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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 smatbcale activities (CDMBSCGPDD), taking
into account CDMPDD and CDMNM.
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Improved Woodstoves in Udaipur- Helping Women and Environment
Version:4
Date:5" Dec 2016

A.2. Description of thesmall-scaleproject activity :

SevaMandiris a nongovernmental organization (NGO) working for the development of rural and tribal
population in Udaipur and Rajsamand districtsSofithern Rajasthan. The work areSeva Mandir
encompasses 626 villages and 56 urban settlements. [rthetatgaization reaches out to around 70,000
households, influencing the lives of approximately 360,p80ple Seva Mandirmainly focuses on
enhancing peopl e-deselopren laybvorking toriingpoved liveracy seeels, fbetter health
status and sesitization against oppressive gender relatiameating sustainable improvements in the
livelihoods base by revitalizing the natural resource base of commuaittstrengthening village
institutions by creating an alternative paradigm of power stregtand community interactions that
reinforce the positive forces of cooperation, transparency, equity, justice and responsible
citizenshig.Through this projectSeva Mandirintends to disseminate Improved Cook Sto(3SY
GREENWAY JUMBO STOVEandor GREENWAY SMART STOVHo rural familiesin all Tehsils of
UdaipurDistrict, Rajastha State which is a drought prone region of Indlia

The project was registered as a GS CDM project. Thiswelamtarily deregistered at the UNFCCC and
registered as a GS VER projedth the Gold Standard o hand over the project to the communities with
able guidance from SEVA MANDIRhe projecproponent was changém SEVA MANDIR (NGO)to
the CommunitypasedProducer CompamyUdaipur Urja Initiatives promotedby SEVA MANDIR at the
time oftransfer ofprojectregistration with THE GOLD STANDARD.

Udaipur Urja Initiatives (UUI) Producer Company Limited was registered in 2014 to enhance the access of
rural commuities to appropriate technologies and to market-pgoduces. The enterprise currently works

with communities of Udaipur and Rajsamand distriS&VA MANDIR assists UUI is its activitiedJUI

is a membershipased entity, in which membership is takentty purchase of share. Along with cook
stoves, the enterprise is building activities on solar lights and trading of agriculture produces grown by its
members and other families in the region.

Purpose of the project activity

Over 61 percent of thRajasttan State is deserPrecipitationis scanty, and constitutes the only source of
annually renewable water suppljhe State is prone to frequent droughEorests constitut.56% of
geographic area of the staféhe per capita forest area is only 0.06 Which is one of the lowest in the
country. The forest ecosystems of Rajasthan are charactdrizedid and scanty vegetation. Land use
pattern have been showing a decrease in fedtcover and increase in desert laittreasing pressure
from humanand livestockpopulation and indiscriminate and illegal exploitation of forest resources are
amongfactors that have lead to further intensification of the problem. A trend of fouesisg into open

! http://www.sevamandir.org

2 Hereby referred in the PDD as ICS, wherein it means Chulika and/or Greenway Smart Stove.
3 http://managedis#ers.org/caseStudies®ajasthan.asp#01

4 http://www.rajasthan.gov.in/rajgovresources/actnpolicies/environment_policy.pdf

5 http://www.rajasthan.gov.in/rajgovresources/actnpolicies/forestpolicy. pdf



http://www.sevamandir.org/
http://managedisasters.org/caseStudies01-rajasthan.asp#01
http://www.rajasthan.gov.in/rajgovresources/actnpolicies/environment_policy.pdf
http://www.rajasthan.gov.in/rajgovresources/actnpolicies/forestpolicy.pdf

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

CDM i Executive Board

scrubs has been observed. Degradation of forest laamisxacerbated the already existing problem of
desertification.There is a need to maintain adequate forest cover iat#lte to mitigate climate change
effects.

On an average, Udaipur and Rajsamand districts get around 625 mm rainfall annually, primarily during
July and Septemberhe region is largely drouglpirone, witnessing droughts every thteefour years.

Above that, the highly erratic onset and distribution of monsoon across both regions and monsoon month
create droughlike situations intermittentlyApart from this, most of the land falls under commons, which,
along with the increasingopulation pressure has led to vast degradation of forests in the area.

The purpose of the project activitytsdecrease fuel wood consumptionrbpladng inefficient traditional
cook stoved aboutl8,500householdsvith efficient fuelwoodsingle parGREENWAY JUMBO STOVE
and/or GREEN SMARTook stovesin adrought pronebiomass deficientegion of IndiaTheimproved
cook stove on an averagsave72% of h o u s e Huellwdod. 8ased onaveragethermal efficiency
improvemenbf Greenway JumbandGreenway smart stoyeach householsaves about 29t/year (ER
Calculation sheet), while in the baseline, the consumptiéi2ist/householdyr. The savings over the
baseline fuel wood consumptii®2.19/3.21*100 = 68.226 (Emission Reduction calculation shedgy
reducing fuel wood consumption, the project activity reduces green house gas (GHG) emissions stemmin
from the use of nomenewable biomas3he ICScook stove will save 2.35t of CO/yr/family in this
region The project activity is expected to prevdit440tCO, emissionqafter considering leakage) a
year by implementindCsS stovesin 18,500 householdsinda total 0f402,246tonnes of CQfor a period
of 10 year§ER calculations sheet)

Implementation(Refer to section B.7.2; Implementation Plaof) the project depends on the successful
validation and registration dhe project as a CDM project activity since the project will be financed
completely from carbon revenu@he ICS will be distributedin the project area only after registratioin

the projectas a CDM activity.

Type of technology
Two Improved Cook Stove (ICS) modelSREENWAY SMART STOVEand GREENWAY JUMBO
STOVEare chosen for the project activity.

Greenway Smart Stove (GSSVa)d Green Jumbo Stoese single burner high efficiency cook steve
designed as an ednendly and modern replacement for traditional mud and stove sf{bvese stoves are
awardwinning designinnovationthatusesno moving partsto deliver fuel savingsup to 65% minimizes
harmfulemissionof CO, CO, andParticulateMatter (PM) anddeliversconvenientcookingwithout any
requiremenbf fuel processingr changen cookinghabitsthussolving the health,environmentandfuel
collection effort requiredfor operatingtraditional stoves.The stove is the result of user centric research
across various geographies. The stove operates on all solid fuels as woadastgraharcoal, coal and

dry durg and thus does not require any refurbishing or recurring cost. Its intuitive combustion mechanism
automatically adjusts to the operators requirements and requires no training or adaption for usage, tht
making it flexible and easy to use.

Contribution of the project activity to sustainabledevelopment
The project contributes to social, environmental, economic and technological benefits which contribute to
sustainable development of the local environment and the country as follows:

Social benefits
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T Reducesirudgery to womeldue to reduced fugbood uselho spend long hours and travel long
distancego collectfuel wood

1 Improvesoverall health ofivomen and children by reding smoke inthe kitchen, thusreducing
health hazards from indoor air pollution.

1 Better cooking timé the materials used in makirige ICStransmit the heat effectivelgooking

the food faster

Better cooking environmerlue to less smoke and carbon residue in the kitchen

Better quality of lifei the rural communities get familyntie as the whole family can sit and eat

together

=a =

Environmental benefits

1 Improves the local environment by reduchage of degradation of forests adeforestation in the
project area

1 Reducendoor pollutioni ICS emits less smoke and reduces morbittiyn respiratory diseases
and other health hazards, as well as the medical expeniditoieed. A resourcepoor household
would need to sperinited available financesn medicinesfurther exacerbated Hgss of wages
from both not being able to work @maving to look after the iberson

1 Reduceglobal and local environmental pollution and environmental degradaticediongtion in
use ofnonrenewable biomaghusleading to reductiom GHG emissions

1 Less water and effort is needed for cleaniagsels as the cooking process is relatively sriiae

Economic benefits
1 Employmentopportunities fotocal communities through the CDM activity
1 Reducepurchase of fuelvood and/or wage equivalent from reduced firewood collection time.

Technologicalbenefits:
1 Introduction of new technology to the rural communities

| A3.  Project participants: |

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

No

Name of Party involved | Private and/or/public entity(ies)
(*) ((host) indicates a Project participants (*)
host Party) (as applicable)

, Udaipur Urja Initiatives Producer
India (host) Co. Ltd. 1 Private Entity

(*) In accordance with the CDM modalities and procedures, at the time of making thePODN

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
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| A4.12.

Region/State/Province etc.. |

Rajasthan

| A4.13.

City/Town/Community etc: |

All Tehsik® of UdaipurDistrict

A4.1.4.

Details of physical location, including information allowing the

Udaipur district is located between 28%and25 05%North latitude and 7990and 74’ 359Eastiongitude
covering an area of J830.66 sq. kmadministratively the district is divided into L Tehsild. Theregion

is a sem arid zonewith an average annual rainfall of about 650 mm, which is mainly received during
monsoon season from July to September. The area is surrounded by Aravalli hill ranges from north to soutl
The topography of the area is represented by mediunmghiaréicky hills, contours and plains.

6 Tehsilis an administrative division, which consists of a city or town that servhsajuarterswith additional
towns, anch number of villages. As an entity of local government, it exercises certain fiscal and administrative power
over the villages and municipalities within its jurisdiction.

7 http://rajcensus.qgov.in/admirirhl
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A.4.2. Type and category (ies) and technology/measure of thmall-scale project activity : |

The type andtategory of the project activity according to Appendix B to the simplified modalities and
procedures for smaficale CDM project activities is as follows:

Sectoral Scopé 3; Energy Demand

Project Type Il - ENERGY EFFICIENCY IMPROVEMENT PROJECTS

Project Category i II.G. Energy efficiency measures in thermal applications of nofrenewable
biomass Version 3, EB 60.

The chosen technologpvolves energy efficiency improvement ihermalappliances involving usef
nonrenewable biomass by introduction of higfficiency biomass fired cook stoves for cookigd
heating water

Non-renewable biomass has been used singd®atember 1989 as shown in Sect®a.

Technology/measure

Two Improved Cook Stove (ICS) modelSREENWAY SMART STOVEand GREENWAY JUMBO
STOVEfrom Greenway Grameen Infra. Pvt. Lade the chosen models for the project activity. Depending
on the participating familid&s c¢ h either @ne or both models will bthe model for project
implementation
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Fig 2: Greenway smart stowand Grenway Jumbo stove

Greenway Smart Stoveand Greenway Jumbo StoveManufactured bysreenway Grameen Infra. Pvt.

Ltd, the Greenway Smart Stove (GSSVa&)d Greenway Jumbo Stogeesingle burner high efficiency

cook stovs designed as an edoendly and modern replacement for traditional mud andesgioves.

These stoveareanawardwinning designinnovationthatusesno moving partsto deliverfuel savingsup

to 65%, minimizesharmful emissionsof CO, CO, and ParticulateMatter (PM) and deliversconvenient
cooking without any requirementof fuel processingor changein cooking habits thus solving health,
environmentandfuel collectioneffort requiredfor operatingtraditionalstoves.The stove is the result of

user centric research across various geographies. The stove operates on all solid fuels as waasteagro
etc. and thus does not require any refurbishing or recurring cost. Its intuitive combustion mechanism
automatically adjsts to the operators requirements and requires no training or adaption for usage, thus
making it flexible and easy to u§8reenway Grameen Infra. Pvt. Ltd)

The pecificationsof Greenway Smart Stoareas follows:

Stainless Steel Combustion Chamber

Height 12 inches

Long lasting Paint

Loading Capacity of up to 25 Kg

Fuel supporting steel grate

Bakelite handles

4 point top versatile support like gas stove

1 year warranty

Thermal efficiency 32.098%he thermal efficiencyest wadlone in acordance with BIS 13152

= =4 -8 a8 -8 _a_8_9_-°

The specifications of Greenway Jumbo Stove is as follows:
1 Size:12.4"x10.6" x 11.6"
I Materials: Steel and Aluminium with Bakelite Handles
1 Loading Capacity: 48g
I Sewondary Air Induction Mechanism
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Warranty: 2years

Fuel Savings65%

Smoke Reduction: 70%

Ergonomic front loading design

Thermal efficiency 31.17% based on thermal efficiency test conducted in accordance with BIS
13152

= =4 -8 -

Please indicatthe chosen crediting period and provide the estimation of total emission reductior
well as annual estimates for the chosen crediting period. Information of the emission reductions
be indicated using the following tabular format.
Years Estimation of annual emission reductions in
tonnes of CQe
2014-2015(starting from 21/01/204) 0
20152016 0
20162017 41,440
20172018 41,440
20182019 41,440
20192020 41,440
20202021 41,440
2021-2022 41,440
20222023 41,440
2023-2024 (ending on 20/01/2024) 41,440
Total estimated reduction®ftnes ofCO:€) 331,520
Total number of crediting years 10
Annual average of the estimated reductions ov
the crediting periodtCO,€) 331,520

There will be no public funding involved in the project activiBDM revenues will be utilized for the
entire cost of implementinipe project activity.

large scale project activity:

According to Annex 13, EB 514, ifiGui delines hen a
proposedsmallscale project activity is not a drindledcomponent of a large project activity since there
is no registered smadicale CDM project activity or an application to register another ssnale CDM
project activity:

1 With the same project participants;

1 Inthe same project categaamdtechnologymeasire and

1 Registered within the previous two years; and

1 Whose project boundary is within 1 km of the project boundary of the proposeessaialbctivity

at the closest point.
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The same can also be confirmed by visiting the CDM website
https://cdm.unfccc.int/Projects/projsearch.html

SECTION B. Application of a baseline and monitoring methodology

Sectoral Scopé 3; Energy Demand

TYPE Il - ENERGY EFFICIENCY IMPROVEMENT PROJECTS

CATEGORY: II.G. Energy efficiency measures in thermal applications ofreoewable biomass;
Version (B; EB 60

Guidelines on assessmentdabundling for SSC project activities. version ABnex 13,EB 54.

General Guidelines to SSC CDM methodologies, VersiofkeBG1

Guidelines on the demonstration and assessment of prior consideration of th&/&@Bih) 04 Annex

13,EB 62

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
smaltscale CDM project activity categories, Type Il.G. Energy efficiency measures in tfagnpfiahtions
of nonrenewable biomass; VersioB;EB 60

This category comprises appliances involving efficiency improvements in the thermal applications
of nonrenewable biomass. The project activity is introductiorGREEENWAY SMART and
JUMBO improved cook stovehigh efficiency biomass fired cook stoves at household level for
cooking heating wateand cattle feed preparation with averagehermal efficiency of 0.863. In

the baseline, inefficient cook stoves are being wa#dan efficiency of 0.10

The communities are using noenewable biomass since’3ecember 1989.

0 The Department of Forests, GovernmeniRafjasthanconducted a study to assess the
demand and supply d&fiel woodin the stat& According to theSectorReview Report of
Rajasthan, National Forest Action Programme (NFEARgrehave been imbalancés
demand and supply of fuel womihce 1980attributed mainly to unbridled growth of
human and livestock population, shrinkage of resource base on accaxmaosion of
agriculture and increasing industrialization and urbanization. Thus there is continded non
renewable wood being used since 1989 till date.

Table 1: Demand and Supply of fuel wood for Rajasthan State (in Mt)

S.No Year Demand Supply Gap fnrBe
1 1980 5.12 0.96 4.16 0.81
2 1990 5.60 0.82 4.78 0.85

8 http://www.rajforest.nic.in/?g=mutudinpactsandbenefitsone

1C
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o Based on a study conducted by Fi&x983, Rajasthan has been a fuel wood defiite.

iii. Type |l project activities or those relating to improvements in energy efficiency which reduce
energy consumption on the supply and/or demand side, shall be limited to those with a maximum
output of 60 GWh per year or an appropriate equivalent whioblogy 180 GWh, and will remain
under the limits of smabcale project activity during every year of the crediting period as shown
below. The calculation of annual energy saviwmgkbe doneas follows:

o Thermal energy savings per household are calculated by multiplying the annual biomass
savings per household frol@ S systems with its calorific valu@d he average efficiency of
Greenway Jumbo Stowend greenway smart stove has been considereddayyesavings.

Energy Savings (GWh) B, avingsNC Viomase

= Bold'(l- h0|d )'NC\éiomass

new

=3.213 (1- 0.1 3)3 4.167
0.316

= 9147 MWh/household
= 0.009 GWh/household

Where:
Boiw = Quantity ofwoodybiomass used in the absence of the project activity in tonBeX +per
household (see Section B.4.)
doid = Efficiency of the system being replaced = 0.1 (see Section B.4.)
dnew = Efficiency of the system being deployed as part of the project adivitietermined using
the Water Boiling Test (WBT) protocel weighted average values gfeenway smart stovand
Jumbo stove (0.32098-0.3117%/2 = 0.3163 (see Section B.4.)
NCVbiomass= Net calorific value of the nerenewable biomass that is substituted = IPCC default
for wood fuel, 0.015 TJ/tonne, corresponds to 4 M&Vh/t (Reference SS@33))

The maximum number of eligible househdldat carbe disseminated with the stove in this project activity
is therefore 180 GW0.009L GWh per household}9,678nhouseholdsA total of 18,500 households will
be replaced by the ICS.

