TYPE I – RENEWABLE ENERGY PROJECTS
Version 1.1
I.?. 
Switching non-renewable firewood or charcoal to renewable vegetable oil providing thermal energy for cooking purposes
Technology/Measure

1.
This methodology comprises a renewable energy technology based on combustion of vegetable oil supplying individual households or small enterprises with thermal energy for cooking and that displaces non-renewable firewood or charcoal. Project activities that displace energy supplied by external sources (i.e. firewood and charcoal) shall earn certified emission reductions (CERs) for the emission reductions associated with the reduced supply of energy by those external sources. Technical upgrading of existing oil cookers is not permitted. 
2.
Replacing of non-renewable biomass with vegetable oil may change efficiency as well, but this should not be the main focus and effect of the project. If fuel switching is part of a project activity focussed primarily on energy efficiency, the project activity falls in category II.D or II.E.

3.
For thermal systems to qualify under this category, the energy output shall not exceed 45 MWthermal
. E.g., for the vegetable oil based system the rating capacity for all the cookers affected by the project activity combined shall not exceed 45 MWthermal.
 
4.
This methodology is not applicable in all cases where the needed amounts of vegetable oil are received by increasing the oil crops fields on behalf of (i.e. displacing) natural forest areas. Validation procedures are prescribed below.
5.
This methodology is also not applicable in all cases where the vegetable oil used for the burners significantly reduce the availability of food oil in the project area. This problem does not arise in case of oil types not used for alimentary purposes, e.g. physic nut oil or castor nut oil, or if waste vegetable oils are used. Validation procedures are prescribed below.
Boundary

6.
The project boundary is the physical, geographical site where the fuel combustion of the fuel-switching project activity occurs, the area where the fuel is harvested, and the transportation ways between the harvesting and the combustion sites. The fuel production areas, i.e. the cropping areas and forests, are excluded of the project boundary.
7.
The fuel production area is excluded of the project boundary. This is a conservative approach because of the following reasons: 
a) The vegetable oil is locally produced in the agricultural landscapes around the villages and towns. Vegetable oil is derived in the tropics and subtropics from palms (coco nut, oil palm), physic nut, castor nut, peanut, etc. These plants can be associated with other agricultural crops in dispersed form (e.g. scattered palm trees) or hedges along paths, borderlines or enclosures (e.g. physic nut, castor nut). Through the plant growth, especially of perennial plants, substantial amounts of carbon are sequestered in the plant body, including the root system. Through plant growth dynamic, carbon is also incorporated into the soil. In contrast, much smaller amounts of emissions may arise from oil plant cultivation, e.g. if nitrogenous fertilizer or fossil fuel consuming vehicles or machines are used. Both the substantial CO2 sink effect, and the eventually associated much smaller GHG emissions are not accounted in this methodology.
b) The replaced firewood and charcoal originate from the non-renewable and hence destructive exploitation of forests, savannas, croplands or grasslands. In all exploitation practice much higher amounts of biomass are cut and often enough burnt as debris than the harvested amount of wood being the basis of the accountable firewood and charcoal replaced by the project induced vegetable oil. In practice a wood volume 1.5-2 times bigger than the harvested wood volume is destroyed (including roots, fine branches, leaves), which in the adopted conservative approach, is not included in the project emission reductions.
Project Activity Direct Emissions
8.
The project activity will involve the burning of renewable vegetable oil in special vegetable oil burners. The emissions consist of CO2 (and water gas), and being part of a closed renewable vegetable growth cycle, are not accountable.
9.
To start the cooker a very small amount of ethanol will be combusted to heat up the oil containing metal tube and nozzle for 2.5 minutes. If the ethanol is derived from fossil fuels, these emissions have to be accounted. Otherwise, if the ethanol is derived from renewable biomass they are not accountable.
10.
The annual total project emissions are composed by CO2 emissions from “fossil” ethanol, CO2 emissions from fossil fuel consumption by oil fruit transporting trucks, CO2 emissions from petrodiesel consumption in the vegetable oil producing process, CH4 emissions from wastewater in the vegetable oil producing process and CO2 emissions from transportation of the vegetable oil.
PEy = PEtethanol,y + PEtrFOF,y + PEpCVO-F,y + PEpww,y + PEtrVO,y
(1)
	Data
	Description
	Unit
	Value
	Reference

