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Prepared for Entrepreneurs du Monde by Olivier Lefebvre
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[bookmark: _Toc499792999]Introduction
The monitoring effort was comprised of three different surveys looking with increased precision at the energy usage of the LPG stove users:
· The usage survey was addressed to the largest sample and aimed at establishing the usage rate and the overall satisfaction of the Palmis Eneji customers. This survey included people who stopped using their stove.
· The monitoring survey focused on people who were still using their stove and investigated their energy use patterns and the other benefits arising from the usage of the LPG stove.
· The Project Field Performance Test is a multiday survey performed on a sub sample of the previous survey during which fuel consumption is actually measured so that emissions may be quantified.
The present report synthesizes the results from those three surveys (done in 2017) and from the baseline surveys (done before the project implementation in 2014) to give the reader an understanding of the actual climate and socio-economic impact of the project.
Since the last monitoring report, the project has undergone a design change to allow the inclusion of stoves geared toward domestic use. The present report present result of the monitoring effort done to evaluate the impact of stove geared toward each type of usage (domestic and commercial).


Version History
v1 submitted to GS for review on 14 August 2017
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v3 submitted to GS for review on January 3rd 2018
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[bookmark: _Toc499793000]Number of stoves included in the project for the first monitoring year

In accordance with the monitoring methodology requirements, a project database was maintained with the relevant information for each stove: sale date, place, name of customer, stove serial number, receipt number, size of the stove sold, intended usage (domestic/commercial).
The project database is available in the project supporting documentation. A total of 115 heavy duty LPG stoves (geared toward commercial use) and 1,971 light duty LPG stove (geared toward domestic use) are included into the project.
However, they were not all sold before the start of the monitoring year. For each stove, we calculated the number of days they have been used and aggregated that in a number of stove-days. 
· 35,764 stove-days for heavy duty stoves.
· 323,828 stove days for light duty stoves.
N.B: Unique Identification of the stove included into the project and carbon right waiver
The complete scan of all the sale receipt of the stove added to the project database since last monitoring report has been uploaded to the registry and is available for review. Each sale receipt mentions the sales date, stove type and quantity and his signed by the buyer. 
The sale receipt to end users mention that “by buying the item, the client waives its carbon credit rights to Entrepreneurs du Monde”. When the sale went through a reseller, individual contract between the reseller and the wholesaler waive the carbon right of the reseller (see scan of one of those contracts on the registry).


[bookmark: _Toc499793001]Summary of the data source used for this report

[bookmark: _Toc499793002]History of the survey carried out up to date
The baseline survey and Baseline KPT were carry out before the start of implementation and the data from these survey were included into the registered PDD.
The project KPT are needed every other year, the KPT for commercial stove was done last year as part of the first monitoring report, but at the time Domestic LPG stove were out of the scope of the project and no project KPT were done for those stoves.  Since then, a design change of the PDD has been approved to included LPG stove used for domestic purposes, so in this second monitoring report we present the result of the project KPT done for those stoves.
	SOURCE OF DATA
	Commercial Stove
	Domestic Stove

	Baseline Survey
	registered PDD
	registered PDD

	Baseline KPT
	registered PDD
	registered PDD

	Monitoring Survey
	2nd Monitoring Report
	2nd Monitoring Report

	Usage Survey
	2nd Monitoring Report
	2nd Monitoring Report

	Project KPT
	1st Monitoring Report
	2nd Monitoring Report

	Project Database
	2nd Monitoring Report
	2nd Monitoring Report



[bookmark: _Toc499793003]Sample size of the survey carried out for the second monitoring period

The table here under summarize the number of household surveyed as part of the second monitoring report.
	 
	Commercial Stove
	Domestic Stove
	Date

	Monitoring Survey
	40
	103
	February 2017

	Usage Survey
	44
	123
	February 2017

	Project KPT
	N/A
	83
	February 2017



Sampling methodology
We surveyed every end users that could be found. Finding end users is difficult in the project context for the following reasons:	
· A lot of stove are sold through resellers who do not have a contact details of each of their client
· When we have the phone number of the end users, they sometimes have changed their number which make finding them impossible
Verification that the samples sizes meet the GS guideline
· Usage Survey:
· Commercial users, the usage survey was done on 44 street food vendors which is below the GS required number of usage survey. In addition to the reasons above, this is due to the fact that only 115 heavy duty stoves were sold since 2014 making it impossible to reach 30 stoves per year even if all the stove were surveyed.
· Domestic users, the number of users is a lot larger and we were able to do123 usage survey for the stoves sold in 2016
· Monitoring Survey:
· Commercial users: the database include 177 stove used for commercial purpose, as per the TPDDTEC sample size guideline, the minimum number of monitoring survey in this case is 30 household. We met this requirement by carrying out 40 Monitoring Survey for this scenario.
· Domestic users: the database include 1903 stove used for domestic purpose. In the case the TPDDTEC methodology require that at least 100 monitoring survey are carried out. We met this requirement by carrying out 103 Monitoring Survey for this scenario.
· Kitchen Performance Test:
· Commercial Users: Not Applicable since a KPT was carried out in year one
· Domestic Users: the minimum sample size for the KPT is 30 households. We performed 83 KPT which meet the TPDDTEC requirement.