Depending on the number of stowkat will be implemented for each of the modetéenway smart stove

and Jumbo stoyethe weighted efficiency will be considered to estimate the energy saadgngjisown
above Accordingly, the number of households will be determined to remain under the limit of small scale
project activityduring implementationThe projet activity will remain under the limit of smadicale
project activity types (annusthermalenergy savings below 180 GWh) during every year of the crediting
period The families have been identified and are from the datab&=vafMandirConsideringtie above,

AMS 11.G, Version 3is applicable to the project activity.

B.3. Description of theproject boundary: |

9M.R. de Montalembert & J. Clement. 1983. Fuel wood supplies in the developing countries. FAO Forestry Paper.
FAO
http://www.fao.org/docrep/x5329e/x5329e0b.htm#annex%20%20%20list%20and%20classification%200f%20fuelw
00d%20situations%C2%B9

11
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According to 11.G methodologythe project boundary is the physical, geographical site of the efficient
systems using biomass.

This projectsboundary will therefore encompass the sum ofathéhe physical geographical sites of all
individual householdglisseminatedvith the ICS under thisGS VER project activityin the Tehsik of
UdaipurDistrict.

Thus the project boundary is the cooking actiwitth ICS by applicable number aftoveuser households
(which will be below the limit of small scale projeat)all theTehsik of Udaipur District, Rajasthan State,
India.

B.4.  Description of baseline and its_ development |

In accordance with Paragraghof the chosen methodolog¥ype I.G. Energy efficiency measures in
thermal applications of nerenewable biomass, Versi@nEB 60:

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

According to the general guidelines to SSC CDM methodolp¥iession 7, EB 61, Paragraph 1%he
steps for assessment of the alternatives of the project activity is not required as the methodology provide
the emission factor and thus has precedence.

As seen from the energy ladderindia, the mix of present and future fuels used would consist of a solid
fossil fuel (lowest in the ladder of fuel choice), a liquid fossil fuel (represents a progression over solid fuel
in the ladder of fuel use choicem)d a gaseous fuel (represents a progression over liquid fuel in the ladder
of fuel use choices).

Strengthening PDS
Commuodification I - )
of biofuels //" T
Biomass - T 1 Availability N
shortage 2 Accessibility 1 Awvailability
. - 2 Capital cost 2 Accessibility

Increase in / {Equipment 3 Initial

income ,/ security) receiving

T 4 Fuel cost Cast

r - B

R - El

! ‘21 ﬁﬁ;?f;’éb,;llﬁ 1 Availability eetricnty
1 3 Fuel cost 2 Fuel cost LPG
"‘\ 1 Livestock softcokelcoal

" holding 1 Availability |- —

2 Local crops T Keroseme

3 Land holding i

e Fualwaood I
Anirmak dung
and
aop residue
witeed
and shrubs

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

10 http://www.hedon.info/BP42 EnmanmentallmplicationsOfTheEnergyLadderIinRurallndia

12
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According to thanethodology, the emission factor for the substitution ofremewable woody biomass
by similar consumers is based on weighted average basis and is considered as,8116 tCO

Emission Reduction Calculations
According to the methodologyaPRa 5, the specific equations for calculations of Baseline emissions, Project
emissions or Leakage is not provided, but only for emission reductions as follows:

Emission reductions would be calculated as:

ER/ = By,savings* fNRB,y* NC\éiomass* EFprojectedjossiIfuel (1)
Where:

ER/ Emission reductions during the year y in €O

By savings Quantity of woody biomass that is saved in tonnes

f e Fraction of woody biomass saved by the project activity in ye¢hat can be

Y established as nerenewable biomass
NCV,) e Net calorific value of the nerenewable woody biomass that is substituted
i (IPCC default for wood fuel, 0.015 TJ/tonne)
EF Emission factor for the substitution of renewalte woody biomass by simile

jected f ilfuel
projectedossii® consumers. Use a value of 81.6 #00O

Considering Option 2 of Para 6 of the methodology:

By,savings: BoId Ql dold ) (3)
Qe
Where:
Bod Quantity of woody biomass used in the absence of the project activity in tonr
A 1. Efficiency of the system being replacedeasured using representative

sampling methods or based on referenced literature values (fraction),
weighted average values if more than one type of system is being
replaced;

2. A default value of 0.10 may be optionally used if the replaced system
three stone fire, or a conventional system with no improved combusti
air supply or flue gas ventilation system, i.e. without a grate or a chim
for other types of systems a ddfatalue of 0.2 may be optionally used

Ghew Efficiency of the system being deployed as part of the project activity (fractiol
determined using the Water Boiling Test (WBT) protocol. Use weighted avel
values if more than one typé system is being introduced by the project activit

Step 1:Determination of Boig

According to the methodology, Para 7 angting for Option (a) to determine,Bit is derived as follows:

13
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Calculated as the product of the number of systems multipligtie estimated average annual
consumption of woody biomass per appliance (tonnes/year). This can be derived from historical
data or a survey of local usage

The average annual c ocnaspy mhpatyir g n wafs stdievrmay edinef éro
statistically ndettheer mirng ¢ asmeprapelesaur vey 98asusehdl
of the project beneficiaries. OAED.Pyeeadarthbappéen wa

woody biomass consampO9bobp isevdefebmindde numbe
determine this parameter was selecitTédd mas dddo
adopted to conduct the survey is descri beodn ionf £/

bi omass parR2fanidryage adult equivalent/ family i

Thus, an annual consumption of 3.21t/family/yr has been considered for the PDDased onsample
survey conductedin the project area.

Step 2: Determiningdoid

Thebaseline traditional coostoves being replaced are thtene fires andtraditional cookstoves built of
mud/claycementackingachimney and grat@Figure3). These stoves naake either single or two pots at
a time and use firewood as fuel. Most of the households have two stoves, wineyaise it foicooking,
water heating, space heating, catded preparation, and lightiridie efficiencies areolv and are of the
orderof 10%.

Thus according to the methodologydefault value of 0.1@s usedas the replaced systdma three stone
fires andconventional system with no improved combustion air supply or flue gas ventilation system, i.e.
without a grate or a chimney

Thusdid is 0.10.

¢

Figure 3: Traditional cooktov used in the baseline in th project area
Step 3: Determining dnew Option 2 of the methodology has been used for determinipgadings.

Accordingly, Chew is the efficiency of the system being deployed as part of the project activity (fraction),
as determined using the Water Boiling Test (WBT) protocol. Use weighted average values if more thar
one type of system is being introduced by the project aclivitytypes of systemGreenway Jumband/or

14
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GREENWAY SMART cook stovewill be introduced by the project activity, thus requiring weighted
average value3he thermal efficiency obreenway Jumbo stove31.17% and of Greenway is 32.8%.
Assuming 50% of each stove for the sake of estimation of emission redunctiom PDD the weighted
average is 31.1#32.098)/2 = 3.63%. Ex-post, the actual number of each system deployed will be
multiplied by their respective efficiency.

Based on General Guidelines to SSC CDM methodologies, EB 59, pauipmentperformances
satisfiedby 9(b) and 9(d), whereithe national standard for the performance of the equipment type has
been used whicls the IS standard 13152 (Partdh Solid Biomass Chulhd&ortable(Metallic) by the
Bureau of Indian Standar@ihe aforesaid standards are being used for testing and approval of various single
pot metallic improved cocktoves in the countty According to para 9(d) of SSC guidelinebgt
manufaturer, Greenway Grameen Infra. Pvt. | tdas specified the thermal efficiency value basad
nationaltess that has beecertified by national certifierdndian Institute of Technology, Varan&sand
Department of Chemical Engineeririgdian School of Minegapproved stoves by the MNRIE .

The test was conductdzhsed on the Bureau of Indian Standards (BIS), IS 13152: Biomass Ghulha
Specification which is based on Water Boiling Test (WBT) protoddie thermal efficiency famproved

cook stovewhen tested according to the specificagigiven in the standardshould not be less than 25%

for an improved cook stove in IndiAccording to the test reparof the thermal efficiency oGreenway
Jumbo stoves 31.1%%6 Or 0.3117 Based on the test report conducted by Department of Chemical
Engineering, Indian School of Mines the thermal efficiency of Greenway Smart Stove GSSV3 is 32.098%
or 0.32098".

Thus dnewfor GREENWAY JUMBO STOVE is 0.3117and that of Greenway Smart Stove is
0.32098

Assuming 50% of each stove for the sake of estimation of emission redinctlom PDD the weighted
average is31.1#32.098)/2 = 3.63% or 0.363. Dependingnthe number of stoves implemented for each
systam, the weighted average of the 2 systems deployed will be consalepedt for emission reduction
calculations

Step 4 Detel’mlnlng By’sa\/ings
According to the methodologyption 2has been used to determingBing.

By,savings: BoId Ql ;jjld )
ew
Where:
Boid Quantity of woody biomass used in the absence of the project activity in tonr
dyq 1. Efficiency of the system being replacadeasured using representati

sampling methods or based on referenced literature values (fractior
weighted average values if more than one type of system is being reg

2. A default value of 0.10 may be optionally used if the replaced systar
three stone fire, or a conventional system with no improved combusti

11 http://www.mnre.gov.in/schemes/decentralimstems/nationddiomasscookstovesnitiative/
12 http:/fiitbhu.ac.in/
13 http://mnre.gov.in/filemanager/UserFiles/approvedodelsof-portableimprovedbiomasscookstove

manufactures.pdf
4 Thermal efficiency test report of Greenway smart stove
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supply or flue gas ventilation system, i.e. without a grate or a chimne
other types of systems a default value of 0.2 may be optionally used

Gew Efficiency of the system being deployed as part of the project activity (fractiol
determined using the Water Boiling Test (WBT) protocol. Use weighted aw
values if more than one type of system is being introduced by the project act

A baseline survey 026,076 households shows th88% of the households udmditional cook stoves
(Chulhas)uilt of mud/clay/brick About 43% of households have one Chulha, while 56% households have
two Chulhaslt is a cultural practice wherein flat bad and curry is prepared simultaneously on both the
stoves.Thus each of the househsMill be given two single polCS stoveto replace both the traditional
cookstoves in the baseline. Thiugel wood savings from cooking and heating water for bathiragfamily

level of 2 single pot appliancésconsidered to determiri® savingsB0oth the traditional cook stoves will be
dismantledduring project implementation.

. . 3 /70
Using the equation By,savings_ B,-(1- hn;dw)
0.10
B savings— 3.213 - -
ye ST

By savings= 2.19 t/household/ear

Thus By savingsfor the project is 2.19 t/household/yror 2.191/2 singlepot cook stoveyear
For clarity sake, throughout the PDD,sRingsiS discussed at a family (household) level.
Step 5: Determining f, .
Project participants shall determine the shares of renewable andar@mwable woody biomassBaq (the
quantity of woody biomass used in the absence of the project activity) the total biomass consumption usin
nationally approved methods (e.g. surveys or government data if available) and then detf%gg’ipas
described below. Thelfowing principles shall be taken into account:

Demonstrably renewable woody biomass (DRB)
Woodybi omass is firenewabled if one of the foll owi

l. The woody biomass is originating from land areas that are forests where:

@) Theland 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 may temporarigedeadue to
harvesting); and

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

Il. The biomass is woody biomass and originates fromfomst areas (e.g., croplands,

grasslands) where:
(a) The land area remains as ndéored or is reverted to forest; and
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(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 may temporarily dechea to
harvesting); and

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

Non-renewable biomass:
Nonrenewable woody biomass (NRB) is the quantity of woody biomass used in the absence of the proje
activity (Boia) minus the DRB component, as long as at least two of the following supporting indicators are
shown to exist:
1 A trend showing an increase in time spent or distance travelled for gatheringdoel
by users (or fuelvood suppliers) or alterrevely, a trend showing an increase in the
distance the fuelvood is transported to the project area;

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

1 Increasing trends in fuel wood prices indicating a scarcity offumdd;

1 Trends in the types of cooking fuel collected by users that indicate a scarcity of woody

biomass.

Thus the fraction of woody biomass saved byptbgect activity in yeay that can be established as ron
renewable is:

NRB

f = "2
NREY  NRB+DRB @)

Project participants shall also provide evidence that the trends identified are not occurring due to the
enforcement of local/national regilons.

Based on the above conceptational study was conducted by the Forest Survey of India, Ministry of
Environment and Forests, Government of India to assesstbiy biomasslemand and availability at the
state and national level in India durin§95.Based on the same concept and the national, local, remote
sensing data and peeviewed research papers, the renewable ander@wable component of biomass
has been established at thistrictlevel for the project area as detailed below and showiable 4

Renewable Biomass

The land use pattern faldaipur Districtin which the project will be implemented is as follows:

Table 37 Land utilization pattern for Udaipur District - 2010° (ha)

Land Use Type Area (ha)

Forests 414485
Land notavailable for cultivation 493627
Permanentpastures and othegrazing lands 88,534
Land under miscellaneoi®e crops and groves 3,182

15 District Statistics Handbook, Udaipur, Department of Economics and Statistiagur. 2010
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Wasteland 128549
Cultivable follow land & Current fallow 79,960
Net area Sown 253807
Total Geographic Area 1,462105

I. The biomass is originating from land areas that are forests where:
i. The land area remains a forest; and
ii. Sustainable management practices are undertaken on these land areas to ensure, in particular, tl
the level of carbon stocks on thesedareas does not systematically decrease over time (carbon
stocks may temporarily decrease due to harvesting); and
iii. Any national or regional forestry and nature conservation regulations are complied with.

The area classified as forests is as follows:

(a) The total area under foredts Udaipur Districtis 414,485ha(Table 3) accounting fd28.24% of
the geographic aré&a This area will remain dsrests.

(b) These forests are classified as Trop2gl Deciduous and Dry Thorn Fore$tskeeping in view
to see that any national or regional forestry and nature conservation regulations are complied with
The NationalConservatiorStrategyand Policy Statementon Environment andevelopmerd b y
the Ministry of Environment and Forests t a t e s eetindy thet righfs rand concessions for
requirements of fuel wood, fodder, minor forest produce and small timber of the rural and tribal
population with due agizance of the carrying apaci t y Unélertakingrseswsinable® .
management practices on these land areas to ensure that there is no systematic decrease of cart
stocks, the sustainable rate of extraction from tropical dry deciduous forests aaad 22 Dry
Thorn Forests are 0.24ha/yr (Ravindranattet al 200£%). Thus an average of 0.23 t/halgr
considered for sustainable harvest for forest areas

(c) Thus the renewable biomass component from the project area is Area (ha) x sustainable harve:
(t/ha/yr) =414,485x 0.23 = 95,332t/year.

(d) Thisestimation is conservati\as the legal area classified as forests is considered. The actual area
under forest vegetation according to satellite imagery is far lesseddaipurdistrict, the total
area officially under forests 28.24%?°, while according to satellite imagery the actual area under
forest vegetation i23.21% of geographic aréa

II. The biomass is woody biomass and originates from croplands and/or grasslands where:
i. The land area remains croplantifor grasslands or is reverted to forest; and
ii. Sustainable management practices are undertaken on these land areas to ensure in particular that
level of carbon stocks on these land areas does not systematically decrease over time (carbon stoc
maytemporarily decrease due to harvesting); and
iii. Any national or regional forestry, agriculture and nature conservation regulations are complied with.

Here along with cropland, all other land use categories that have woody biomass are considerec
Accordinglythe following land use classification as given in Table 3, are considered under this category:

16 http://www.webline.co.in/fsi/sfr2009/rajasthan.pdf

17 http://moef.nic.in/downloads/abothe ministry/introductionrcsps. pdf

18 Ravindranath, N.H., Sudha, P & Sandhya Rao. 2001. Forestry for sustainable biomass production and carbon
sequestration in India. Mitigation and Adaptation Strategies for Global Change-85833
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(a) Land not available for cultivatioib) Permanenpastures and othergrazing landg(c) Wasteland
Cultivable follow land & Current fallowd) Net area SowrThe same principle of carry capacity based on
mean annual increment is considered for biomass originating from croplands and other land categories.

The total areainder (a) tod) is 10,44,438ha.
The total number of trees on these land@tises/ha. This is based State of Forest Report, Forest
Survey of India, 2008,
Total Culturable NofForest lané (CNFA) is defined athe net geographical area lying outside
recorded forest and forest cover, which can support tree vegetation (excardasy under
wetlands, riverbeds, perenn&idow covered mountains, etc.). Thus this area includes all lands other
than forests.
Average standing biomass of CNFA in the project ar@88&t/ha. This is based on the following
calculations:

0 Based on the aa of CNFA and standing stock of trees outside forests (TOF), the standing

biomass per tree isZ& t (FSI,2017).