	PEy
	Project emission total per year
	tCO2e/yr
	
	Calculated on ex-post basis

	PEtethanol,y
	Project direct emissions from “fossil” ethanol combustion per year
	tCO2e/yr
	
	Equation No. 2

	PEtrFOF,y 
	CO2 emission from fossil fuel consumption by trucks to transport fresh oil fruits (FOF) per year
	tCO2/yr
	
	Equation No. 4

	PEpCVO-F,y
	CO2 emission from petrodiesel consumption in CVO production per year
	tCO2/yr
	
	Equation No. 6

	PEpww,y 
	CH4 emission from anaerobic treatment of wastewater in CVO production per year
	tCO2e/yr
	
	Equation No. 8

	PEtrVO,y 
	CO2 emission from fossil fuel consumption by trucks to transport vegetable oil (VO) per year
	tCO2/yr
	
	Equation No. 10


PEt,ethanol,y = PEethanol,y * Ncookers,fe
(2)
where:

	Data
	Description
	Unit
	Value
	Reference

	PEt,ethanol,y
	Project direct emissions from “fossil” ethanol combustion per year
	tCO2e/yr
	
	Calculated on ex-post basis

	PEethanol,y
	Emissions through combustion of “fossil” ethanol for one cooker per year
	tCO2e/yr
	
	Equation No. 3

	Ncookers, fe
	Number of cookers using “fossil” ethanol in the project activity
	none
	
	Value specified by the project activity


PEethanol,y = Nstartings,d * Ncooking days,y * QTethanol * ρstarting fuel * NCVethanol* EFethanol * 44/12*10-9
(3)
where:

	Data
	Description
	Unit
	Value
	Reference

	PEethanol,y
	Emissions through combustion of “fossil” ethanol for one cooker per year
	tCO2e/yr

	
	Calculated on ex-post basis

	Nstartings,d
	Number of times the cooker is started per day
	none
	
	Value specified by the project activity

	Ncooking days,y
	Number of days the cooker is used per year
	none
	
	Provided on ex-post survey basis

	QTethanol
	Quantity of fossil fuel derived ethanol used per start-up of the burner
	ml
	6
	Stumpf, E.H. (2005): Entwicklung und Optimierung eines Pflanzenölkochers. Dissertation. Institut für Verfahrenstechnik und Dampfkesselwesen der Universität Stuttgart, 224 pp.

	ρstarting fuel
	Density of starting fuel ethanol
	kg/l
	0.7894
	http://de.wikipedia.org/wiki/Alkohol

	NCVstarting fuel
	Net calorific value of starting fuel ethanol
	GJ/t
	26.8
	http://de.wikipedia.org/wiki/Alkohol

	EFstarting fuel
	Emission factor of starting fuel ethanol
	tC/TJ
	19.4
	Ethanol: C2H5OH. Carbon content 52%

	44/12
	Conversion factor CO2/C
	none
	3.6667
	Rev. IPCC Guidelines
, p. 1.30


11.
Project activity related emissions from the transportation of oil containing fruits from the fields to a procession unit are estimated by using a worst case scenario, involving the transport of oil fruits by heavy duty trucks.

PEtrFOF,y = DTtrFOF * QTBL,FOFt,y * LWhdt-1 * EFCO2,hdt * 10-6
(4)
QTBL,FOFt,y = FCVO,y * UOC-1
(4a)
	Data
	Description
	Unit
	Value
	Reference

	PEtrFOF,y 
	CO2 emission from fossil fuel consumption by trucks to transport fresh oil fruits (FOF) per year
	tCO2/yr
	
	Calculated on ex-post basis

	DTtrFOF 
	Total average distance (return trip) travelled by a truck to transport FOF
	km/yr
	
	Provided on ex-post survey basis

	QTBL,FOFt,y
	Total FOF quantity transported per year
	t/yr
	
	Equation 4a

	LWhdt
	Load weight average heavy duty truck
	t/truck
	
	Value to be derived from survey or studies

	EFCO2,hdt
	CO2 emission factor of heavy duty truck
	gCO2/km
	1,097
	BL Methodology referring to the Rev. IPCC Guidelines, p.1.75. If available national annually updated data shall be used

	FCVO,y
	Total fuel quantity used by oil cookers in the project per year
	t/yr
	
	Equation 22

	UOC
	Usable oil content of fresh oil fruits
	none
	
	Value to be derived from survey or studies


12.
The vegetable oil is extracted by cold pressing or boiling at the local level, or in smaller or bigger mils at the local or regional level. In the following equations the project activity related emissions are estimated with a worst case scenario, involving a commercial oil palm mill with thermal-pressure process:

PEpCVO-F,y = FCpCVO,y * NCVdiesel * 10-6 x EFC, diesel * OXIDdiesel * 44/12
(5)
FCpCVO,y = FCp1t-CVO * FCVO,y
(6)
NCVdiesel = NCV1diesel * ρdiesel
(7)

	Data
	Description
	Unit
	Value
	Reference

	PEpCVO-F,y
	CO2 emission from petrodiesel consumption in CVO production per year
	tCO2/yr
	
	Will be calculated on ex-post basis

	FCpCVO,y 
	Petrodiesel oil consumption in CVO production per year
	litre/yr
	
	Will be calculated on ex-post basis

	NCVdiesel 
	Net calorific value of petrodiesel
	MJ/litre
	35.441
	Calculated with parameters of equation 7

	EFC,diesel 
	Carbon emission factor of petrodiesel oil
	tC/TJ
	20.2
	BL methodology referring to Rev. IPCC Guidelines, p.1.13 (equal to 2006 IPCC Guidelines, p. 1.23)

	OXIDdiesel 
	Oxidization factor of petrodiesel
	none
	0.99
	BL methodology referring to Rev. IPCC Guidelines, p.1.29

	FCp1t-CVO
	Fossil fuel consumption in CVO production per ton of CVO
	litre/t
	
	Provided on ex-post survey basis

	FCVO,y
	Total fuel quantity used per year by oil cookers in the project
	t/yr
	
	Equation 22

	NCV1diesel
	Net calorific value of petrodiesel
	MJ/kg
	42.7
	Diesel DIN EN 590 Norm, cited in: Hartmann, H. (ed.) (2003): Handbuch Bioenergie-Kleinanlagen. Fachagentur Nachwachsende Rohstoffe e.V., p. 140, Gülzow, Germany

	ρdiesel
	Density of petrodiesel
	kg/litre
	0.830
	http://de.wikipedia.org/wiki/Dieselkraftstoff#Eigenschaften

	44/12
	Conversion factor CO2/C
	none
	3.6667
	Rev. IPCC Guidelines, p. 1.30


13.
Effluent wastewater from vegetable oil mills are usually emitting methane which is accounted according to the following equation:

PEpww,y = CODTotal * Bo * MCF * GWPCH4
(8)

CODTotal,y = COD1t-CPO * FCVO,y
(9)

	Data
	Description
	Unit
	Value
	Reference

	PEpww,y 
	CH4 emission from anaerobic treatment of wastewater in CVO production per year
	tCO2e/yr
	
	Calculated on ex-post basis

	CODTotal,y 
	Weighted sum of chemical oxygen demand (COD) per year of effluent of oil mills from which oil will be supplied to the project activity
	tCOD
	
	Provided on ex-post survey basis

	BO 
	Maximum methane producing capacity
	kgCH4/kgCOD
	0.21
	Approved methodology AM0013

	MCF
	Methane conversion factor
	none
	0.738
	Approved methodology AM0013

	GWPCH4 
	Global warming potential of CH4
	none
	21
	Default value. BL Methodology referring to IPCCC 1995 GWP with 100-year horizons

	COD1t-CPOi
	Chemical oxygen demand of effluent of oil mills per ton of CVO production
	tCOD/tCPO
	0.11
	Variable estimated but checked. If different COD values are found, the highest will be chosen

	FCVO,y
	Total fuel quantity used per year by oil cookers in the project
	t/yr
	
	Equation 22


14.
Project activity related emissions from the transportation of vegetable oil from the mill to the selling points are estimated by using a worst case scenario, with oil transport done by heavy duty trucks.