All the surveys were performed by a team of surveyors hire and managed by Palmis Eneji staff in Port-au-Prince, the study was designed and the data analyzed by Olivier Lefebvre from Climate Solutions Consulting.

[bookmark: _Toc499793004]Calculation of Emission Reductions

[bookmark: _Toc499793005]Overall methodology used

We followed guidance from the TPDDTEC methodology to calculate emission reductions:
· Compute baseline fuel consumption in kg/day 
· Compute project fuel consumption in kg/day
· Calculate emission savings per day 
· Calculate emission savings at the project scale by accounting for the number of stove-day and the usage rate.
· Calculate emissions mean and standard deviation so that we can check whether the one sided 90% confidence interval fits within +- 30% of the mean.


[bookmark: _Toc499793006]Equation used and value applied
[bookmark: _Toc499793007]Equation used
We used the following equation for the VER calculation:
ERy = ∑b,p (Np,y* Up,y* Pp,b,y* NCVb, fuel * (f NRB,b, y * EFfuel, CO2  + EFfuel, nonCO2))– ∑ LEp,y        (1) 
 
Where: 
 
	∑b,p 
 
	Sum over all relevant (baseline b/project p) couples 

	Np,y 
 
	Cumulative number of project technology-days included in the project database for project scenario p against baseline scenario b in year y 

	Up,y 
 
	Cumulative usage rate for technologies in project scenario p in year y, based on cumulative adoption rate and drop off rate revealed by usage surveys (fraction) 

	Pp,b,y  
 
	Specific fuel savings for an individual technology of project p against an individual technology of baseline b in year y, in tons/day, as derived from the statistical analysis of the data collected from the field tests 

	f NRB,b, y 
 
	Fraction of biomass used in year y for baseline scenario b that can be established as non-renewable biomass (drop this term from the equation when using a fossil fuel baseline scenario) 

	NCVb,fuel 
 
	Net calorific value of the fuel that is substituted or reduced (IPCC default for wood fuel, 0.015 TJ/ton) 

	EFb,fuel,CO2 
 
	CO2 emission factor of the fuel that is substituted or reduced. 112 tCO2/TJ for Wood/Wood Waste, or the IPCC default value of other relevant fuel 

	EFb,fuel,nonCO2 Non-CO2 emission factor of the fuel that is reduced 
 
LEp,y 	Leakage for project scenario p in year y (tCO2e/yr) 



[bookmark: _Toc499793008]Value available at PDD validation
	Data / Parameter:
	EFb,CO2

	Data unit:
	tCO2/TJ

	Description:
	CO2emission factor arising from use of fuels in baseline scenario

	Source of data used:
	IPCC 2006 Vol2 Chap1 Table 1.4

	Value applied:
	EFb,firewood,CO2= 112 tCO2/TJ ; 
EFb,LPG,CO2=63.1 tCO2/TJ ; 
EFb,charcoal = 747.04 tCO2/TJ
EFb,kerosene,CO2= 19.6 tCO2/TJ ;

	Justification of the choice of data or description of measurement methods and procedures actually applied:
	For Firewood, LPG and Kerosene, the IPCC 2006 (Vol 2, Chap 1, Table 1.4) data have been applied.
For charcoal, in accordance with the methodology, the value has been estimated by multiplying the firewood Emission Factor by a charcoal to firewood ratio of 6.67 kg of firewood/kg of charcoal. This ratio is provided on page 21 of the ESMAP report “Haiti: Strategy to Alleviate the Pressure of Fuel Demand on National Woodfuel Resources” published in 2007.

	Any comment:
	If EF is in units of tCO2/t_fuel, remove NCV term from emission calculations.
Term can include a combination of emission factors from fuel production, transport, and use.