0 Thus total standing biomass8¢rees/ha x @6 t/tree =2.07 t/ha
The mean annual increment is 2.84% of the standing biomass (Shailsadinal199%). Thus
the mean annual incremenQi$588t/ha/yr
The sustainable harvest = mean annual increm8r588t/ha/yr
Thus the renewable biomass component for this land use for the project area is
Area (ha) x sustainable harvest (t/ha/yd),844,438ha x 00588t/ha/yr =61,49%t/year.

i.  Misc. Tree crops & groves not included in net area sown
The total areainder tree cropis 3,182 ha.
Sustainable extraction rate is 2 t/ha/hr (Ravindraaag 20015.
Total sustainable biomass i482ha x2 t/halyr =6,364t/yr.

Thus summarizing the above steps, Table 4 below shows the renewable biomass available as wooc
biomass.

Table 4. Renewable Biomass Calculations for the project area

NRB Calculations
ltem Value Unit Source
RENEWABLE BIOMASS IN THE PROJECT AREA

Hand Book of Statistics

Total Geographical Area 14,62,105| Ha 2010, Udaipur District

|. Renewable biomass from forests

Hand Book of Statistics

Forest Land 4,14,485 Ha 2010, Udaipur District

Sustainable rate afoody
biomassextraction from Tropical

0.23| t/halyr Ravindranath et al. 2001

19 State of ForesReport, Forest Survey of India, 2003.

2 FS|, 200@. http://www.webline.co.in/fsi/sfr2009/glossary.pdf

2! Shailaja Ravindranath and Sudha Premnat@7 1Biomass Studies. Field Methods for Mtoring Biomass.
Oxford and IBH Publishing Co. Pvt. Ltd. New Delhi.
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Dry Deciduous Foresi®.24) and
Dry Thorn Forests (0.22)
Renewable biomass extraction Area X sustainable rate
95332| t/yr )

from forests of extraction
Il. Renewable biomass from Culturablenon-forest land

Hand Book of Statistics
Total Culturable NoffForestland 10,44,438 Ha 2010, Udaipur District
No of trees/ha of Culturable Non State of ForegReporti
Forest Area 8| treeslha | 5443 Fsi 2003
Mean Annual Increment 2.84% gf standing Shailaja and Sudha, 99

iomass
. , Based on Indian State of
Average Standing biomass/tree 0.26 | Tonnes Forest Report, FSI, 20
Average Standing biomass/ha 207 | Tonnes Calculated
Mean Annual Increment 0.0588 | tonnes/ha Calculated
Sustainable extraction from Area X sustainable rate
61,449| Tonnes )

trees on CNFA of extraction
[1l. Renewable biomass from Plantation
Total Plantation area including Ha Hand Book of Statistics
misc tree crops and groves 3,182 2010, Udaipur District
Sustam_able extraction rate from 2.00| t/halyear Ravindranath et al. 2001
plantations
Sustainable extraction from
plantations 6,364 tonnes Calculated
TOta." Sustainable Biomass 1,63,144| tonnesl/year | Calculated
Available

The woody biomass requirement of tBestrict and the renewable and nognewable biomass used is

shown below:

Adult Equivalent usindgruel wood Adult | Hand Book of Statistics
18,722,377 Equivalent| 2010,Udaipur District.
Fuel woodrequirement per adult Based on household
0.74 | tonnesl/yeal survey
Total fuel woodrequirement 1385559 | tonneslyear| Calculated

Renewable Woody Biomass (DRB)

Renewable Woody Biomass

1,63,144] tonnes/year\ Calculated

Non Renewable Woody Biomass (NRB)

Non Renewable WoodBiomass | 12,22,415 tonnes/year| Calculated

Fraction of non-renewable biomass rey)

0.88 | | Calculated

fNRBY |

The fraction of nofrenewable woody biomass used in the absendeeqgéroject activity is 0.88
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Complementary studies for norrenewablebiomass

To complement the survey results, other national and local studies have been provided.

- According to the National Forestry Actig?rogramme India, Ministry of Environment and Forests,
Govt. of Indig?? fi e per capita availability of forestlandlimdia is one of the lowest in the world,
0.08 hectares, against an average of 0.5 hectares for developing countries and 0.64 hectares for t
world. The consumption ofuel wood in India is about five times higher than what can be
sustainably removed frofiorests. The estimatedel woodconsumption in the country is about
380 million cum. About 70 percent of the fugbod is accounted for by householdsound 80
percent of the rural people and 48 per cent of urban people usedoeb

The Forest Survegf India, Ministry of Environment and Forests, Govt. of India conducted a study
on cemand and supply dfiel wood timber and fodder in Indé®. Projection of annudliel wood

and its sustainable availability has been determined at the state level. iAgdorthe study, in
Rajastharbtate, the total annual consumption of woody biomass during 2Q0@®isillion tonnes

of which only 0.0696million tonnes is sustainably available. Thus at the state level, the non
renewable woody biomass accounts f080.9

A national study was conducted by the Forest Survey of India, Ministry of Environment and
Forests, Government of India to assessmbedy biomasslemand and availability at the state and
national levet*. Based on the study, the consumption of fuel dvéar each of the state was
determined based on surveys conducted at household level for each of the state. The annu:
production of wood from forests was determined from records of each of the forest division in the
state. Using this data, the state amational level data was generated. Further, the production of
wood and fuel wood from the trees outside forests was determined from short rotation, medium
rotation and long rotation species. Also the trees harvested for industrial wood provide substantial
guantity of fuel wood as bproduct. This has also been accounted for the production fuel wood
from trees outside forests. Thus according to the study, the total fuel wood consumption for
Rajasthan state is 18.782 Mt. Fuel wood production from forestsramdtifees outside Forests
account for 0.05 Mt and 1.541 Mt respectively. Therefore the total fuel wood production of DRB
component is 1.591 Mt. Thus the NRB component of fuel wood consumption is 17.191 Mt. This
accounts for anvks of 0.91. The followingadble summarizes the calculations fagsfbased on

FSI, 2011.

fare Calculations for Rajasthan State based on Forest Survey of India, 2011
Value
(Tonnes) | Source of Data

Parameter

Consumption 1,87,82,000 Forest Survey of India, 2011

Production - From Forest 50,000/ Forest Survey of India, 2011

Production - From trees
outside Forests 15,41,000| Forest Survey of India, 2011

22 hitp://envfor.nic.in/nfap/pressuferest.html

2FSl, 1996. Fuelwood, timber and fodder from forests of Ifd@mand an®upply of Fuelwood, Timber and
Fodder in India. Forest Survey of India, MoEF, Govt. of India.

24 State of Forest Report. 201Horest Survey of India, Ministry of Environment and Forests, Government of India.
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. Consumption minus Production from
Non-Renewable Biomass, NRH 1,71,91,00Q forests and outside forests
Demonstrably Renewable Production from forests and from trees
Biomass, DRB 15,91,000| outside forests
Fraction of Non- Renewable (NRB/NRB+DRB) Based on formula
Biomass (firs) 0.91]| given inAMS-I1.G ver03 Methodology

The latest data shows i&é as 0.91 for the state of Rajasthan, while for the project activity, 0.88 has been
used for emission reduction calculations, which is conservative.

The suppding indicators are shown through the following:

i) 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 A GIS studyconducted in Kherwara TehSjl shows a decrease in forest land and increase in
wasteland This isattributel to deforestation by the local tribal inhabitants for firewood for own
consumption and selling.

1 According to a study conducted in Udaipur by PAGhe tropical dry forests afi this regionover
many decades have been subjected &vhexploitation and ovautilization by a growing rural
population.The tribal communities live in this regi@round foothills and valleys of the Aravalli
hill ranges.Growing population has led to loss of forests, fragmentation of landholdings, soil
erosion, and low productivity of the farmlands. These uplands were once covered with dry
deciduous forests but are at present largely degraded. Substantial areas havetddgene
grasslands and open scrub forests. Dry forests in these areas often merge into arid or even des
margin zones where natural tree cover becomes increasingly sparseharacterizetly low
stocking density and loss of important tree species.iJb@ised by unregulated and unsustainable
exploitation for fuel wood and other wood and +veood products.

1 According to the Rajasthan State Environment Policy Report, 2010, use of biomass fuels by the
rural households in the State for cooking, has reduh loss of vegetation, deforestation and
significant burden of disease from indoor air pollution. Loss of forest cover has also caused scarcity
of fuel wood for the rural communitiés A large part of timber, small timber and fuel wood
demand is met from harvesting of mature trees standing on fafhland

1 A survey conducted by NCABERIn Rajastharshowed tha82,7% of respondents reported lesser
availability of fuel wood compared to thalBars back.

i) Increasing trends in fuel wood prices indicating a scarcity offumbd;

25 Giriraj Kumar Songara and Nidhi Rai. 201@&nd use and land cover change driven by green marble mining in
Kherwara Tehsil Udaipur (India) using remote sensing and GIS. The Ecoscan. 4(1D612810

26 MichaelKleine, Ghazal&hahabuddin, Promodéant. Case studies on measuring and assefsegjdegradation
Addressing forest degradation in the context of Joint Forest Management in Udaipur, India.Resmstces
Assessment Programm&/orking Paper 157, Rome, Italy, 2009

27 Rajasthan State Environment Policy, 2010. Department of Environ@ewernment of Rajasthan, Jaipur.
http://india.gov.in/allimpfrms/alldocs/15379.pdf

28 hitp://www.rajashan.gov.in/rajgovresources/actnpolicies/forestpolicy.pdf

2 NCAER, 2002, Evaluation survey of the National programme on Improved Chulha, National Council of Applied
Economic Research, Sponsored by Ministry of Nemmventional Energy Sources, Governmentalid.
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Yearly Consumer Expenditure Survey among Indian households is carried out by the National Sample
Survey Organisation (NSSO). Information on energy sources useddrotiooking and lighting was
collected as part of the survey. The survey conducted during 2004 presented separately the energy used
cooking and lighting in rural areas, which shows that fuabd consumption accounted for 54% of the
total consumptiorexpenditure. As such, it can be seen that there is an increase in price beyond the yearly
inflation rate, indicating scarcity.
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NSSCG? data on expenditure on firewood and light in rural areas of Rajasthan

iif) Trends in the types of cooking fuel colledbydisers that indicate a scarcity of woody biomass.

I Biomass remains, by far, the predominant fuel for rural households. A study was conduatad in
areas of Rajasthan, whereasidents interviewed in this study expressed concern about rising fuel
wood shortages, which force poorer households to turn to dung and crop residues and
commercialized fuelood suppliesver the yeard. Also when household survey respondents were
asked whether, during the past five years, they had switched fuels for coekioded that they
had switched to another fuel, largely because of their inaccessibility to fuel wood and high cost of
supplies, rather than the inconvenience of using fuel wood for cddkimgRajasthan, households
switched from fuelvood to crop residues and dung cake, which are usually recognized as inferior
fuels. The survey conducted by Seva Mandir also shows that respondents have shiftedoto i
fuels such as dung cake over the years due to scarcity of fuel wood.

801997 http://mospi.nic.in/rept%20 %20pubn/ftest.asp?rept_id=442&type=NSSO
1998 http://mospi.nic.in/rept%20 %20pubn/ftest.asp?rept_id=448&type=NSSO
19992000 http://mopi.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.agp? id=490&type=NSSO
200405 http://mospi.nic.in/rept%20 %20pubn/ftest.asp?rept _id=509 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
200708 http://mospi.nic.inf/Mospi_New/upload/530 final.pdf

31 Energy strategies for Rural India: Evidences from Six States, ESM 258. ESMAP, 2002.
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As required bythe methodology, the above conditions cleggve theuse ofnonrenewable woody
biomass in the project aredhe trends identified are not occurring due to émforcement of any
local/national regulations.

Thus the fure considered for the PDD i€.88

Step 6:The Emission Factor- EFprjected_fossilfuel

According to the methodologgmission factor for the substitution of noanewable woody biomass by
similar consumeris 81.6 tCQ/TJ.

ThLIS EFprojected_fossilfuelis 816 tCOZ/TJ

Step 7: Calculating ER/

ER/ = By,savings® TNRB,y* NCVbiomass* EFprojected_fossilfuel
Parameters Description of Parameter Value

By savings(t/family/yr) Quantity of woody biomass that is saved in tonnes 2.19
fnRBY Fraction ofwoodybiomass that is nerenewable 0.88
NCVyiomas{ TJ/tonne) Net Calorific Value of wood 0.015
EFprojected_fossiltuel Emission factor fosubstitution of norenewable

(tCGJITI) woody biomass by similar users 81.6
ERYy (tCOx/family/yr) Emission Reduction/year 2.35
ERs generatedhousehold/yr 2.35

This equates to emissions reduction &.35tCO2/ household/yr.

The emission reduction per household is multiplied with the number of households operating in the projec
activity. Calculating for18,500householdgactual households will depend on the cook stove maiel

their number that will be implementethe ER, for the project activity i48,500x 2.35=43,475(CO,/year.

The actual calculation of emission reductions of the project activity will be based on the nurebeh of
cook stove model ankdouseholds supplied with the stoves and their staspefation as recorded in the
monitoring database. The details are explained in the monitoring section of the PDD.

B.5.  Description of how the anthropogenic emissions of GHG by sources are reduced below

According toAnnex 13, Guidelines on the demonstration and assessment of prior consideration of the
CDM, Version 04 project activities with a starting date on or after 2 August 2008, the project participant
must inform a Host Party designated national authority (DNA) and the UNFCCC secretariat in writing of
the commencement of the project activity and of their intention to seek CDM status. Such notification must
be made within six months of the project activstart date and shall contain the precise geographical
location and a brief description of the proposed project activity, using the standardizedGarm-Prior
Consideration. Such notification is not necessary if a project design document (PDD) hpsiiisbed

for global stakeholder consultation or a new methodology proposed to the Executive Board for the specific
project before the project activity start date.
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The PDD was published for global stakeholder consultatinimg03 Aug 11- 01 Sep 11which is before
the start datef the project activity i.e01/01/2013and thus satisfies prior consideration of CDM for the
project activity.

According to Appendix B of the simplified modalities and procedures for soale CDM project
activities; Indicative simplified baseline and monitoring methodologies for selected-soaddl CDM

project activity categories project participants shall provide an explanation to show that the project activity

would not have occurred anyway due to at least oneediollowing barriers:

(a) Investment barrier: a financially more viable alternative to the project activity waaud led to higher
emissions;

(b) Technological barrier: a less technologically advanced alternative to the project aictixotyes lower
risks due to the performance uncertainty or low market share of the new techaubbpged for the project
activity and so would have led to higher emissions;

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

(d) Other barriers: without the project activity, for another specific reason identified byriject
participant, such as institutional barriers or limited informationanagerial resourcesyrganizational
capacity, financial resources, or capacity to absorb new technologies, emissionshawelldeen higher.

The alternaties to the project activity to providiee energy forthe stove at thhousehold level are from:
i.  Fossil fuelsfrom solidssuch as Coaliquid fossil fuelssuch akeroseneandgaseous fossil fuels
such as LPG;
ii.  From gridElectricity,
iii. Renewable energy technology suctBasas
iv.  Continuation of the current situation i.e. use of traditional cook stove;
v. Implementation of the project in the absence of CDM revenue

All thedescribedhlternatives aren compliance with mandatory laws and regulations.

(@) Investment barrier: a financially more viable alternative to the project activity would have led to

higheremissions;

i.  From Fossil Fuels Solid fossil fuelscoal and charcoal are not used by the communities in this

region and hence is eliminated as an alternative and is not considered for barrier analysis.

For the use of kerosene as the main fuel, three ldfderosene are supplied each month via the
public distribution system in the project area of Udaipur district, at a subsidised RgelapP5

per litre, to ration card holdéfs Additional kerosene can be bought at the market rate 80Rs.
40 perlitre®. Approximately23 litres of kerosene are requiréal meet the cooking requirements

of an average rural household per month to provide the same level of energy using fuelwood

(Annex 3). Reliance on kerosene as the sole cooking fuel would thergi@ie ¢o a monthly cost

32 hitp://www.statisticstest.rajasthan.gov.in/wpi.aspx
http://www.food.rajasthan.gov.in/documents/Kerosene_Onuigfrs.
33 As communicated by the villagers in the project area
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of Rs. &5 for the average familat an average of R&8/litre purchased from the open market
Kerosene is still too expensive for families to buy in the open market, and only three litres per
month is given through the Public Disution System in the project area. Therefore subsidies for
kerosene are inadequate for meeting the cooking requirements of poorer women.

This proves to be high costs compared to using traditional cook stoves and makes the poor rely ol
biomass, which arprocured with no costs.