PEtrVO,y = DTtrVO * FCVO,y * LWhdt-1 * EFCO2,hdt * 10-6
(10)
	Data
	Description
	Unit
	Value
	Reference

	PEtrVO,y 
	CO2 emission from fossil fuel consumption by trucks to transport vegetable oil (VO) per year
	tCO2/yr
	
	Calculated on ex-post basis

	DTtrVO
	Total average distance (return trip) travelled by a truck to transport VO
	km
	
	Provided on ex-post survey basis

	FCVO,y
	Total fuel quantity used per year by oil cookers in the project
	t/yr
	
	Equation 22

	LWhdt
	Load weight average heavy duty truck
	t/truck
	
	Value to be derived from survey or studies

	EFCO2,hdt
	CO2 emission factor of heavy duty truck
	gCO2/km
	1,097
	BL Methodology referring to the Rev. IPCC Guidelines, p.1.75. If available national annually updated data shall be used


Baseline

15.
The emission baseline is composed by the total emissions of all cookers to be included in the project activity and which are currently fired with firewood or charcoal, expressed as emissions per unit of output (e.g., tCO2e/MWh). IPCC default values for emission coefficients can be used. It will be assumed that the same amount of energy (expressed in MJ/year) had been and would be used with firewood or charcoal as the project oil cookers use in the form of renewable vegetable oil.
16.
The emission baseline is further composed by the emissions of fossil fuels used in trucks to transport the firewood and charcoal from the relatively remote areas of wood harvesting. All substantial harvesting areas bigger than 10% of supply should be determined. 
17.
It is necessary to check if these areas do not produce renewable biomass (firewood and charcoal) according to the definition stipulated by the CDM EB decision. Basically biomass that is originated from forests, croplands or grasslands where no “sustainable management practices are undertaken to ensure, in particular, that the level of carbon stocks on these land areas does not systematically decrease over time” or where “any national or regional forestry, agriculture and nature conservation regulations” are not complied with, is considered to be non-renewable. This also includes the collection of deadwood, resulting in a decrease of carbon stocks
.
The project has to submit clear evidence that the baseline wood for firewood or charcoal production is derived under such conditions, i.e. in a non-renewable way, to be able to claim carbon credits from its displacement with vegetable oil for energetic purposes.
18.
If a fixed crediting period of 10 years is used, the baseline is presumed to be constantly the same without relevant changes. If a baseline of 7 years is chosen with an option to renew it once or twice, then the baseline has to be monitored to indicate any changes that might occur. E.g. firewood or charcoal from renewable sources may become available in the market, replacement of firewood or charcoal against other types of energy or introduction of energy efficiency measures (e.g. energy efficient wood stoves, or other more efficient types of energy). Total baseline emissions per year will be calculated as follows:
BEy = BEFW,y + BECC,y + BEtr,FW,y + BEtr,CC,y
(11)
where:

	Data
	Description
	Unit
	Value
	Reference

	BEy
	Total baseline emissions per year
	tCO2e/yr
	
	Calculated on ex-post basis

	BEFW,y
	Baseline emissions from non-renewable firewood per year
	CO2e/yr
	
	Equation 12

	BECC,y
	Baseline emissions from non-renewable charcoal per year
	CO2e/yr
	
	Equation 13

	BEtr,FW,y
	CO2 emission from fossil fuel consumption by trucks to transport firewood per year
	tCO2/yr
	
	Equation 20

	BEtr,CC,y
	CO2 emission from fossil fuel consumption by trucks to transport charcoal per year
	tCO2/yr
	
	Equation 21


BEBL,FW,y = Nstoves,FW * BECO2,FW,y 
(12)

where:

	Data
	Description
	Unit
	Value
	Reference

	BEFW,y
	Emissions from non-renewable firewood per year
	tCO2e
	
	Calculated on ex-post basis

	Nstoves,FW
	Number of firewood stoves to be replaced with vegetable oil cookers in the project
	none
	
	Information provided by the project activity

	BECO2,FW,y
	Average carbon dioxide emissions per firewood stove per year
	tCO2
	
	Equation 14


BECC,y = Nstoves,CC * BECO2,CC,y + BECH4,CCt,y
(13)

BECH4,CCt,y = FCBL,CCt,y * NCVBL,CC * EFCH4,CC * 10-6
(13a)

where:

	Data
	Description
	Unit
	Value
	Reference

	BECC,y
	Emissions from non-renewable charcoal per year
	tCO2e/yr
	
	Calculated on ex-post basis

	Nstoves,CC
	Number of charcoal stoves to be replaced with vegetable oil cookers in the project
	none
	
	From project activity

	BECO2,CC,y
	Average carbon dioxide emissions per charcoal stove per year
	tCO2/yr
	
	Equation 17

	BECH4,CCt,y
	Total baseline methane emissions per year from charcoal making process
	tCO2e/yr
	
	Calculated on ex-post basis

	FCBL,CCt,y
	Total fuel quantity of baseline charcoal combusted before the fuel switch per year
	t/yr
	
