, 2007 5.23 t/family/yr
3. FSI, Govt of India, 1996 2.94 t/family/yr
4. Ramganathan, Subba Rao and G.S. Prabhu., 199 2.94 t/family/yr

Thus, an annual consumption of 2.94 t/family/yr basedherFSI and Raganatharet al studes has
been considered for the PD&s it isthe mosttonservative.
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Annex 4
MONITORING INFORMATION

The details monitoring plan is included in section B.7.2.
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Annex 5

Thermal Efficiency Test of CHULIKA

T Y 3R 3

qIIA

CPRI
INDIA

gireror o
TEST REPORT
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