LPG as a cooking option is very expensiVae lump sum initial investment required for LPG
installation (including security deposit, regulator, LPG hose, cylinder and gas stabeuiRs.
3000:3500%* A 14.2-kg cylinder of LPGcosts approximatelRs.381°° after subsidy and will last

an average family approximatdiss than anonth if used to meet all cooking requirements. An
LPG connection (deposit for the pressurised cylinder/canister) and stove constitute a large upfron
cost(when compared with the equipment required for other fuels), so that the few who can afford
the fuel cannot make the initial investm®niThe poor rural communities participating in this
improved cook stove project are unable to aftbelupfront costsfahe LPG kit since the majority
areagricultural labourers andhily-wage workersvith an income of less than US1$/capita/day

Further, bere is also a lack of infrastructural support (e.g. lack of facilities for refillinG
cylindersatthedoorstep}hat further prohibits the widespread adoption of LPG in the rural context.
In India, LPG is supplied through distribution outlets of oil marketing companies. Currently, rural
areas of the country are located far freachdistribution centres, so that usénave to pay for the

extra costs of cylinder supplizor the project area, tHd?G distributors arein Kherwara Town.
Thereis no home delivery and they have to bring their empty cylinder along with their connection
card to book their refill, which incaradditional cost for transgation. This infrequent delivery of

refill cylinders serves as disincentive against switching entirely to LPGDue to logistical
problems the few rural LPG users that exist often have to wait for long duration to 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.

Presently, Government of India is planning a large scale implementation of distributing LPG
cylinders in rural households. Locations for setting up of Rajiv Gandhi Gramin LPG Vitrak
(RGGLV)*®are identified broadly based on potential of average monthlpE&# LPG cylinders

of 14.2 kg and 1800 customers with monthly per capita consumption of akgutbe assessment

of refill sale potential is based on several factors including population, population growth rate,
economic prosperity of the location atim distance from the existing nearest distributbough
RGGLYV will be launched in Kherwara, i$ still a business proposition. Thus it is not a scheme,
wherein there is a reach to all the rural households irrespective of their economic condit®ns. Th
initial investment barrier would still prevail making it difficult for the rural population to adopt
LPG as cooking fuel.

34 http://www.iocl.com/Products/LiquefiedPetroleumGasFAQ.astmws the investment cost for LPG connection.
Additionally, LPG hose pipe is Rs. 200 and minimum stove cost is Rs. 1800
http://www.prestigesmartkitchen.com/hotpasstovesl-p-gasstoves

35 http://www. statisticstest.rajasthan.gov.in/wpi.aspocumentWP1 / CPEMPR (Octobe2011)
%Antonette DO6Sa and 2004.Repadarrthe sise of hRG adMaidorhektig cooking fuel option in
India. International Energy Initiative.

37 http://siteresources.worldbank.org/INDIAEXTN/Resources/Reputslications/Acces©f-

Poor/KerosenelL PG.pdf

38 http://www.iocl.com/Talktous/Brochure_ RGGLV1261009.pdf
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Thus in rural areas, the penetration of LPG, especially in the lower MPCE classaffég 4)*,
due to high initial investmenbsts. Thus investment barrier prevents the adoption of LPG.

Thus fossil fuels such as LPG and kerosene is too expensive for low income rural households ir
the project areas who use biomass (mainly fuel wood) for cooking.

ii.  Electricity; Thenumberof households using electricity for cooking is Z&rdhere is no evidence
that people with very low income are moving towards cooking with elggtbecause there is no
electricity distribution network in most areas and even if there is network, it is very expensive to
cook with electricity and the supply of electricity is unreliable due to several hours of load shedding
in the dry seasorRural haiseholds use electricignly for lighting. The survey conducted in the
project area also shows that rural communities are not dependent on electricity for cooking and
lighting.

iii. Renewable energy technology such as BiogAs: individual 2 meter cubebliogas unit costs
approximately Rs.1800%. This is a sum that far exceeds what the target population of this project
can afford. They are not able to save or obtain personal loans to meet thiShi®stan be
evidenced by the low rate of biogas unitstatled. In rural households biogas is being used by
0.2% of families at national level and none in Rajasthdts penetration in thivwer econmic
strata in rural areas fhusalso zeroEven during the survey conducted in the project area, only 4
households of 26/ households have biogas units.

The high upfront investment cost of a biogas plant and at least two cattle heads required to feed
the digester is a barrier for majority of low income farmers in the project area. So even with subsidy
offered by the governmetitnone of thehouseholdsre ableo afford and switch over to biogas

fuel.

Thus biogas is not a finaially viable option fotthe rural poor.

iv.  Continued use of traditional cook stove for cookinhe use of traditional wood stoves represents
the baseline situation in the local area leading te €@flssion. The traditionally usemok stoves
are the3-stone stove with no assoa@dtcosts, and a mud/clagmentplasteredstovebuilt with
nominal costsln India, the most commonly used stove for cooking is the traditional chulha. This
stove has no chimney, and consists of stones plastered with mud to form a rough cube that is one
foot square, with one side left open to feed fuel. Smoke from the stove goes directly into the room.
A traditional cook stove in rural India is usually installed and maintained at zerti coftbricated
in-situ by housewives using locally available clay or nfbi) 3). The fabrication usually involves
a labour investment of-8 hrs. For maintenance, the traditional cook stove is plastered regularly
with fresh clay and water. The opportunity cost for regular tcocison and maintenance is
considered negligibfé The running cost of all the above cook stoves is also not considered
investment barrier as biomass is collected free from local wasteland, forest land, and agricultural

39NSSO 2a0. Household Consumer Expenditurdraia, 200708, National Sample Survey Organisation, Ministry
of Statistics and Programme Implementation, Government of India.

40 http://www.mnre.gov.in/schemes/decentralizydtems/sche @/

4 MNRE website http://www.mnre.gov.in/schemes/decentralizydtems/sche g/

42 p.Sharath Chandra Rao, JeffreyiBler, Young Doo Wang, John BByrne. Energy microfinance intervention for
below poverty line households in India. Energy Policy 37 (2009) 16942
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land®. The rural poor do not havmuch cash to spend on energy and use the fuels they collect to
meet their cooking neetfs

Therefore, at the national level 75% loduseholdsand at the state level iRajasthan 94%f
households use firewood as the primary source of energy in rural®ahedouseholds from the
lower economic strata, nearl)( of households use firewood for cookihdreddyet al, 2009
studied the share of hael®old income spent on energy in various income groups. For cooking, the
low- and middleincome groups in rural areas prefer firewood over kerosene/LPG as the cost for
the latter is close to orfdth of their income, whereas the former is available vitiutibe*’. Self
collected fuels do not have a monetary cost; their collection and use are guided by opportunity cost:
that depend on the productivity of labour in fuelwood collectiorawits the opportunity to earn
income in alternative employment. Thglwenergy budget in household consumption expenditure
leaves the poor with little for other needs like food, health and education (Reddy, 2009). Thus it
can be seen that firewood has been the dominant cooking fuel in ruraNoctading to theNSSO
2010report®, fuel wood is the main source of energy fdr®6 familiesin rural Rajasthan and
100%for the low MPCE categorgNSSO, 2008) Compared to NSSO, 2008, there has been a
0.3% increase in the percent of families using fuel wood and 0.32% decr&anéias using LPG.

( m firewood and ® firewgod and ® firewood and ® firewgod and
chips 0:235, 93,9 chip 35270; chip§270-320,  chip 203!590ke- coal
A
m firewood and
chips
mLPG
m Gobar gas
m dung cake
char coal

Monthly Per Capita Expenditure Class
\. J
Fig 4: Primary source of energy for cooking in lower MPCE (Monthly Per Capita Expenditure)
class by primary source of energy for cooking

~\

Percentage of Households

Thus there is no investment barrier to the continued use of traditional cook stoves and non
renewable biomass for cooking.

43N.C. Saxena. Forest, People and Profit net equafmmsustainability. Planning Commission, Goytlralia.

4 ReddyB.S., BEalachandraP, NathanH.S.K. (2009).Universalization of access to modern energy services
in Indian householdsEconomic and policy analysiEnergy Policy 37 (2009) 4648657.

45 NSSO, 2010. NSS 84Round: Household Consumexpenditure in India, 20008, National Sample Survey,
Ministry of Statistics and Programme Implementati@oyernment of India
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v. Implementation of the project in the absence of CDM revendeGreenway Jumbetove costs
Rs.2,499and GREENWAY SMART STOVE costs R549%¢which is substantial initial funding
for the userThe ICSmay be moragesourceefficient, but is a serious barrier due to high initial
capital cost¥.

Based on the survey conducted in the project area, the target families are predorairmairtty
households (53%) having less than an acre of land, agriculture labourejsaf#8%e below the
poverty line with a per capita income of less than 1$/day. Poor households in rural areas in India
still have very little access to formal finance. A Rural Finance Access Survey, conducted jointly by
the World Bank and the National Cailrof Applied Economic Research, India, indicates that rural
banks serve primarily the needs of the richer rural borrowers: some 66% of large farmers have &
deposit account; 44% have access to credit. Meanwhile, the rural poor face severe difficulties in
accessing savings and credit from the formal sector: 70% of marginal/landless farmers do not have
a bank account and 87% have no access to credit from a formal source. Thus, access to form:
credit for farmers to implement energy saving devices is arffsfsesuch, the communities prefer

to use the traditional cook stove instead of purchasing an improved cook stove which involves
initial capitalcost.

Similar activities in the region have been only implemented with subsidies under the National
Programme of Improved Stove (NP#¥)Agentswho installed the stove during programme
implementation did not continue to supply stoves as the subsidy based programme wéis Alosed
National Programme on Improved Cook Stoves (NPIC) was launched by the 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 indootuéiorpahd alleviate the
drudgery of collecting biomass fuels. The potential of Improved Cook Stoves (ICS) in India is 120
million*8. Installation of improved stoves slowed down significantly after March 2000; in the first

9 months of the year 2002002, he number of stoves installed was 700%346orresponding to

an annual rate of slightly below 1 million stoves. In 2002 the NPIC was deemed & ¥ailode
funding was discontinued. Responsibility for continued ICS dissemination was passed to the states
From 2001 05, the annual growth rate of ICS installation has been 1%; however, since 2006 none
were installed.

According to ESMAP,, of the 7 percent of rural households that adopted ICSs by the end of 2000,
most reverted to traditional stoves as the |@8sgeloped cracks or needed spare parts. Since

installation of improved stoves slowed down significantly after March 2000, the number of
households using improved stove at present will be well below 6 million; this implies that of the
120 million household§.e. about 650 million people) of the country that depend on biomass fuels

46 https://paytm.com/sip/p/greenwasappliancegumbo-stoveHOMGREENWAY-APPGREE47157F6EFAQFO
andhttps://paytm.com/shop/p/greenwappliancessmartstoveHOMGREENWAY-APPGREE471579E656B00

47 Amulya K. N. Reddy. Science and technology for rural India, Current Science, Vol. 87, NO. 7, 10 October 2004.
48 Ravindranath. N.H. and Balachandra. P. 2009. Sustainable bioenergy for India: Technical, economic and policy
analysis. Energy, 34, 1008013.

49 Ministry of New and Renewable Energy (MNRE). Annual report; 2021

%0 Soma Bhattacharya and Maureen L. Cropper. Aiil0.Options for Energy Efficiency in India and Barriers to
Their Adoption.A Scoping StudyRFF DP 1620. http://www.rff.org/documents/REBP-10-20.pdf

51 ESMAP (Joint UNDP/World Bank Energy Sector Management Assistance Programme). Clean household energy
for India: reducing the risks to health. Washington, D.C.: The InterdtiBank for Reconstruction and
Development/The World Bank; 2004.
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for cooking, more than 118 million households (i.e. more than 625 million people) still depend on
traditional stoves

In December 2009, anewinite A Nat i onal d&@v e marsist iCotoikv 6&d wa
Ministry of New and Renewable Energy. The programme envisages providing clean energy
through achieving quality of energy services from cook stoves comparable to that of LPG. The
initiative is, however, limited to only luit-scale projects, enhancement of technical capacity by
establishing statef-the-art testing, certification and monitoring facilities, and strengthening R&D
programmes in key technical instituti6AsTo reach the benefits to the rural communities, at lea

15 million improved stoves need to be distributed every year for the next decade to supply 87
percent of households across Ifdlidence, in spite of nearly two decades of the existence of these
programmes, their impact on the rural energy scenariomiize development scenario in general,

has been limited as is evident from the low penetration level of modern fuels iaraal*.

Even ifa potential user is fully knowledgeable about the net benefits accruing from improved cook
stoves, the user will not necessarily make the required investment. Neither are there subsidies fo
its implementation. Thus the high initial cost is a barrier.

In addition, operation and maintenance, institutional coordination, education and training to the
users are essential for continued use of the stoves. The improved cook stove needs to be repairt
periodically if the user is expected to use it continuoaslgl not revert back to using traditional
stoves. It was noted that when women did not perceive the usefulness of the stove, many parts wei
removed and reused for other purpéses

Also, the subsidy approach only ensured distribution of stoves but dabldo¢ss their sustained

use or demand for more stoves. The stoves fell into disuse due to lack ofdpllewmaintenance

and quality control. Thus stoves lasted for only two years before cracking or needing replacement
part, which was rarely availableh@&y reverted to the traditional cook stoves and it did not succeed

in creating a culturéor use of improved stoves. Thus enough financial resources are required for
operation and maintenance of stoves and subsequent replacement &f staesprojechctivity,

the stove models have an operational lifetime between 9,8(5A00 hourswhile different stove

parts have differential operational lifetime, requirreplacementaind hence financiaksources.

Stores with spare parts of the stoves have todatained in the project activity.

A maintenance team has to be constituted for continuous repair and maintenance of the cook stove
This is to ensure that the communities will not revert to traditional cook stove once the stove falls
to despairThe NGO will have to educate them on the proper us€8f As described in section

52 http://pib.nic.in/newsite/erelease.aspx?relid=60448

53 Wwilkinson, Pet al, 2009. Public health benefits of strategies to reduce greenhouse gas emissions: Household
energy.The Lancet, Volume 374, Issue 9705, Pages 191929.
http://www.thelancet.com/journals/lancet/article/PIISOBHB6(09)61 7 13X/fulltext#tbl5

54 Leena Srivastava and I.H. Rehman (20@3)ergy for susta@mble development in India: Linkages and strategic
direction. Energy Policy 3843 654.

%Sinha,BThe I ndian stove pr dthe ralerofsocietygalitics, ecoromies eadlsation.i e w
National Institute of Science, Technology & Developtn8tudies (NISTADS), CSIR, New Delhi

6 Andrew Mitchell, 2010. Indoor Air Pollution, Technologies to Reduce Emissions Harmful to Health: Report of a
Landscape Analysis of Evidence and Experience. USRRAction Project. University Research Co., LLC, Hadra
School of Public Health.
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B.7, demonstration will be held in every village to display the correct use, operation and
maintenance diCS. The stoves will also be monitored regularly for usage.

Udaipur Uja Initiatives is a producer compaaf/rural household®rmed bySeva Mandir

the NGO anddoesnot have access to capit@he following issues also kbgood to the recently
formed producer company toolt has been working for the developmentrofal and tribal
popul ation and mainly f ocus es -dewvelopmenhbgwokingh g
for improved literacy levels, better health status and sensitization against oppressive gendel
relations and creating sustainable improvemantke livelihoods base by revitalizing the natural
resource base of communifiésThe local bankalsorefused to provide loans without guarantee,
marginal money and collateral security. Further, the bank is not willing to bank on market
fluctuation of CER price for repaymefithere is no riskree income stream in this project and the
bank is not willing © lend for the project activity. Thus, besides CDM funding, no other external
funding sources are available for the project in this region.

In addition, the NGO does not have the wherewithal to have a team for training, operation and
maintenance oICS units and its monitoring. The CDM revenue will help i) access to capital ii)
provide training and continuous service and maintenance to all the household€8sinder the

CDM project, as described in section B 7.2 and iii) all the stoves implementedthad®oject

will be kept operational for the next 10 years by either replacing the parts or the stove as and whel
it is nonfunctional through CDM revenue.

The continued combustion of neanewable biomass fuel is the cheapest option, leading to higher
GHG emissions. Thus even now all the households use traditional fuel wood Jtosreesis an
investment barrier preventing this project activityingkplace in the absence of CDMhis project

will be implemented exclusively with carbon finance through the forward sale of CERs after
registration of the project as a CDM activity.

Depending on the model @S stove will costbetween Rs. 2998 to Rs.2,499°. TwoICS stoves
will be given per family Irrespective of the number of stoves given, the ggnsavings per
household will remain the samkhe life of theGreenway Smart Stossnd Jumbo Stovis 20,000
hours

According to EB 59, Para 36, simatest analysis can be applied to small scale projects involving
distributed, household engse energy efficiency measures considering only the certified emission
reductions(CERS) revenue as the income and the project participant (PP) expenses as the only
costs, in cases where:

(a) The project involves distributed, household-aad energy efficiency measures;

(b) The PP receives no revenue other than the CERs revenue; and

(c) The PP actually supplies the energy efficiency measures (equipment).

In these cass, the endiser energy cost savings or other arsgr benefits/costs do not have to be
considered.