	Equation 24

	NCVBL,CC
	Net calorific value of charcoal
	TJ/Gg
	29.5
	2006 IPCC Guidelines, p. 1.19

	EFCH4,CC
	Default CH4 emission factor for charcoal production
	kg/TJ
	1,000
	Rev. IPCC Guidelines, p. 1.46


BECO2,FW,y = HGBL,FW,y * ηBL,FW-1 * EFC,FW * 44/12 * 10-6
(14)

where:

	Data
	Description
	Unit
	Value
	Reference

	BEBL,CO2,FW,y
	Average carbon dioxide emissions per firewood stove per year
	tCO2/yr
	
	Calculated on ex-post basis

	HGBL,FW,y
	Average baseline cooking heat output per firewood stove per year
	MJ/yr
	
	Equation 15

	ηBL,FW
	Average efficiency (useful energy output/total energy input) of energy use of firewood stoves
	none
	0.2
	Provisional estimation to be updated by information from surveys or technical publications

	EFC,FWtC/TJ
	Carbon dioxide equivalent emission factor of firewood
	tC/TJ
	30.5
	Default value for wood from 2006 IPCC Guidelines, p. 1.24

	44/12
	Conversion factor CO2/C
	none
	3.6667
	Rev. IPCC Guidelines, p. 1.30


19.
For the replacement of firewood cooking stoves, it is assumed that the same amount of net cooking energy output is needed before and after the project activity implementation:

HGBL,FW,y = HGcooker,y
(15)

where:

	Data
	Description
	Unit
	Value
	Reference

	HGBL,FW,y
	Average baseline cooking heat output per firewood stove per year
	MJ/yr
	
	Calculated on ex-post basis

	HGcooker,y
	Average project cooking heat output per vegetable oil cooker per year
	MJ/yr
	
	Equation 16


HGcooker,y = MCcooker * Ncooking days,y * Ncooking hours,d * 3.6
(16)

where:

	Data
	Description
	Unit
	Value
	Reference

	HGcooker,y
	Average project cooking heat output per vegetable oil cooker per year
	MJ/yr
	
	Calculated on ex-post basis

	MCcooker
	Mean heating capacity of oil cooker
	kW
	2.7
	Mean of power range: 1.6-3.8 kW. BSH (2006): The PROTOS plant oil cooker at a glance. 2 pp.

	Ncooking days,y
	Number of days the cooker is used per year
	none
	
	Equation 3

	Ncooking hours, d.
	Mean number of cooking hours per day. Value from project monitoring
	none
	
	Data generated by project activity


20.
It is assumed that for every kg of charcoal 6 kg of wood have been directly used
, without counting the even greater amount of biomass, e.g. roots, stock, fine branches, leaves, that were destroyed (conservative approach). Clearing & burning is common practice in tropical and subtropical developing countries.

BECO2,CC,y = FCBL,CC,y * WEcc* NCVBL,FW * EFC,FW * 44/12 * 10-3
(17)

where:

	Data
	Description
	Unit
	Value
	Reference

	BECO2,CC,y
	Average carbon dioxide emissions per charcoal stove per year
	tCO2/yr
	
	Calculated on ex-post basis

	FCBL,CC,y
	Fuel quantity of baseline charcoal combusted per charcoal stove per year
	t/yr
	
	Equation 18

	WEcc
	Wood equivalent factor of charcoal
	none
	6
	Default value: (1 kg of charcoal is produced from 6 kg of wood). Rev. IPCC Guidelines, p. 1.45-1.46

	NCVBL,FW
	Net calorific value of baseline firewood
	MJ/kg
	15,6
	2006 IPCC Guidelines, p. 1.19

	EFC,FW
	Carbon emission factor of firewood
	tC/TJ
	30.5
	Default value for wood. 2006 IPCC Guidelines, p. 1.24

	44/12
	Conversion factor of CO2/C
	none
	3.6667
	Rev. IPCC Guidelines, p. 1.30


FCBL,CC,y = HGBL,CC,y * ηBL,CC-1 * NCVBL,FW-1 * 10-3
(18)

where:

	Data
	Description
	Unit
	Value
	Reference

	FCBL,CC,y
	Fuel quantity of baseline charcoal combusted per charcoal stove per year
	t/yr
	
	Calculated on ex-post basis

	HGBL,CC,y
	Average cooking heat produced per charcoal stove per year
	MJ/yr
	
	Equation 19

	ηBL,CC
	Average efficiency (useful energy output/total energy input) of energy use of charcoal stoves
	none
	0.3
	Provisional estimation to be updated by information from surveys or technical publications

	NCVBL,FW
	Net calorific value of baseline firewood
	MJ/kg
	15,6
	2006 IPCC Guidelines, p. 1.19


21.
For the replacement of charcoal cooking stoves, it is assumed that the same amount of net cooking energy output is needed before and after the project activity implementation (Equation 19). This means that the families are not changing their meal preparing habits when getting a new cooker which seems reasonable.