	Data / Parameter:
	EFb, nonCO2

	Data unit:
	tCO2/TJ or tCO2/t_fuel

	Description:
	Non-CO2 emission factor arising from use of fuels in baseline scenario

	Source of data used:
	IPCC 2006 Vol2 Chap 2 Table 2.9 and latest GWP of CH4 and N2O 

	Value applied:
	EFfw,nonCO2= 34.0 tCO2/TJ ; 
EFLPG,nonCO2= 0.03 tCO2/TJ 
EFb,charcoal,nonCO2 = 226.8 tCO2/TJ
EFb,kerosene,nonCO2= 0.78 tCO2/TJ ;

	Justification of the choice of data or description of measurement methods and procedures actually applied:
	For Firewood and LPG and Kerosene, the IPCC 2006 (Vol 2, Chap 2, Table 2.9) data have been applied and multiplied by latest GWP data (GWPCH4= 25 and GWP N2O= 298)

For charcoal, in accordance with the methodology, the value was estimated by multiplying the firewood Emission Factor by a charcoal to firewood ratio of 6.67 kg of firewood/kg of charcoal. This ratio is provided on page 21 of the ESMAP report “Haiti: Strategy to Alleviate the Pressure of Fuel Demand on National Woodfuel Resources” published in 2007.


	Any comment:
	Term includes a combination of emission factors from fuel production, and use.



	Data / Parameter:
	EFp,CO2

	Data unit:
	tCO2/TJ or tCO2/t_fuel

	Description:
	CO2 emission factor arising from use of fuels in project scenario

	Source of data used:
	IPCC 2006 Vol2 Chap1 Table 1.4

	Value applied:
	EFp,firewood,CO2= 112 tCO2/TJ ; 
EFp,LPG,CO2= 747.04 tCO2/TJ ; 
EFp,charcoal = 747.04 tCO2/TJ
EFp,kerosene,CO2= 19.6 tCO2/TJ ;

	Justification of the choice of data or description of measurement methods and procedures actually applied:
	For Firewood and Kerosene, the IPCC 2006 (Vol 2, Chap 1, Table 1.4) data have been applied.
For charcoal, to account for the production process in accordance with the methodology, the value has been estimated by multiplying the firewood Emission Factor by a charcoal to firewood ratio of 6.67 kg of firewood/kg of charcoal. This ratio is provided on page 21 of the ESMAP report “Haiti: Strategy to Alleviate the Pressure of Fuel Demand on National Woodfuel Resources” published in 2007.

Because of the Gold Standard Foundation overall applicability criteria[footnoteRef:1] limiting the scope of fossil fuel switching projects to their energy efficiency component, the LPG Emission Factor value used here is equaled to the emission factor of charcoal, the fuel that is going to be displaced by the introduction of the stove. This will lead to a very conservative estimate of the actual emission reduction. [1:  See Toolkit Annex C for more details] 


	Any comment:
	If EF is in units of tCO2/t_fuel, remove NCV term from emission calculations.
Term can include a combination of emission factors from fuel production, and use.



	Data / Parameter:
	EFp, nonCO2

	Data unit:
	tCO2/TJ or tCO2/t_fuel

	Description:
	Non-CO2 emission factor arising from use of fuels in project scenario

	Source of data used:
	IPCC 2006 Vol2 Chap 2 Table 2.9 and latest GWP of CH4 and N2O (WGI AR5 2013 Table 8A.1 p.8-88)

	Value applied:
	EFfw,nonCO2= 34.0 tCO2/TJ ; 
EFLPG,nonCO2= 226.8 tCO2/TJ 
EFb,charcoal,nonCO2 = 226.8 tCO2/TJ
EFb,kerosene,nonCO2= 0.78 tCO2/TJ ;

	Justification of the choice of data or description of measurement methods and procedures actually applied:
	For firewood and coal, the IPCC 2006 (Vol 2, Chap 2, Table 2.9) data have been applied and multiplied by latest GWP data (GWPCH4= 28 and GWP N2O= 265)

For charcoal, in accordance with the methodology, the value has been estimated by multiplying the firewood Emission Factor by a charcoal to firewood ratio of 6.67 kg of firewood/kg of charcoal. This ratio is provided on page 21 of the ESMAP report “Haiti: Strategy to Alleviate the Pressure of Fuel Demand on National Woodfuel Resources” published in 2007.

Because of the Gold Standard Foundation overall applicability criteria9 limiting the scope of fossil fuel switching projects to their energy efficiency component, the LPG Emission Factor value used here is equaled to the emission factor of charcoal, the fuel that is going to be displaced by the introduction of the stove. This will lead to a very conservative estimate of the actual emission reduction.

	Any comment:
	Terms can include a combination of emission factors from fuel production and use.