57 http://www.sevamandir.org
%8 https://paytm.com/shop/p/greenwappliancessmartstoveHOMGREENWAY-APPGREE471579E656B00
%9 https://paytm.com/shop/p/greenwagpliancegumbo-stoveHOMGREENWAY-APPGREE47157F6EFAQFO
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The project involves distribution dimproved Cook Stoves; Greenway Jumbo Stovand/or
Greenway smart stove

The PP will receive no other reventmr purchase and distribution of improved costioves.
Depending on thenodel the stovegoo will be replacedafter its operational lifetime during the
crediting period As mentioned in section B.7.2, each family will contribute 20% of the price of
ICS given to them. This money will be deposited in their respective village funds, already facilitated
by Seva Mandiand in the Producer Comparand will be used later for repair and maintenance.
Thus the PP will not receive any revenue other than CER revdinedegally bindingend user
agreement that will be signed betwéddaipur Urja Initiativesand the end user clearly specifies
these terms and conditigns copy ofwhich has been submitted to thedian DNA during the
approval of Host CoungrApproval.

The PP i.eUdaipur Urja Initiativeswill supply energy efficiehimproved Cookstoves (2 per
household), which will be purchased through forward funding carbon revenues.

Thus asper EB 59, Para 3@pplying simple cost analysis for the project activity, the cost of
implementation ofCS cook stoves (2/householddgpending on the mods) during the crediting
periodwill vary from Rs.46.25 to 81.40nillion. This does not take into accowtst of $ove/'stove
partreplacementprice escalation of stoves, costs that are associated with maintenance of stoves,
CDM registration process (i.e. ppeoject costs, documentation, monitoring costs, validations and
verifications etc.). The project activity doaet produce any economiemefit other than CDM
revenues.

The project reduces GHGs emitted through use ofranawable biomass (firewood) as cooking
fuels, by introducing widespread use of efficient wood stoves which replace existing inefficient
tradiional stoves usually 3 stone open fire. Carbon finance has been identified as the only feasible
methodfor implementation of the project activitythe proposed area. As CDM is the only external
source of funding for the area, the projedt not move alead without it. The project activityill
beprefinancedwith future CERrevenue

Conclusion

Taking into account the national and/or sectoral policies and circumstances, the emissions reductions wou
not occur in the absence of the proposed sstaleproject activity. The proposed project has to overcome
investment barriers and it is unlikely that improved cook stoves will be implemented in the project area. In
the absence of CDM these barriers would automatically lead to continued use of traclitbdrstoves for
cooking and heating water for bathing, leading to higher emissions. As discussed above, currently the
improved cook stove technology has no market share in the villages compared to the baseline cookin
technology. Thus the traditional mutbge which is financially a more viable alternative to the project
activity and is less technologically advanced has lower risks to performance uncertainty leading to highe
emissions. On the other hand, the project activity has low market share anbnisldgically more
advanced. This is evidenced by low penetration of improved cook stove for cooking in rural households of
Rajasthan

The project as a CDM activity will enable to overcome the described barriers and promote improved cook
stoves in the preit area. The described project activity is clearly additional because it will be financed
completely through the revenues from forward financing of CER sales, and cannot be realized without the
revenues from carbon credits. Thus it is clear that in teerade of the CDM project, which will provide

the upfront investment for the establishment of cook stovésuseholdgor the rural poor, this project

will not happen.
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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 03; EB 60

According to the methodology, the baseline emission reductions will be calculatetstegsdescribed
in section B.4.

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

Data / Parameter: Boid
Data unit: t/family/yr
Description: Quantity of woody biomass used in the absence of the project activity in tg
Source of data used: | BaselineSample Survegonductedn the Project Area
Value applied: 3.21t/family/yr
Justification of the Thefuel wooduse was determined through @sblinesurvey conducted in 201for
choice of data or 952 householdAnnex 3). A sample size a271household¢ny) was determined o
description of the basis of 90 precision along with the margin of et and the formulae use
measurement methods (CV t%ay) _ , _ _
and procedures actual| Was N, =-———"wheren,= size of samplg* v= cri ti cal Y
g test with significance level and v degree of freedqne= acceptable errp
cv=coefficient of variationv=degree of freedom =h
Any comment: This parameter ifixed for the entire crediting period
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: 2.32t/family /yr
Justification of the h
choice of data or Using the equatiom, ., ngs = Bog-(1- %)
description of new
measurement methods p 5595 () 0.10
y,savings— . .
and procedures actual 0.316
applied:

By'savingsz 219 t/fam”y/yeal’

Thus By savingsfOr the project is 2.19 t/family /yr

Any comment: Orew = 03117 and 0.32098 for single potof Greenway Jumbo stovand
Greenway smart stoveespectively,is based onWBT tests byaccredited
laboratory based on the Bureau of Indian stand®&i®) 13152: Biomass Chulh

i Specification.For calculations/,,, is considered asverage of thermg
efficiencies of both modelsO3117 and 0.32098) Actual woody biomas
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savings will be determined based on number of each ahtidels ¢reenway
jumbo stoveand greenway smart stove) that will be implemented.

Cl_newwill be determinediennially- and vintagewise.

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

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

Source of data used:

IPCC

Value applied:

0.015

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

The net calorifiozalue of woody biomass is as given in the methodology.

Any comment:

This parameter ifixed for the entire crediting period

Data / Parameter:

EF projected_fossilfuel

Data unit:

tCO/TJ

Description:

Emission factor for the substitution of roenewablevoody biomass by simila
consumers.

Source of data used:

II.G, Version 3 methodology

Value applied:

81.6

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

As given in the methodology

Any comment: This parameter ifxed for the entire crediting period

Data / Parameter: dold

Data unit:

Description: Efficiency of the baseline system being replaced, measured using represe

sampling methods or based on referenced literature values (fraction)
weighted average values if more than one type of systems are encounterg

Source of data used:

II.G, Version 3 methodology

Value applied:

0.10

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

According to the methodolog®,10 default value may be optionally used if

replaced system is thieree stone fire or a conventional system lacking imprg
combustion air supply mechanism and flue gas ventilation system i.e., wit
grate as well as a chimney

The replaced systems in the project area will be conventional system Ig
improvedcombustion air supply mechanism and flue gas ventilation systen

Any comment:

This parameter iixed for the entire crediting period
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Data / Parameter: fnrBy
Data unit:
Description: Fraction of woody biomass saved by the project activity in y#aatycan be

established as nerenewable biomass

Source of data used:

Determined using nationally approved method using government data and
from peer reviewed journals.

Value applied:

0.88

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

Basedon survey results, national and local statistics, studies, maps and
sources of information such as remote sensing data that showrthat stocks
are depleting in the project areccordingly, the fireis assessed at 0.88.

Thus fNRB =0.88

Any comment:

This parameter is fixed for the entire crediting period.

Data / Parameter:

Diversion of nonrenewable biomass saved under thgroject activity by non-
project households

Data unit:

tonnes / hh/yr

Description:

Diversion of horrenewable biomass saved under the project activity by non
project households

Source of data used:

Based on the methodologyBwill be multiplied by a neto gross adjustment
factor of 0.95 to account for leakages.

Value applied:

0.11 t/HH/yr

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

According to II.G, Version 3, B can be multiplied by a net gross adjustment
factor of 0.95 to account for leakages, in which case surveys are not require

3.211 (3.210.95) =3.21- 3.05 = 0.16 t/Household/yr

Any comment:

This parameter is fixed for the entire crediting peri@lirveys will not be
conducted to determine leakage

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

Emission Reductions (tCQ) = Baseline Emission$ Project Activity Emission i Leakage

According to the methodology, Pa&athe specific equations for calculations of Baseline emissions, Project

emissions or Leakage is not provided, but only for emissions reductions

Baseline Emissions

The parameters and values for baseline emissions are explained in Section Badtivityedata is as

follows:

Fuel woodUsage for Rajasthan (By)

Activity Data

Value Source of data

Fuel woodConsumptiont({capita/yr)

0.74 | Sample Survey
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No. of persons/family 4.34 | Field Survey, 2010
Fuel woodConsumption (tfamily/yr) 3.21| Calculated

Non Renewable Biomass (ks) for Udaipur Division, Rajasthan

Activity Data Value Source of data
DRB (t/yr) 171029.61] Calculated based on statisti
NRB (t/yr) 1224419.20 Calculated based on statisti
fnRB 0.88| Calculated

BiomassSavings (B, savingd

Activity Data Value Source of data
By 3.21
Zold 0.1 | 1.G methodology
L new 0.3163 | Laboratory Certificate
By,savings 2.19 | Calculated

Emission Reductions

ER/ = By,savings® TNRB,y* NCVbiomass* EFprojected_fossilfuel
Parameters Description of Parameter Value

By savings(t/family/yr) Quantity of woody biomass that is saved in tonnes 2.19
fnRBY Fraction ofwoodybiomass that is nerenewable 0.88
NCVyiomas{ TJ/tonne) Net Calorific Value of wood 0.015
EFprojected_fossilfuel Emission factor fosubstitution of nofrenewable

(tCOJITI) woody biomass by similar users 81.6
ERy (tCO2/family/yr) Emission Reduction/year 235
ERs calculatedhousehold/yr 2.35
ER calculatedfor 18,500households 43,475

Project Emissions
According to the methodology, there are no project emissions.
Leakage

According to the methodology

Leakage related to the namenewable woody biomass saved by the project activity shall be assessed based
on expost surveys of useasid the areas from which this woody biomass is sourced (using 90/30 precision
for a selection of samplesYhe following potentiatourceof leakage shall be considered:

(a) The use/diversion of nenenewable woody biomass saved under the project activity by
nonproject households/users that previously used renewable energy sources. If this
leakage assessment quantifies an increase in the use -oém@nable woody biomass
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used by the noeproject households/users, that is attributable to the project actitign
Boid is adjusted to account for the quantified leakage.

(b) Alternatively, B, is multiplied by a net to gross adjustment factor of 0.95 to account for
leakages, in which case surveys are not required.

If equipmentcurrently being utilised is transferred from outside the boundary to the pragsity,
leakage is to be considered.

There will be no transfer of equipment currently utilizezin outside the project boundaty the project
activity.

Based on the ntirodology,Boiq Will be multiplied by a net to gross adjustment factod .86 to account for
leakages, in which case surveys will not required.

Thus Byq is considered as BQaking into account leakage factor. Thus survey will not be conducted to
account for leakage.

According to the methodology, Version 3, after considering leakage, the emission reduction calculations
are as follows:

Activity Data Value
Bold 3.21
Boiw adjusted for leakage(Bog X 0.95) 3.05
‘Qu 0.10
Qew 0.3163
By,savings 209
fnRBY 0.88
NCVbiomass (TJ/tonne) 0.015
EFprojected_fossilfuel (tC£TJ) 81.6
ERy (tCOlyr) 224
ERs calculatedHH 224
ER calculatedfor the project activity (18,500HHS) 41,440

| B.6.4 Summary of the exante estimation of emission reductions: |

Estimation of | Estimation of Estimation Estimation of
v Project activity Baseline Overall Emission
ear e o of Leakage :
Emissions Emissions (tCO0) Reductions
(tCOe) (tCOe) (tICO20)

20142015(start date21' January 0
2014) 0 0 0
20152016 0 0 0 0
20162017 0 43,475 2,035 41,440
20172018 0 43,475 2,035 41,440
20182019 0 43,475 2,035 41,440
20192020 0 43,475 2,035 41,440
20202021 0 43,475 2,035 41,440
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2021-2022 0 43,475 2,035 41,440
20222023 0 43,475 2,035 41,440
20232024 0 43,475 2,035 41,440
Total (tonnes of CQe) 0 347,800 16,280 331,520

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

According to AMS.II.G. Version 3:

Monitoring shall consist of chetirlg the efficiency of all appliances or a representative sample theatof
leastonce every two years (biennia)o ensur e that they are stin)| o0F
or replaced by an equivalent in service appliance. Where replacenrentsaale, monitoring shall also
ensure that the efficiency of the new appliances is similar to the appliances being replaced.

Monitoring shall also consist of checking of all appliances or a representative strapef, at least once
every two yearfiennial) to determine if they are still operating or aeplaced by an equivalent in service
appliance.

- Monitoring will consist of biennial check ®€S disseminated to determine the share of appliances
that are still operating at the specified effiag( dw. 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.

0 Water Boiling Test will be carried out biennially on representativeptesnusing the
standard testing protocol developed by PCIA. After two years, ayéapold stove will
be tested; whereas after four years, a-f@marold stove will be tested. The value obtained
from the test will be used to calculate the emission rémhgbf the systems foheyeals
of operationtill next tess will be conductedRepresentativetoves for the vintage year
will be tested for determining the efficienchhus during the first two year8,1.17% for
Greenway Jumbo Stovand 32.098% for Greenway Smart Stavid be the efficiency
applied; during the third year, the efficiency determined will be applicable“fang 4"
year of operation and so on.

0 The scenarios farcceptablehange in the efficiencies ¢€S during tre crediting period
would be a lower efficiency of 25%as fixed by MNRE to qualify as improved cook
stoves)and higher efficiency 081.1®6 for Greenway Jumbo Stovend 32.098% for
Greenway Smart Stovelf the efficiencies are found to be lesser than 25%, emission
reduction for a vintage, emission reduction will not be considered and the stoves will be
replaced with higher efficiencies.

0 Therepresentativetoves will be testefbr a 95/5 precision (95%oafidence interval and
5% margin of error). In cases where the result indicates that 95/5 precision is not achieved,
the lower bound of a 95% confidence interval of the parameter value will be chosen as an
alternative to repeating the survey efforts toiewt the 95/5 precision.

- Monitoring will also consist of checking of all the appliances to determine if they are still operating
or replaced by an equivalent in service appliance.

0 Where there is replacement of appliances, the replaced devices are eohwidertheir
related efficiency as applicable. If the appliance is replaced with a higher efficiency
appliance, the same efficiency of the earlier appliance will be considered, to be
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conservative.The procedures for monitoring the share of operationaiaxes and their
respective efficiency(ies) are described in section B.7.2.

Monitoring shall ensure that:

(a) Either the replaced low efficiency appliances are disposed off and not used within the boundary
or within the region; or

(b) If the baseline stoves usage continues, monitoring shall ensure that the wood fuel consumptior
of those stoves is excluded fr8gy in equation 2.

A Users Agreement betweéldaipur Urja Initiativesand the beneficiary family will beigned wierein the
beneficiary ilGSOiwndtleamd ofo tusadiiti onal stoveso.
traditional wood stove will not be used and will be disposed of.ITBestove will be disseminated to the
households only after they destrinetexisting the 3tone/mud stove used for cooking. This will also be
verified duringregular spot checks.

| B.7.1 Data and parameters monitored: |

Data / Parameter: No. of households in whicHCS appliances will be used
Data unit: Number
Description: Total Number of Households to whit@S appliances will be given to the

beneficiaries after the project gets registered.
Source of data to be | Monitoring Database/ End User Agreements

used:

Value of data 18,500 based on average efficiencies®@feenway Jumbo Stoveand
Greenway Smart Stove

Description of - The numbenf householdsvill be determined based on number of each m

measurement methodq with their specific efficiencies that will be implementethe total number o
and procedures to be | households will be fixed such thidite total energy savingsill be less than 18(
applied: GWh/year.
-The ICS systems given to the beneficiaries will be recorded in monitc
database.

-The beneficiary will sign @End User Agreement wittudaipur Urja Initiatives
in which the date of dissemination, the name of the user, the address,
identification of the family (ration card number or election id number, ¢
Village, Tehsil District where the user is residing is notedirtefutably identify
the user.

-ThelICS has an identification number (Applianti2) which is also noted in th
EndUser Agreement. The information from tBad User Agreement will also b
recorded in the monitoring database designed for monitoring @irdject activity.
This will be maintained byJdaipur Urja Initiativesthroughout the creditin

period.
QA/QC procedures to | -The database entries are madeH®willage monitorsand zone workers
be applied: appointed for this projecthese entriewill be supervised by the CDM

CoordinatorCDM Project Officer andCDM Desk and IT Worker
-Thedatabase records and copies ofttnel User agreement will be maintainec
theUdaipur Urja Initiativeffice inUdaipur
-The CDM Coadinator will check on the End User Agreemeniis. case of
inconsistencies, the assigreahe workemill take appropriate corrective action
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| Any comment:

| The data can be tallied with the time of stock arrival and dissemination

Data / Parameter:

Start date of usage of appliances by the family

Data unit:

dd/mmlyy

Description:

The start date of usage I6fS by each of the households.

Source of data to be
used:

Monitoringdatabasef Udaipur Urja Initiatives

Value of data

The start date of usage of each of the appliance will be after satisf
functioning of the ICS. This date will be reflected in the end user agreemet
will be signed betweelddaipur Urja Initiativesand the participating faily and
alsoentered into the monitoring databaséJdfipur Urja Initiatives

Description of
measurement methods
and procedures to be
applied:

-For eachlICS appliance that has been disseminated to the communitie
information will be recorded in the End User Agreement and also s
electronically in the monitorindatabas@long with identification number of th
appliance and the type.