HGBL,CC,y = HGcooker,y
(19)

where:

	Data
	Description
	Unit
	Value
	Reference

	HGBL,CC,y
	Average baseline cooking heat output per charcoal stove per year
	MJ/yr
	
	Calculated on ex-post basis

	HGcooker,y
	Average project cooking heat output per vegetable oil cooker per year
	MJ/yr
	
	Equation 16


BEtrFW,y = DTtFW * FCBL,FWt,y * LWhdt -1* EFCO2,hdt * 10-6
(20)
BEtrCC,y = DTtCC * FCBL,CCt,y * LWhdt -1* EFCO2,hdt * 10-6
(21)
	Data
	Description
	Unit
	Value
	Reference

	BEtrFW,y 
	CO2 emission from fossil fuel consumption per year by trucks to transport firewood
	tCO2/yr
	
	Calculated on ex-post basis

	BEtrCC,y 
	CO2 emission from fossil fuel consumption per year by trucks to transport charcoal
	tCO2/yr
	
	Calculated on ex-post basis

	DTtrFW 
	Total average distance (return trip) travelled by a truck to transport firewood
	km
	
	Provided on ex-post survey basis

	DTtrCC 
	Total average distance (return trip) travelled by a truck to transport charcoal
	km/yr
	
	Provided on ex-post survey basis

	FCBL,FWt,y
	Total fuel quantity of baseline firewood combusted per year
	t/yr
	
	Equation 22

	FCBL,CCt,y
	Total fuel quantity of baseline charcoal combusted per year
	t/yr
	
	Equation 24

	LWhdt
	Load weight average heavy duty truck
	t/truck
	
	Provided on ex-post survey basis

	EFCO2,hdt 
	CO2 emission factor of heavy duty truck
	gCO2/km
	1,097
	BL Methodology referring to the Rev. IPCC Guidelines, p.1.75. If available national annually updated data shall be used


FCBL,FWt,y = FCBL,FW,y * Nstoves,FW
(22)

where:

	Data
	Description
	Unit
	Value
	Reference

	FCBL,FWt,y
	Total fuel quantity of baseline firewood combusted before the fuel switch per year
	t/yr
	
	Calculated on ex-post basis

	FCBL,FW,y
	Fuel quantity of baseline firewood combusted per firewood stove per year
	t/yr
	
	Equation 23

	Nstoves,FW
	Number of firewood stoves to be replaced with vegetable oil cookers in the project
	none
	
	Defined by project activity


FCBL,FW,y = HGBL,FW,y * ηBL,FW-1 * NCVBL,FW-1 * 10-3
(23)
where:

	Data
	Description
	Unit
	Value
	Reference

	FCBL,FW,y
	Fuel quantity of baseline firewood combusted per firewood stove per year
	t/yr
	
	Calculated on ex-post basis

	HGBL,FW,y
	Average baseline cooking heat produced per firewood stove per year
	MJ/yr
	
	Equation 15

	ηBL,FW
	Average efficiency (useful energy output/total energy input) of energy use of firewood stoves
	none
	0.2
	Value to be derived from survey or studies

	NCVBL,FW
	Net calorific value of baseline firewood
	MJ/kg
	15,6
	2006 IPCC Guidelines, p. 1.19


FCBL,CCt,y = FCBL,CC,y * Nstoves,CC
(24)

where:

	Data
	Description
	Unit
	Value
	Reference

	FCBL,CCt,y
	Total fuel quantity of baseline charcoal combusted before the fuel switch per year
	t/yr
	
	Calculated on ex-post basis

	FCBL,CC,y
	Fuel quantity of baseline charcoal combusted per charcoal stove per year
	t/yr
	
	Equation 18

	Nstoves,CC
	Number of charcoal stoves to be replaced with vegetable oil cookers in the project
	none
	