-The End User greementwill be signed with the Participating Fami
approximatelyoneweek after satisfactory functioning S in their homes

QA/QC procedures to
be applied:

Data will be collected from the End User Agreement, tallied with the time of
arrival and disseminatiohe data will be stored for the crediting period of
project activity and an additional two years.

Any comment:

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

Source of data to be
used:

WaterBoiling Test forevery 2 years onda operation

Value of data

0.3163 (average of 0.3117 for Greenway Jumbo stoveand 0.32098 for
Greenway Smart Stoveé' used for ER calculations)

Description of
measurement methods
and procedures to be
applied:

Water Boiling Test will be carrielliennially on representative samples using

standard testing protocol developed by PCIA. After two years, aydaeold

stove will be tested; whereaiea four-years, a fouyearold stove will be tested
The value obtained from the test will be used to calculate the emission redy
of the systems for that year of operation.

QA/QC procedures to
be applied:

To confirm the quality, the efficiency diCS appliance will be measured |
repeating th&VaterBoiling Testbiennially. Representative samples Greenway
Jumbo Stoveindor Greenway Smart Stovérom the first vintage, i.e. sold sing
the project start date until the end of the first monitoring period will be te
biennially. The stoves for the vintage year will be tested for determining
efficiency. Thus during the first two yeaedficiency at the time aimplementation
(i.e. 31.1®% for Greenway Jumband 32.098%or Greenway Smart Stoyevill

be the efficiency applied; during the third year, the efficiency determined w
applicable for 3 and 4" year of operation ansb on. The scenarios for change
the efficiencies ofCS during the crediting period would be a lower efficiency
25% and higher efficiency &1.1®4 for Greenway Jumbo Stowad 32.098% fo
Greenway smart stoveThe stoves will be obtained from frequent users who
it at least 2 times a day. The mean value of the tests will be taken. It will tes
95/5 precision (95% confidence interval and 5% margin of error). In cases
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the result indicates that 95fecision is not achieved, the lower bound of a ¢
confidence interval of the parameter value will be chosen as an alterna
repeating the survey efforts to achieve the 95/5 precision.

Any comment:

The tests will be supervised by the CDM Coordinator.

Data / Parameter:

Non-usage ofiCS

Data unit:

Days

Description:

Usage of nofrenewable biomass in case of querformance ofCS

Source of data to be
used:

The days not used for each of the appliance at the vikagéwill be maintained
on the digitized monitoring database.

Value of data

Dependent on the number of day#CS are under repair

Description of
measurement methods
and procedures to be
applied:

As and whenlCS is not functional, the beneficiaries will report to the villg
monitor, who in turn willinform the zone worker/ maintenance team mentfoer
repair of the unit. A log book will be maintained for the reason offonontioning
andnumber ofdays under repair.

QA/QC procedures to
be applied:

ERs will be reduced for the ndanctional days of the units.

Any comment:

Data / Parameter:

Operation days ofICS

Data unit:

Number

Description:

No. of days in a yedCS will be operational

Source of data to be
used:

Monitoring database

Value of data

365 days

Description of
measurement methods
and procedures to be
applied:

A ICS starts to generate emission reductions once it is disseminated
household and the user signs the End User Agreement. The appliance ge
emission reductions only after a week of installation and becoming
operational.

The number of days stove was in operation in the year will be determiater
deducting the days of namsage

QAJ/QC procedures to
be applied:

The copy (paper and electronic) of theers will bemaintained at theffice in

Udaipuron a monthly basi§heProjectOfficer andCDM Desk Workemill cross
check the database entries and take corrective measures for any errors. T
suggesand commenbn appropriate corrective measures if needed.

Any comment:

Data / Parameter:

Number of improved cookstoves that would get replaced during the crediting

period
Data unit: Number
Description: If the stove is damaged and cannot be repaired, the stove will be replaced |

anotherCS.

Source of data to be
used:

Monitoring database

Value of data

Will vary from year to year

Description of
measurement methods

- In casethe replacement ofCS within the household is necessary, e.g. du
damage, the household witeceive a new ICS with a corresponding ne
identification numbe¢Appliance ID).
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and procedures to be | - The household will sign a neand user agreementhere the number is note

applied: and updated on the monitoring database.
QA/QC procedures to | A copy of the old agreement will be stapleith thenewagreementandthe same
be applied: will be updated on the monitoring database. [Hsédate ofuse of the oldCS will

be recorded.

Any comment:

Data / Parameter: The traditional cook stoveare disposed/not used in the households in which
ICS is implemented

Data unit: Numbers

Description: The low efficient traditional cook stove are disposed off during th

implementation of the project activity. In subsequent years, they not used
households in whiclCSis implemented
Source of data to be | Monitoring solution ofUdaipur Urja Initiatives

used:
Value of data Number of households for which the project will be implemented
Description of -Theusage ofCS systems given to the beneficiaries will be recorded in the

measurement methodq monitoring database.
and procedures to be | - The nonusage of the traditional cook stoves will be recorded through the

applied: surveys conducted at village level for each of the beneficiary.
QA/QC procedures to | - The database entries are made thg village monitors and zone worker
be applied: appointed for the project activityfhese entriewvill be supervised by the CDN

Coordinator.
- If the baseline stoves usage continues, monitoring shall ensure that the wo
consumption of those stoves is excluded frorimBquatior of the methodology

Any comment:

Ex-post calculation of emission reductions, for each year:

ER = By,savings® TNRB,y* NCVbiomass* EFprojected_fossilfuel
Where:
ER Emissionreductions during the year y in tG©
By,savings Quantity of woody biomass that is savetbinnes(2.32 t/family)
fnrBLy Fraction of woody biomass saved by the project activity in year y that ce

established as nerenewable biomag$.88)

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

EForojected_fossifuel  EMission factor for the substitution of rmmewable woody biomass by simil
consumers(81.6tCO,/TJ)

Calculations of biomass savings,(Ringd

B =1 Bya-LyN,,-(2- f

i=1 new

)

y,savings
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Where:

Bold Quantity of woody biomass used in the absence of the project activity in f@18és
t/family(two 1 pot)yr fixed throughout the crediting period]

Cotd Efficiencyof the baseline system/s being replaf@dOfixed for the entire crediting period

Chew Efficiency of the system beidgployed as part of the project activity (fraction) as determi
using the Water Boiling Test protocol.

Ly Leakage Factodetermined for the year y. This is fixed for the entire crediting period (0
Ny, Appliance operating per year and vintage

Number of appliances operating per yeay;{N
Ny,

Ny,i = _al ny,J 'ty,J'
J:

Where:
ny; = Appliance operating per year and vintage
ty; = Fraction of operating time plpusehold (appliance(s)) péntage

| B.7.2 Description of the monitoring plan:

I.  Implementation plan

The proposed project will be implementedly after registration with the UNFCC&s a CDM activity
The purchase of Improved Cook Stoves (ICS) will be made after receiving forward fuoidiagoon
revenue.Two ICSs will be given to each ofhe participatinghouseholds. Every month abdy800 ICS
will be distributed which means the distribution wile completed within a year of registration.

A series of meetings at village, zone and block lexarkeorganized to raise awareness on climate change
issues, benefit ofmproved Cook stovesand provisions of CDM. The present mod&dREENWAY
JUMBO STOVEand Greenwayasselected by the women of project villages after testing and using this
and other models for a few montddout10 GREENWAY JUMBO STOVEand Greenway Smart Stoves
are now beingotatedby participating households for2dayseach to understand the process of using it,
and this will be continued till the finalistribution.

At the time of distribution, a meeting will be organized in each settlement, in which the end user agreemen
will be read, whose terms have been shareghifier village meetings. This will involve-emphasizing

on the regular usage thproved Cook stoveassisting the village monit®to record the nowisage and

their reasons, and dismantling the traditional stoves. Along with that, each family wilbate20% of

the price of ICS given to them. This money will be deposited in their respective village funds, already
facilitated by Seva Mandiand the producer company accquand will be used tar for repair and
maintenance.

After distribution, the buseholds will be trained individually and in groups in lighting and uteeastove
At the end of a week, once the household is satisfied with their performance and use, they will be
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encouraged to completely remove the traditional stoves to ensuadl thather cooking is only done on
the Improved Cook stovélhe End User Agreement will be signed by the households at the end of this
period and on their being satisfiadth the stove The monitoring system will then be initiated, which is
elaborated irthe following sections. The emission reduction will be calculated from the day of initiating
the complete usage tife stoves

A CDM Team will be appointed to facilitate the implementation and monitoring of the project. A Standard
Operation Manual will b prepared in local language on the usage and maintenaheel@miproved Cook
stove and on the monitoring requirement of the project and shall be distributed to the CDM team members

Following is the monitoring strategy which will be followed to ensure that the usage &€ &his
maxi mi zed and that the projectds carbon emissi
below are indicative and the strategy and the sipsaifill be modified from time to time to suit field
conditions at any given moment.

Il. Project Team
The project team will comprise of the following members:

(a) CDM Coordinator: One coordinator will be assigned to work at the organization headquarter and will
administer the following tasks:

9 Coordinate and monitor overall implementation of all activities of the project, ensuring that the
carbon emission reduction targets are met and defined sustainable development indicators ar
fulfilled.

1 Communicate and liaon with the CDM consultants, DNA, DoE and the buyers.

T Prepare regul ar progress updates for the or

1 Fulfil all legal and accounting needs of the project.

(b) Project Officer: This person will be based at the block headquaner will be responsible for the
following:

1 Coordination of field implementation of the project, ensuring efficient supply of ICS, maintaining

inventory, and approval for replacements.

1 Supervisenaintenance team, and ensure that repairs and replacements are done on time for minime

down time.

1 Monitor the data entry ofmiproved Cook Stove usage from household records, and generate

progress reports fronmé digitized monitoring system.

9 Discuss prgress results with the project team to identify problems/ good practices, and incorporate
them in execution/ monitoring strategy. Share the village/ zone specific problems in their respective
monthly meetings.

Conduct random checks personally and coordittag audit team.

Coordinate with the ICS manufacturer for timely replacement, and ensure that all repair and
replacement information is fed into the digitized system.

AssistZonal team to resolve conflicts, when required.

Organize periodic trainings foillage level monitoring system project team and village committees
on CDM and CC issues.

9 Ensure completion of all accounting requirements regarding the project.

E

E

(c) Project Assistant: One project assistant will be appointed at the block level to mandgeifa tasks:
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(d)

(€)

()

1 Manage the technical issues related to the monitoring software and computer hardware installed ¢
the block and zone level.

Assist the zonal team to resolve their issues on data entry and usage of software.

Coordinate with the software prowidfor updates and technical issues.

Assist the project officer in activities like inventory maintenance and accounting.

Be a part of the Audit team and supervise data entry.

= =4 =8 =9

Zone CDM worker: One zone worker will be assigned per zone (6 for total 6 zareshis/her
responsibilities will include:

9 Effective field implementation of the project, efficient supply of ICS, maintaining inventory, and
approval and facilitation of replacements on a zonal level.

Supervise maintenance team, and ensure that repairs and replacements are done on time for minirr
down time.

Undertake/ monitor data entry of ICS usage from the household records collected.

Discuss progress results with the village level monitoring sygtemonthly meetings.

Conduct random checks as part of the audit team.

Facilitate dialogue of village institutions with households not adheuoittie agreed terms.

Assist village level monitoring systems and institutions to resolve conflicts, if as®y ari

=A =4 =8 =8 =9 =

Maintenance Team:This will comprise of 2 young people for each zone responsible for maintenance

and repair. The youth will undergo intensive training given by the manufgsjuoer repair and

maintenance of the ICS and will undertake the follovtasks:

9 Visit to villages/ zones to repair the damaged ICS based on requests.

1 Ifreplacement is required from the manufacturer, inform the zone CDM worker and help in sending
ICS to the block.

1 Conduct random visits to households along with village levatitaring team to monitor their
usage and guide them on proper practice of using ICS.

1 Visit each village as per pecided and announced dates.

Village Monitors: The monitoring data collection at the household level will be carried out by Village
Repreent ati ves selected from different sources,
the villages. These will be preferably selected from the village level institutions developed by Seva
Mandir, like SHGs (Self Help Groups), YRCs (Youth Resoureatérs) etc In villages where this

will not be a feasible option, village representatives will be appointed separately in consultation with
the village institutions. These could be existing{piane paraworkers associated with any prognaie

of the orgaization, or semeducated women/men agreeing to undertake the task. One representative
will be assigned to a cluster of 80 to 120 households. Their responsibilities will include:

Recording the data ofon-usage ands reasons for each household on a rhbnibasis.

In case of damaged ICS, undertake minor repair if possible or inform the zone worker/ maintenance
team for a temporary replacement.

Provide monthly data to the zone workers for consolidation.

Assist the maintenance team member in their redielar visits.

Have dialogue with households not adhetimthe agreed terms, and if not able to resolve, inform
the village institution.

Facilitate village institutions to resolve conflicts, if any.

= = =4 =4 =4 =4

Governance
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The governance of the project will badertaken by the Village Development Committees (GVCs) of

the villages. These democratically elected committees have the responsibility for managing the village

funds, providing leadership and managing a variety of local development activities. Thade incl

convening village meetings, monitoring and evaluatinggoimg development works, making

payments to village level pamorkers and facilitating interaction with the formal government bodies.

Their taskdor this projecwill include:

1 Set up and monitahe performance of the village level monitoring systems.

9 Interface between the project team and ICS users.

1 Review the monthly progress reports of ICS fusage and their reasons, and resulting emission
reductions.

91 Dialogue with the households not adhgrwith the terms of end users agreement, and resolve the

conflicts if any.

Assist in identifying new households in the case of drofs due to the migration or naaherence.

Undertake random checks with the village level monitoring system and @iEi#es part of audit

team.

1 Share and discuss climate change related aspects known to them during trainings agd meetin
organized under the project.

= =4

Monitoring Strategy

The monitoring strategy is focused on the two main monitoring requirentestking usage of
ImprovedCook Stove, and tracking slippage tad traditionalmud/brickcook stoves.

Tracking usage of inprovedCook Stoves

This primarily means tracking that the given ICS are being used regularly by the participating

households. Thmonitoring of the usage will be done through following process:

1 The appliance codes will ed into the digitised monitoring softwaagainst each family

9 The date on which the complete shift on ICS happens will be recorded and entered into the software

1 At household level, a monitoring card will be issued in which the household members will record
their daily use of ICS. The card will have a simple system of keeping the note of usage. If an ICS
is not used, the household will make a note of the red8bere the household members are not
able to keep the daily record, the respective village manitdk help in doing that during their
meetings/visits.

1 At village level, the respective village level monitoring system will conduct monthly visits and
meetirgs, depending on the monitoring requirements of households. The records maintained by
householdsn the monitoring bookwiill be verified by the village monitors

9 The records collected will be entered in the monitoring software once a otitezoneworkers
or village monitorsThe entered data will be collated at the block by the project assistant to generate
the progress reports.

Tracking non-slippage to traditional stoves:

Maintenance ofmproved stovess an important aspect of ensuring relippage to old stoves. The
monitoring strategy for neslippage and the maintenance strategy in case of breakdawifiollows:
1 Atripartite End User Agreement will be signed between the user, GVOdaigur Urja Initiatives
with all participatng families after one week of satisfactory use of the ICS. The agreement will
clearly define roles and responsibilities of all three parties in terms of implementation and
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monitoring of the CDM project. Before signing the agreement, it will be ensuredththat
households have dismantled their traditional stoves and shifted compidtesy.

1 During the distribution meetings, the households will be explained the significance o$again
terms of loss of ERs. They will be asked to immediately inform ilteege monitos or the zone
CDM worker in case of damage or nfamctioning of ICS.

9 During the household visits, meetings or otherwi$eany ICS is found not functioning or
functioning improperly, the village moni®will immediately inform the zone CDM worker or the
maintenance team and arrange for a temporary replacement. Till the time a replacement is arrange
if required, the family will be helped in organizing a sharing with the neighbours. The note of the
techrical problem and date of informing to zone team will also be niatdte maintenance book.

1 Zone CDM worker, will inform the maintenance team about a major breakdown and immediately
arrange for a replacement from the additional stock of 3 ICS kept areaeh

1 Maintenance team will visit the household during the next scheduled zone visit and try to undertake
minor repairs. Where a component has been replaced, the mechanic will report the details of the
components that were used for replacement. The dancaggzbnents will also be replaced by the
manufacturer. The replacement ICS will be brought back to the zone office by the mechanic after
the damaged ICS starts functioning.

9 If the damage is due to a manufacturing defect or is not repairable by the magetéeam, the
ICS will be brought to the block office. Here, the project officer will approve sending of the ICS to
the manufacturer, and a new one for the additional stock will be sent to the zone.

1 All replacements of components or ICS will be undemiaigthe manufacturer free of cost during
the warranty period. After that, the cost will be met from the contribution made by families and
deposited in the respective village funds.

1 In case of full replacement, the household will receive a maprdved Cook Stove with a
corresponding new appliance codenew end user agreement where the new code is mentioned
will be signed. A copy of the old agreement will be stapled with the new agreement, and the same
will be updated on the monitoring database. Thedast of use of the damaged ICS will be
recorded.

1 Incase of a droput of a user, the ending date of ICS use will be noted and recorded in the database.
The dropouts will be replaced by other interested households using the traditionabtoeek
within the project boundary, so that the number of systems operating remains the same.

Features and Use of Monitoring Database

The data collected through monitoring processes will be entered on a monthly tmaaiddtabase
custom built for this project by éhcompany Tristle Technologies Pvt. Ltd.

This monitoring software will be intuitive and easy to use by the field staff. The reports generated will
be verified by the Zone CDM Workers and Project officer and assistant with field data.

The reports will track inventory from purchase to installation. The package also insists on recording
supplier information, the Appliance ID number I&fS appliance, and accurately tracks the point to
point movement of stock. Even the destruction of stboiugh inadvertent breakage, etc. is tracked.
The knowledge of objective standards like number of installations, breakdowns, timely replacement,
etc. wildl be used to measure the project team
keepa wider audience constantly informed on progress and financial health. They will also-tive up
date information on the volume of ERs generated. Verification data needed by DoE and auditors will
also be available readily through the software.
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Themonitoring software package will include the following datasets:

Implementation Progress (at all levels of Project Aridlage, zone, block)
Participating Families

Carbon Investor

Budget Realization

Breakdowns

Stakeholders

Inventory Stock at different \els

OO0OO0O0OO0OOo0OOo

There will be different levels of control in the software usage:
1 Administrator Panel
o0 Assign Project Officer and Project Assistant
Define Zones, Gram Panchayats, Villages
Define Participating Families
Define Carbon Investors
Manage Budgets ariRlealization
Define ltems, Costs, Suppliers and Installation Types
0 Manage various Tables
1 CDM CoordinatofProject OfficerPanel
0 AssignZone CDMworkers
0 Assign particular villages to chosen Carbon Investors
o Purchase Inventory
o Transfer Inventory to the Zone
0 Record End User Agreements
1 Zone Worker Panel
0 Appoint VillageMonitors
o Record Installations
0 Log Breakdowns & Repairs
0 Record Weekly Monitoring

O O O0OO0Oo

V.  Leakage Monitoring

Boiw Will be multiplied by a net to gross adjustment factor of 0.95 to account for leakages. Thus case survey
for determining leakage will not be conducted.

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

05/12/2106

Dr. Sudha Padmanabha

Fair Climate Network®°

19/1, Alexandria Street, Richmond Town
Bangaloré 560025, Karnataka, India.

60 http://www.fairdimate.com/tech/team/
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The Tecmical Teamof Fair Climate Networlassiss grass root NGOs pro-poor CDM projects. FCN is
not a project participant.

\ C.1  Duration of the project activity : |

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

\ C.1.2. Expectedoperational_lifetime_of the project activity: |

10y-0-m

Based on manufacturers certifigate, the operational lifetim@rieenwayJumbo andmart stove i20,000
hours (QyeargFehier Textmarke nicht definiert. "I any component of #CS or the appliance is not functional, it will
be replaced immediately to assure an operating lifetime of 18,ysmaning the CDM crediting period.

\ C.2  Choice of thecrediting_period and related information: |

N/A

\ C.21.2. Length of the first crediting_period: |

N/A

| C.2.2.1. Starting date: |

21/01/2014after postponing by a year after registration

\ C.2.2.2. Length: |

10-y-0-m
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\ 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, 220B@nce, it is not
required by the host partyhe project does not leadaoy adverse environmental effects. In fact, there are
positive impacts of the project in reduction of indoor air pollution; carbon monoxide and particulate
mattef?.

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

Not applicable

SECTIONE. St_ak.eh edmthentss 6 |

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

The stakehol der 6 s KaneBhawangKhneweas, DistoatUdaiper tRajasthan tindia
on the 2% February 201 between 11.30 and 13.30.

61 http://www.envfor.nic.in/legis/eia/so1533.pdf
52Christoph A. Roderet al, 2009.Laboratory and field investigations of particulate and carbon monoxide
emissions from traditional and improved cookstovdmospheric Environment 43 (2009) 1172081.

5C


http://www.envfor.nic.in/legis/eia/so1533.pdf

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

CDM i Executive Board

Invitations were sent throudatters, emails and personally to various categories of stakeholders to attend
the meetingAn agenda of the meeting andantechnical summary was alpoovided. The agenda of the
meeting included discussion on the purposehe consultation, description of the project activity,
demonstration of the improved cook stove, answering and clarification on the project activity, discussion

of the sustainable development checklists for the project and methods by which to momitor the

The meeting was attended by nearly 498 members, which included the local communities, policy makers

and government officials as shown below:

Category Male Female Total
Local People 200 247 447
Local Policy Makers 20 15 35
Local Officials 10 5 15
GS NGOs 0 1 1
Total 230 268 498
The stakeholders meetimyitedl o c a | stakehol dersé comment s

- During the meeting, anglarifications on the project activity weaeldressed
- 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 announcemerirough newspaper advertisement to seek comments.

as f

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

also recorded.

E.2. Summary of the comments received:

Based on the evaluation forms filled in by freticipants, the following stakeholders provided the

feedback:

Category

Total

Local People

172
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Govt. Officials 10
Policy Makers 15
Gold Standard NGO's 01
Total 198
Male 159

Female 39

There were positive comments from the meeting. [bbal communitieexpressed thahe meetingvas
very informative. They were appreciative of the fact that the project activity will reduce fuel wood
requirement, smoke and improve health conditions of women and children.

The NGO sector was appreciatiwkthe fact that forward ER sales will fund the project activity and Seva
Mandir is reaching out to a large number of families. The Sustainable Development assefshent
project activitywas done is a participative manner.

The government officials angblicy makers viewed that the project activity will save local environment
and the health of women. The project activity will strengthen the ties of Seva Mandir with the local
communities.

Therewere nonegative comments.

TheSt a k e h ol d e dwirg the mewting and tise respaaeprovided below:

Stakehol de Stakeholdes Gommens Explanation

Basanti Devi, Jalpaka

In our houses we use two Chulh
(stoves) for cooking food. This sav
time as we prepare two dishes a
time. Chulika is designed as single p
stove, so it will be better if we af
provided with two stoves.

We are very much aware abqg
your practice of using two chulha
The Chulika is very efficient an
can cook food with lesser tim
compared to traditional stes,
consuming less wood. We anyw.
have decided to provide ea
beneficiary household with tw
CHULIKA Stoves.

Shanta Devi, Bhankara

At what Price Chulika will be given t
us?

The Original rate of Chulika is R
1350f only. We will take 20% of
the amounfrom each beneficiary
household. The received mon
will be deposited in the Villagy
Gram Vikas Kosh (GVK), whicl
later will be used for repair an
maintenance.

Surya Devi, Kherwara

Who will be the beneficiary of th
Project?

Poor families that are usin
traditional stoves dailyi mud
stove, three stone stove and |
using LPG /kerosene will b
beneficiaries of the project.
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Narmada, Rani

Some people have LPG and eV
Biogas in their house. Will they b
included under this project?

Under the CDM project, rdy
traditional stove users will b
covered under the Project.

Neeta Ji, Kherwara

| have used this chulha and was v
happy to find that the consumption
wood is nearly half less compared
our traditional stove. There is 1
problem in preparing ricand dal but
the chapati we prepare remai
uncooked sometime. So, still sor
modification is required in this aspe
as maize roti is our staple food.

Timely demonstration of coo
stove is being done so that the ug
are satisfied. We have given a
testal different models and as p
the feedback have finalizeg
Chulika. Still the modification will
be done as per the necess
requirement and suitability to th
climate change aspect.

Nousin, Udaypur

When are we going to get the Chulh

A soon as the progt is registered
you will get CHULIKA. The
whole process will take about of
year.

E.3.

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

There were no negative comments to consider any mitigation actiencomments were with regard to
the stove design. Training will be given to the communitiepfoper use ofCS as the stove is designed
to maximize thermal efficiency and reduce fuel wood use and smoke.

Further to initial selection of Chulika, other models were alort listed and used by the primary
stakeholders. The Greenway Smart Stove is also found by the communities to suit the regional cookin
pattern. Thus, during implementation, this stove aldb be considered for implementation. Depending on
each househol daseérsaydumbo Stosm greenway lsreart stowar both stoves (2 per
households) will be implemented.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT ACTIVITY

Organization:

Udaipur Urja InitiativedProducer Company Limited

Street/P.O.Box:

c/o. Seva MandiQld Fatehpura

Building: -

City: Udaipur

State/Region: Rajasthan

Postfix/ZIP: 313004

Country: INDIA

Telephone: +91 294 24510412450960
FAX: +91 294 2450947

E-Mail: ronak@udaipururja.in
URL: www.sevamandir.org

Represented by:

Title:

Chief ExecutiveDfficer

Salutation: Ms.

Last Name: Shah

Middle Name: -

First Name: Ronak
Department: -

Mobile: +917073759222
Direct FAX: -

Direct tel:

Personal EMail:
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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

Project Description: The project activity is introduction of high efficiency biomass fired cook stoves at a
household level for cooking and heating water for bathing. In the baseline, inefficient cook stoves are being
used for cooking and heating water for bathing. The purpiee project activity is to replace inefficient
traditional cook stoves at a household level with efficient fuel wogatoved Cook stovem a biomass
deficient Udaipur Districof Rajasthan State in India. This district has greatly diminished biomsmsrces

and the wood demand far exceeds the available renewable woody biddeipsr Urja Initiativesntends

to disseminate Improved Cook Stoves (ICSlinehsilsof Udaipur District, Rajasthan.

The projecwill be implemented upon registration of the project as a CDM project activity, as the project
will be financed completely from carbon revenues.

Sampling Objective The objective of sampling is gather baseline information required for development
of the CDM project on improved cooking stovegehsilsof Udaipur District in Rajasthan. The specific
objectives were to: (iCollect background data relating to demographic, economic, gender aspe (i},
Collect information on appliances in use for cooking, heating, animal feed cookingij)eollect data

and estimate the mean annual fuel was@ per household with a 90/10 confidence/precision for the
crediting periodand (iv) Collect dataon biomass production from the forest and establish proportion of
nonrenewable biomass being used by the local people.

Target Population and Sampling Frame.The NGO Seva Mandir is working lodaipurDistrict on rural
development issues. The sampling feafor the baseline survey was developed from the region.

Based on théimit of the small scale project activity (actuhkermalenergy savings below 180 GWh), the
targetfamilies will be determined, which isased on the number of stoves that will belengented per
model A survey was conducted in 201Q for 26,06 households in 1Bvillages falling under 39 Gram
Panchayats of Kherwara and Rishdévtehsils

Gram Panchayat Village Total
Kherwara Tehsil

Asariwada Asariwada 188
Bhilwada 54
Damorwada 172
Karmala 44
Rehata 69

Balicha Balicha 568
Budra 196
Gaduniya 155
Ganganagar 219
Kheraghati 339
Rajnagar 204

Barothi Barothi 458
Devnal 201
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Gathiya 17
Godiya 2
Gohawada 43
Nichla Talab 214
Nichla Thuriya 84
Suvedra 152
Bawalwada Bawalwada 277
Garaja 126
Bhanda Bhanda 125
Bhatki 1
Futala 59
Gogarwada 144
Kahliya Pada 2
Kenawada 15
Khutvada 182
Salala 61
Bhomtawada Bhagorpada 222
Bhomtawada 227
Boslati 257
Khadkaya 93
Vav 14
Dabayacha Dabayacha 311
Ukhedi 257
Deri Chatol 3
Govind Dev 35
Nagar 165
Rani 110
Dhikwas Bhalai 232
Dhikwas 266
Magra 282
Samlai Panva 198
Ubhara 63
Vavai 79
Guda Adaghar 236
Babri 123
Bhandva 78
Demat 213
Guda 223
Kadianala 161
Harshawada Gatrali 198
Harsawada 198
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Puspa 4
Satsagda 91
Jawas Jawas 224
Joonthri 605
Samited 271
Sareri 47
Jayara Jayara 289
Kakradungra 203
Kuveria 82
Sukhapada 181
Kanbai Badanpura 163
Kanbai 556
Sukhbawdi 76
Kanpur Bhakhra 339
Chikalwas 149
Kanpur 589
Karawada Dechra 102
Godava 59
Karawada 100
Karcha Karcha Khurd 205
Katarwas Katvi 238
Larathi Larathi 586
Mahuwal Bhatadiya 181
Malifala 150
Navaghara Katar 69
Kharwas 91
Rachha 89
Ranawada 440
Naya Goun Mahida 210
Modivasa 167
Naya Goun 3
Pahada Haldugata 33
Kharadiwada 314
Pahada 168
Patia Chikli 74
Jhanjhari 328
Juwarwa 283
Patia 106
Retda 135
Saklal Chittora 234
Saklal 48
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Sarera ltwa 138
Sarera 56
Suveri Vanibor 195
Thana Belva 18
Ghati 187
Thana 210
Kherwara Total 17701
Rishabhdev Tehsil
Bichiwara Bichiwara 329
Chourai 368
Godiyawada 198
Karji 166
Dhelana Bhalun 258
Dhelana 81
Gumanpura 128
Pagara 30
Garnala Garnala 130
Obri 8
Ghodi Ghodi 404
Jalpaka Dama Talab 163
Jalpaka 307
Maal 115
Magra Maal 280
Nala Pipla 105
Pancha Padla 336
Ramabawdi 93
Kalyanpur Bhagor 110
Kalyanpur 367
Rajol 487
Katev Dolpura 200
Katev 427
Shayampura 121
Kojawada Kojawada 501
Pareda 387
Nichla Mandwa | Nichla Mandwa 183
Pandyawada Amarpura 252
Deopur 230
Pandyawada 152
Sagwada Daban 45
Gadawan 586
Kaakan 228
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Kanji 50
Sagwada 550
Rishabhdev Total 8,375
Grand Total 26,076

To be precise of thdata and also to build a database of all the famili@®78 households or more than
100% of the target populatiomere visited and survey information collected to irrefutably substantiate all
our findings. The interviewed households were rural households which in each case have an equa
probability of selectionThe householdthatwill receivelCSswill be from the above sampled households.

Village level volunteers were involved in collecting informatidnhausehold level. They were given
orientation and training by Seva Mandir to collect information.

Fromthe databasesample survey was conducted ir2@Buseholds to study the quantity of woody biomass
used at the family level. The sample unit, which is the minimum unit or the clearly defined unit for
constructing the sample frame is the traditional wood stove used in each household.

Desired Precision/Epected Variance and Sample Size:Based on the survey @6,076 households
there is little heterogeneity in the sample. T8imple Random Sampling was undertat@further assess
qguantity of fuel wood consumptiaas i) considerable knowledge of entr@pulation is known before the
sample was selected aiid the population being studied is relatively homogeneous with respect to fuel
wood usage being studied.

Further, he sample size to conduct the fuel wood survey wagermined on three parameteigie
variability, the level of confidence required and the acceptable level of error using the following formula:

_ (cVPtPay)
n, = —e2
Where:
No = size of sample
2y = critical value of st udamdhvidégsee dffreedest wi t h s
e = acceptable error
cv = coefficient of variation
% = degree of freedom =h
U The desired precision for the baselinel woodestimation is £10%
U The confidence level is at 90% which has a critical t value of 1.645.
U The coeffigent of variation is assumed at 1.
1% x1.645°
Thusn, = % =271
(10%)

Procedures for Administering Data Collection andMinimizing Non -Sampling Errors: The process of
data collection for the CDM activity started in November 20$va Mandir has dividellherwaraand
Rishabhdevehsilsinto 6 administrativezonesS e v a M aamalworkeyssare in charge of each zone.
The survey was conducted by selected village level men/women or surveyorsaéteghhtraining and
scrutiny by Seva Mandir. The minimugualification for the surveyors was"&tandard. The local
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surveyors were tragd to conduct the survey and fill in the questionnaire. They visited each of the
household to collect information. Seva Mandir project staff conducted the quality checktimg vtse
villages for which data was collected and crokseckedA total of 90 interested and trained surveyors were
selectedand the survewas initiated irMarch 2010.

Structured interview and field studies were conducted to obtain data on use ofbwaodygs by the rural
households. A household level questionnaire was designed, field tested by Seva Mandir and Fair Climat
Network Technical Team (Consultanyillage level volunteers were given orientation and trained for field
data collectionThe nmeasurement of fuel consumption from sample households was based on the manual
Biomass studies by Shailaja Ravindranath and Sudha (1997).