	Defined by project activity


Additionality

22.
According to the stipulations regarding barrier analysis
 the additionality of this CDM small-scale projects using this methodology have to show that the project activity would not have occurred anyway due to the existence of a barrier (investment, technological, prevailing practice or other). Most commonly the innovative vegetable oil cookers could not be sold at a market price competitive to the cheap traditional firewood or charcoal stoves. This would constitute principally an investment barrier. However, a technological barrier (higher risks of a newly introduced technology, low market share) and a barrier due to prevailing practice of firewood and charcoal stoves do also exist to a lesser degree.
Leakage
23.
Leakage could possibly arise from displacing forest areas with non-forest oil crop areas, induced by the project demand for vegetable fuel oil. However, such cases are excluded from this small-scale project type and will be monitored to make sure, that at no moment such displacements will occur.
Validation and Monitoring
24.
Project variables and parameters should be determined before the start of the project. Monitoring should then comprise annual checks if a) the general project conditions have changes, or b) if the variables and parameters have significantly changed, e.g. differ by 10% or more from the original values. If such changes should be registered, the updated information, variables and parameters should be used for calculating the annual emission reductions of the project activity.
25.
Before the start of the project, and if a renewable baseline is chosen after 7 years it has to be shown that the project induced demand for vegetable oil has no displacing effects of natural forest areas nor for vegetable oil used for human consumption. Any possible displacing effect should be carefully considered before establishing the project PDD and checked in the validation process and when renewing the baseline. Otherwise, as stated earlier, this methodology is not applicable. For this purpose the total amount of vegetable oil needed in the project activity should be compared with the potentially available amount of vegetable oil in the project area. If this amount is readily available by mobilizing unused or under-exploited markets or existing oil plants, or by increasing the density or area of such oil plants on existing agricultural fields or pastures, than it can be assumed that no displacing effects will happen.
In detail it should be shown that 
a) the vegetable oil used in the project activity is not bigger than 5% of the total vegetable oil market volume, or that
b) a presently not used oil plant stock exist which could yield a volume of oil that is equal or bigger than 125% of the volume of oil used in the project activity, or that 
c) the project activity has immediately started to grow oil plants on non-forested lands without displacing farmers to forest areas. The grown oil plants should have the potential to yield a volume of oil that is equal or bigger than 125% of the volume of oil used in the project activity.
Various oil plant species like coco nut palm, oil palm, physic nut, or castor nut are in fact also sequestering substantial amounts of CO2 in their phytomass, which would then be an additional environmental benefit of the project.
26.
The total amount of vegetable oil used in the project activity is calculated as follows:

FCVO,y =NVO cookers * FCVO cooker,w * ρVO * Weeksy * 10-3
(25)

where:

	Data
	Description
	Unit
	Value
	Reference

	FCVO,y
	Total fuel quantity used per year by oil cookers in the project
	t/yr
	
	Calculated on ex-post basis

	NVO cookers
	Number of vegetable oil cookers in the project
	none
	
	Data to be provided by the project

	FCVOcooker,w
	Fuel quantity (vegetable oil) used per cooker per week
	Litres (l)
	2
	BSH (2006): The PROTOS plant oil cooker at a glance. 2 pp.

	ρVO
	Density of vegetable oil used in the project activity
	kg/l
	
	Data to be provided by the project

	Weeksy
	Weeks of vegetable cooker used per year
	none
	
	Provided on ex-post survey basis


27.
The following project emission related data (variables and parameters) should be included in the annual checks:
	Data
	Description
	Unit
	Initial Value
	Monitoring procedure

	Nstartings,d
	Number of times the cooker is started per day
	none
	
	Questionnaire and site visits

	Ncooking days,y
	Number of days the cooker is used per year
	none
	
	Questionnaire and site visits

	QTethanol
	Quantity of fossil fuel derived ethanol used per start-up of the burner
	ml
	6
	Questionnaire and site visits

	DTtrFOF
	Total average distance (return trip) travelled by a truck to transport FOF
	km/yr
	
	Survey

	LWhdt
	Load weight average heavy duty truck
	t/truck
	
	Survey

	EFCO2,hdt
	CO2 emission factor of heavy duty truck
	gCO2/km
	1,097
	Check if national updated data are available

	FCp1t-CVO
	Fossil fuel consumption in CVO production per ton of CVO
	t/t
	
	Survey or published information

	CODTotal 
	Weighted sum of chemical oxygen demand (COD) of effluent of oil mills from which oil will be supplied to the project activity
	tCOD
	