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

The person who cooks for the household was regddst set aside an approximate quantity of

cooking fuel required for a week prior to cooking in the morning.

The house was visited in the morning before the start of cooking activity.

The type and weight of the fuel set aside was recorded.

The fuel from wéghed bundle was used for cooking every day.

After 7 days in the evening after cooking, the remaining fuel was weighted and value recorded.

The average fuel wood use/day was estimated.

The timeline use of fuel wood over the 20 years period was also d¢eddsed on PRA.

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

Implementation: The baseline survewas conducted frorMlarch 2010 in136 villages bythe 90 trained

village level surveyors Information for 26,@6 household was collected to understand the baseline
scenario for the project activity.he surveyors visited each household to collect the information. Seva
Mandir staff conducted the quality check by randomly visiting the villages for-chexk.Further, in952
housdolds acrosg8villages,a sample survey was conducted to asetsvood consumptiorData entry

in Microsoft Excel was done by the Data Entry Operators appointed by Seva Mzatdiwas analy®d

by the FCN Tech Teamlhus there was no conflict of interest of those involved in data collection and
analysesThe details okones, villages and households are provided in an excel sheet. The details of survey
are as follows:

Zone Village Total
Bavalwara |Bhakhra 20
Bhalai 15
Bhankhara 10Q
Bhatki 20
Dhikwas 15
Katar 15
Katvi 10
Magra ii 15
Nichla talab 15
Racha 15
Dabayacha Babri 48
Bhakhra 10
Bhanka 10
Bhanwa 85
Gaduniya 82
Kalyanpur [Bicchiwada 45

61



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

CDM i Executive Board

Chourai 59
Kariji 45
Nayagoun (Chittora 30
Gatrali 5
Harshawada 15
Kharadiwada 30
Modiwasa 15
Rani 15
Ghati 14
Sagwada |Kakan 145
Suveri Pareda 74
Sareri 75
Grand Total 952

Survey Findings

The baselinesurvey revealed a total population @8 members from 95 households indicating an
average family size d&.97. The male to female ratio isGb. The proportion of children less than 18 years

is 46.75 percent. he average adult equivalent per household ist0.897 at 95% confidence leveThe

adult equivalent is based on PCIA guidelines, wherein standard adult equivalent for male, female anc
children respectively were of 1, 0.85 and 0.5. &8utthis is in conjunction with a study done by NCAER
wherein theaverage householtult malenumberis 1.89; adult female is 1.7&hildren is2.82; and thus

the adult equivalent is &1, calculated based on adult equivalent conversion by BGidelines

Based on NCAER Study
Number Adult Equivalent
Male Adult 1.89 1.89
Female Adult 1.78 1.51
Children 2.82 1.41
Total 6.49 4.81

The data on the status of occupation for the surveyed households reveala@dbatinantly farming
households constitute 53% aadriculturelabourersconstitute43% of the sample household®ther
occupation i.e.wageearners,small businessessalaried personsnd the unemployed constitute the
remaining 4% of the population

An analysis of the annual income per capita shows that all the familiesérg an income of less than
$1/capita/day. According to the survey, 8.7% of families have an annual income of less than 5000, 5.3%
them from5000-10000, 35%rom 1000620000, 18%rom 20 to 30 thousand and 32% above 40 thousand.
According to their income group, 77% of the families have Below Poverty Line Ration card (less than Rs.
10,000 annual income), 21% families have Above Poverty Line ration cards (greater than Rs. 10,000 annui
income) and 2% families have Antyoday Ration Card (households headed by widows or disabled).

The baselinesurvey 0f26,076 families show thasbout 98.23% ohouseholdsire using traditional cook
stovebuild of mud/brickcementétone thus depending &urel wood or woody biomass for cookirgearly
1.7% of the households have traditional cook stoves along with gas connectionsevemshefew

63 http://www.pciamline.org/files/KPT Version 3.0 0.pdf
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householdshat havegasconnectionglo not rely completely on them and g@rmarily dependant on the
traditional cook stove. Usually gas is used to prepare coffee/tea and quick snacks. The main meals al
prepared on the traditional cook stove. Reasons preventing its use were reported to be; too high a cost, t
perception that it was unsafe and prone to exphesind logistical problems associated with refilling empty

gas bottles in rural areado household reported using dung cakes or coalrmasgjer source of fuel. All
households reported to be using kerosene supplied through the public distribution systeolang fuel

to kindle the fire About a litre/month is used for this purpokés seen that although this cooking fuel was
available to everyone, most used the fuel for lighting purpd$es only 0.05% households Usgrosene
primarily for cookingin the project areaBiogas is being used only in 4/26,000 families in the project
region. Thus the baseline scenario is in line with the study conducted by NSSO (#iguré the same
baseline prevails even now.

The energy resource uses by the suedelyouseholdshow that about®% of households use fuelood
for cooking food, heating water and preparing animal feed in varying degtbeir traditional cook stove
About 8% were foundto be alsausing agriculture residuélouseholdsareadditionally usingdung cakes
along with fuel woodlue to unavailability and high costs of fuel wood.

Nearly 44% of the households have their Chulhas inbkieie homes3% cook outside and about 53% have
Chulhasbothinside and outside the hou$€S will thushelp the communities in continuing their practice
of cooking where ever they want.

About 27% of the households purchased fuebd from the nedny fuel wood depot or the wooskller
carryingwoodon his camelThis wood source igrimarily from forests and wastelands. About 63% of the
households collected fuel wood from forests, wastelands, and 10% of houdebtihid®llecied and
purchased fuel wood.

Respondents were asked if it takes more time to collect fuel wood today than it hatbtakbect the
equivalent amount 20 years ad00% of respondentgplied that it takes more time today due to greater
scarcity ofavailability offire wood.

Respondents were asked to retad price of fuelwood twenty years back to that now tracta load of

fuel wood costing Rs. 50thennow coss Rs. 1200A head load costing Rs-3 now costsRs. 25-30.
Likewiseac a me | | oad of wood costs about Rs 400 tod
distances to travel to collect fuel wood has created this business at the villag&H&vekice rise is far
greater than what can be attributed to inflation akome supports the idea that the psibave risen due to

the increasing scarcity of available firewood to local communities.

The results from thiuel wood usesurvey indicate that average woody biomass ud&4s:0.02 t/capitayr

at 90/10 confidencéprecisionlevel. At a household levefor 4.34 adultequivalents 3.21 tonnes per
householder year is being used. study was conducted by the Joint UNDP/World Bank Energy Sector
Management Assistance Programme (ESMAIR)six states of India texamineall forms of energy use

and to determine whether households in rural areas have access to modem forms of energy use. In additic
it specifically targeted its analysis and recommendations toward poor households, who spend a significar
proportion of theirtime and income on energfccording to the survey, the annyadr capitaenergy
consumption is as follows:

64 Energy Strategies for Rural India: Evidence from Six States, ESM 258, August 2002.
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Table 2.1 Annual Consumption of Energy for Domestic Activities
(per person in KgOE)

Type of Andhra Himachal Maha- West
energy use Pradesh Pradesh rashtra Punjab Rajasthan Bengal
Cooking 136.2 251.2 154.7 193.9 286.6 212
Water heating 57.6 67.7 954 48.6 38.1 18.8
Space heating 6.4 47.2 26.9 14.7 19.2 neg.
Feed preparation

(per animal) 4 15.7 neg. 13.2 44.7 neg.
Domestic lighting 12.3 11.6 7.8 7.0 6.6 11.6
Total 216.5 3934 286.8 2774 3952 252.6

This translates to wood equivalenof 3.87 t/family/yr for a family of 4.34 adult equivalents as shown
below.

Per Person KgOE Kg wood
Cooking 286.6 762.2
Water Heating 38.1 101.3
Total 324.7 863.6
Feed preparation@1 animal 44.7 118.9
Total persons/family 4.34
Total Use per family (t/family) 3.75
Feed preparation (t/family) 0.12
Total/family (t/family/yr) 3.87

Respondents reportesbending an average of53hoursto collect fuel woodand spend nearly 6 hours
cooking.This is alarming because such prolonged time periods spent using traditional wood stoves in wha
are typically unventilated kitchens often results in negative hieafihcts such as eye inflammation, lung
infection and skin diseases.

Establishment of proportion of naenewable biomass being used by the local people has been elaborated
in section B.4.

Energy Equivalent

The energy equivalent of baselifuel woodusage for kerosene and LPG as shown below, corresponds to
23 litres of kerosene andb15 kg LPG for a month.

Source of
Fuel Source of Source of Informatio
Data wood Information LPG | Information | Kerosene n

551 kg wood = 0.376 KgOE (ESMAP, 2002)
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Baseline LPG Cylinder Litres/
Kgs/month 269 | Survey 15.5| capacity 23 | month
Calorific
Value Methodology, | 0.047
(TJ/tonne) 0.015]| II.G 3 | IPCC, 2006 0.0438| IPCC, 2006
Methodology, World Bank World Bank
Efficiency 10% | .G 55% | Reporf® 40% | Report®
Energy
Content to Polf
(MJ) 403 | Calculated 403 | Calculated 403 | Calculated

66 hittp://siteresources.worldbank.org/INDIAEXTN/Resources/Reg@utslications/Acces©f-
Poor/KeroseneLPG.pdf
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Annex 4
MONITORING INFORMATION

The detailed monitoring plan is included in section B.MRBe sampling plan to monitor the parameters is
described here based BB 65 Annex 2fiStandard for sampling and surveys fodbKa project activities
and programme of activitiswhich details information relating to: (a) sampling design; (b) data that will
be collected; and (c) implementation plan.

The various parameters that need to be monitored as described in sectionaB.folos
()  Number of households in which ICS appliances will be used
(i)  Start date of usage of appliances by the family
(i)  Non-usage of ICS
(iv)  Number of mproved coolstove than would get replaced during the crediting period
(v)  Thetraditional cook stoves are disakno used in the households in which ICS is implemented.
(vi)  Checking the efficiency of representative sample thereof at least once every two years that they ar
still operating at specified efficiency.

The aboveparameterdrom (i) to (v) will be monitoredfor all the improved cook stoves that will be
implemented under the project activityough village monitors Only parameteny), i.e. checking the
efficiency of representative samples at least once every two years will be done for representatbge sampl

a) Sampling Design

(i) Objectives and Reliability RequirementEhe objective of the sampling effort is to determine the mean
value of parametdpi) i.e. checking the efficiencytgew) Of representative samples at least once every two
years that they are still operating at specified efficiency.

The reliability requirements for sample siz&®%#5 confidence/precision during the crediting period

(i) Target Population: The target ppulation is the rural households whermproved cook stoves
(Greenway Jumbo Stoead/or Greenway smart stQweill be implemented and are operationaldaipur
district of RajastharState, India. These rural households are fi@hsils of Kherwaa andRishabhdeyv
The target population are from the biomass scarce distriddafpurand are predominantly using fuel
wood in the baseline scenario.

(i) Sampling Method: The sampling method chosen for the project aveald bestratified random
sampling Thegrouping of population for the strata will be the stove model that is being used by the families
depending on whether just one model or both the models are going to be implemented and th#f Tehsils
only one stove model will be implemented, ttira twoTehsils will be 2strat. If both stoves would be
implemented, stratified random sampling will be condueiid 4 strata, i.e. two models of cook stoves in

2 Tehsils It will also be easy to impleant as the sampling frame (household details for which ICS has
been implemented) will be collected and stored in the monitoring database.

(iv) Sample Size:According to Annex, EB &b, the sample size will be determinedngsthe equation

) 1.96° NV
(N - 1)3 0.05° +1.96°V
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Where:
4SD g
V=&—0
¢cmean:
n Sample size
N Total number of household$g,50)
Mean OverallMean
SD Overall gandard deviation
196 Represents theb% confidence required
0.05 Represents thg relative precision

A pilot study of minimum3 stovesfrom each modehnd Tehsiwill be conducted to determine the mean
and standard deviation.

The overall mean and standard deviation will be estimated. The equations will be weighted according tc
the total number of householdad model typén eachTehsil

The overall standard deviation is estimated as follows:

SD:J“haSQ6+(%3SQ5+(Q3SQ5+Gh3SQ5
N

Where
SD Weighted overall standard deviatiandSD, to Sy is thestandard deviation of thgroups

gato gs Size of the group whei@g to g arethe groupin the Tehsilsvith stove models
N Population total

(9,3 m)+(9,°>m,)+(g.® m)+(g,®m,)

mean=
N
Where:
mean Weighted overall mean
M, to My Mean of the groupwithin Tehsils and the stove models

Proportional allocation of number of households will be done to each of the Tehsils and stove model type
Hence the size of the sample from each Tehsil and model type will be proportional to the size of the
households in eachehsil and model types in tipeoject areaThe equation for each of the strata will be:

:&3[‘]
" N

The sample will be drawn at random from the sampling frame. This will be done using random number
tables or using the random number generator of appropriate software.
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Assuming eacfiehsil has the following number of households, and mean and standard deviation

efficiency as determined in the field:

Taluk Type of Stove Number of | Mean stove Standard
Households efficiency Deviation in
efficiency
Kherwara GreenwayJumbo Stove 4625 03117 0.03117
Kherwara Greenway Smart Stove 4625 0.32098 0.03209
Rishabhdev Greenway Jumbo Stov 4625 0.3117 0.03117
Rishabhdev Greenway Smart Stove 4625 0.32098 0.03209

Substituting the values from the above table tcetgations gives:

<D= \/(46253 0.03117%) + (46253 0.032098) + (4625° 0.03117%) + (46253 0.032098)

me

18500

e (4625° 0.4029) + (4625 0.32098 +(4625° 0.4029) +(4625° 0.32098

18500

Substituting these values into the equation for V gives:

_ 20.03164
20.31634%

0 =0.0100022

And hence, for the sample size:

2

1.96° 2 185008 0.0100022

Assuming proportional allocation, which means that the number of households that will be sampled from

(18500- 1)3 0.05° +1.962 3 0.0100022

each of thestratum is proportional to the size of the stratum within the population.

Taluk Type of Stove Number of | Sample siz§ Number of
Households calculations| households
Kherwara Greenway Jumbo Stov 4625| 4625, 16 4
18500
Kherwara Greenway Smart Stove 4625| 4625, 16 4
18500
Rishabhdev Greenway Jumbo Stov 4625| 4625, 16 4
18500
Rishabhdev Greenway Smart Stove 4625| 4625, 16 4
18500

Scaling up for any nenesponseat 80% the totahumbers of households to be sampled&t®&+5+5=20)
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(v) Sampling FrameThe sampling frame to be used is the complete listing of all the rural households for
which ICS has been distributed under the project activitly@rproject aregEach of theGreenway Jumbo
Stovewill have a unigue Appliance ID with all the reqed details of the family.

(b) Data:

(i) Field MeasurementsThe variable to be measuradd recordean field isefficiency of cook stoves

(dhew). Statistically valid sample of the locations where the systems are deployed, with considéatiion
asdescribed abovwill be used to determine the number of stoves to be tested for efficiency of stoves
biennially. Since the parameter of interest is not subjected to seasonal fluctuations, the testing will be don
at an interval of every 2 years from implentation Water Boiling Test will be carried biennially on
statistically determined representative samples using the standard testing protocol develPGed. by
After two years, a twayearold stove will be tested; whereas after fgears, a fouyearold stove will be

tested. The value obtained from the test will be used to calculate the emission reductions of the systems fi
that year of operatior.or inbetween years, the efficiency test results obtained from the previous tests will
be appliedThe stoves will be obtained from frequent users who use it at least 2 times a day. The mean
value of the tests will be taken. It will be tested forsq&kcision (95% confidence interval abh margin

of error).

(i) Quality Assurance/Quality Control:To confirm the efficiency of applian€®), it will be measured by
repeating the Water Boiling Test bienniallin cases where the result indicates thab @§Bécision is not
achieved, the lower bound of a 95% confidence interval of the parameter valulee wilosen as an
alternative to repeating the survey efforts to achieve the@8ctision. Experts in testing the cook stove
efficiency will be involved to test the efficiency of cook stoves. They will be involved in training the field
staff to conduct tl tests and validate the test results.

(i) Analysis: The data obtained from the tests will éretered into Microsoft Excel sheetsalyzed and
compared with the original efficiency tife stovesWhere appliances are found to be operational but with

a changed lesser efficiency, the actual efficiency determined in monitoring will be applied to calculate
emission reductions.

(c) Implementation:

() Implementation Plan:The implementation of sampling effort will be done by the NGO in consultation
with CDM consultant and experts to conduct stove efficiency.t€stscollected data will be analystmt
emission reduction calculations aimdlusion in the monitoring report.

As described in B.7.1 and elaborated in B.7.3., parametets (() described above will be monitoring
continuously by villagenonitorsfor all the households. For parameter accounting for leaBagevill be
multiplied by a net to gross adjustment factor of 0.95 to account for leakbayessurveys for determing
leakage will not be conducte@hus there is no specific sampling plan required for monitoring these
parameters.
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