	Survey

	COD1t-CPOi
	Chemical oxygen demand of effluent of oil mills per ton of CVO production
	tCOD/tCPO
	0.11
	Survey. If different COD values are found, the highest will be chosen

	DTtrVO 
	Total average distance (return trip) travelled by a truck to transport VO
	km/yr
	
	Survey

	EFCO2,hdt
	CO2 emission factor of heavy duty truck
	gCO2/km
	1,097
	Check if national annually updated data are available


28.
The following baseline emission related variables and parameters should be included in the annual checks:

	Data
	Description
	Unit
	Initial Value
	Monitoring procedure

	MCcooker
	Mean heating capacity of oil cooker
	kW
	2.7
	Sample survey of participating cookers

	Ncooking hours, d.
	Mean number of cooking hours per day. Value from project monitoring
	none
	
	Sample survey of participating cookers

	DTtrFW
	Total average distance (return trip) travelled by a truck to transport firewood
	km/yr
	
	Provided on ex-post survey basis

	DTtrCC
	Total average distance (return trip) travelled by a truck to transport charcoal
	km/yr
	
	Provided on ex-post survey basis


29.
In case of a renewable baseline it should be monitored if renewable wood for firewood or charcoal making becomes available. If necessary, the amount of renewable firewood shall be compared with the overall demand of wood for firewood and charcoal making of the project, calculated according to the following equation:

FCBLt,y = FCBL,FWt,y + FCBLCCt,y * WEcc
(26)

where:

	Data
	Description
	Unit
	Value
	Reference

	FCBLt,y
	Total fuel quantity of baseline firewood equivalents combusted before the fuel switch per year
	t/yr
	
	Calculated on ex-post basis

	FCBL,FWt,y
	Total fuel quantity of baseline firewood combusted before the fuel switch per year
	t/yr
	
	Equation 22

	FCBLCCt,y
	Total fuel quantity of baseline charcoal combusted before the fuel switch per year
	t/yr
	
	Equation 24

	WEcc
	Wood equivalent factor of charcoal(1 kg of charcoal is produced from x kg of wood)
	none
	6
	Rev. IPCC Guidelines, p. 1.45-1.46


Project Emission Reductions
30.
Total annual project activity emission reductions expressed in tonnes of CO2 equivalents are the difference between the total baseline emissions per year and the total project emissions per year.
ERtotal,y = BEy – PEy
(27)
where:
	Data
	Description
	Unit
	Value
	Reference

	ERtotal,y
	Total project emission reductions per year
	tCO2e/yr
	
	Calculated on ex-post basis

	BEy
	Total baseline emissions per year
	tCO2e/yr
	
	Equation 11

	PEy
	Project emissions total per year
	tCO2e/yr
	
	Equation 1


� Revised General Guidance on output capacity of renewable energy equipment. EB 26, Annex 27, 26-29 Sept. 2006. “Definition of “appropriate equivalent” of 15 megawatts: Whereas decision 17/CP.7, paragraph


6 (c) (i), refers to megawatts (MW), project proposals may refer to MW(p)1, MW(e) or MW(th).


As MW(e) is the most common denomination, the Executive Board has agreed to define MW as


MW(e) and otherwise to apply an appropriate conversion factor. For biomass, biofuel and biogas project activities, the maximal limit of 15MW(e) is equivalent to 45 MW thermal output of the equipment or the plant (e.g. boilers). For thermal applications of biomass, biofuels or biogas (e.g. the cookstoves), the limit of 45 MWth is the installed/rated capacity of the thermal application equipment or device/s (e.g. biogas stoves).”


� If, e.g. the cooker type used in the project activity has a capacity of 3.8 kW each unit then the small-scale project activity shall not exceed a maximum number of 11,842 cookers.


� Throughout this document Rev. IPCC Guidelines means “Revised 1996 IPCC Guidelines for GHG Inventories: Reference Manual” (2006)


� EB 23, Annex 18, p. 1-2 of 22.-24-02.2006. Biomass from the non-fossil fraction of industrial or municipal waste is considered to be renewable.


� As stated in: Revised 1996 IPCC Guidelines for GHG Inventories: Reference Manual, p. 1.46


�As stated in Attachment A to Appendix B of the simplified modalities and procedures for small-scale CDM project activities (Version 07, 28.11.205).
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