	Data / Parameter:
	NCVb

	Data unit:
	TJ/ton

	Description:
	Net calorific value of the fuels used in the baseline

	Source of data used:
	IPCC 2006 Vol 2, Chap 1, Table 1.2

	Value applied:
	NCVb,fw = 0.0156 TJ/ton 
NCVb,LPG = 0.0473 TJ/ton 
NCVb,charcoal = 0.0296 TJ/ton
NCVb,kerosene = 0.0438 TJ/ton

	Justification of the choice of data or description of measurement methods and procedures actually applied:
	These values are taken from IPCC Guidelines 2006 Vol 2, Chap 1, Table 1.2

	Any comment:
	If EF is in units of tCO2/t_fuel, remove NCV term from emission calculations.



	Data / Parameter:
	NCVp

	Data unit:
	TJ/ton

	Description:
	Net calorific value of the fuels used in the project

	Source of data used:
	IPCC 2006 Vol 2, Chap 1, Table 1.2

	Value applied:
	NCVb,fw = 0.0156 TJ/ton 
NCVb,LPG = 0.0473 TJ/ton 
NCVb,charcoal = 0.0296 TJ/ton
NCVb,kerosene = 0.0438 TJ/ton

	Justification of the choice of data or description of measurement methods and procedures actually applied:
	These values are taken from IPCC Guidelines 2006 Vol 2, Chap 1, Table 1.2

	Any comment:
	If EF is in units of tCO2/t_fuel, remove NCV term from emission calculations.



	Data / Parameter:
	fNRB,i,y

	Data unit:
	Fractional non-renewability

	Description:
	Non-renewability status of woody biomass fuel in scenario i during year y

	Source of data used:
	registered PoADD GS2096.

	Value applied: 
	96%

	Justification of the choice of data or description of measurement methods and procedures actually applied:
	The biomass collection area of the project is the whole Haitian national territory. This value is derived from an assessment made at the national level. 

	Any comment:
	As applicable, NRB assessment may be used for multiple scenarios



	Data / Parameter:
	Pb,y

	Data unit:
	kg/household-day

	Description:
	Quantity of fuel that is consumed in baseline scenario p during year y.
 LPG, Kerosene, Firewood and Charcoal fuel consumption will be monitored.

	Source of data to be used:
	Baseline FT

	Value of data applied for the purpose of calculating expected emission reductions 
	Pcom,firewood= 0 kg/day/restaurant 
Pcom,charcoal= 6.46 kg/day/restaurant
Pcom,LPG= 0 kg/day/restaurant
Pcom,kerosene= 0.013 kg/day/restaurant
Pdom,firewood= 0 kg/day/household
Pdom,charcoal= 2.32 kg/day/household
Pdom,LPG= 0.05 kg/day/household
Pdom,kerosene= 0.08 kg/day/household


	Justification of the choice of data or description of measurement methods and procedures actually applied:
	Scales with a 100g accuracy has be used to weight the fuel. 
The BFT have been done before Palmis Eneji started promoting the stove included in the present project activity.

	Any comment:
	




[bookmark: _Toc499793009]Value of parameter that were monitored

	Data / Parameter:
	Pp,y

	Data unit:
	kg/household-day, kg/person-meal, etc.

	Description:
	Quantity of fuel that is consumed in project scenario p during year y. LPG, Kerosene, Firewood and Charcoal fuel consumption will be monitored.

	Source of data to be used:
	Total sales record, Project FT, project FT updates, and any applicable adjustment factors

	Value of data applied for the purpose of calculating emission reductions 
	See table X here under


	Monitoring frequency:
	Updated at least every two years

	Description of measurement methods and procedures to be applied:
	Scales with a 100g accuracy will be used to weight the fuel. The PFT will be done in the second half of the crediting year among a sample selected to insure proper representation of stove age (implicit stratification basic on sale date).

	QA/QC procedures to be applied:
	Transparent data analysis and reporting

	Any comment:
	A single project fuel consumption parameter is weighted to be representative of the quantity of project technologies of each age being credited in a given project scenario



	Data / Parameter:
	Up,y

	Data unit:
	Percentage

	Description:
	Usage rate in project scenario p during year y

	Source of data to be used:
	Annual usage survey

	Value of data applied for the purpose of calculating emission reductions 
	Udom,2016=83.7%
Ucom,2016=90.9%


	Monitoring frequency:
	Annually or more frequently, in all cases on time for any request for issuance

	Description of measurement methods and procedures to be applied:
	In this section the project participants shall provide a description of equipment used for measurement, if applicable, and its accuracy class.

	QA/QC procedures to be applied:
	Transparent data analysis and reporting

	Any comment:
	A single usage parameter is weighted to be representative of the quantity of project technologies of each age being credited in a given project scenario.



	Data / Parameter:
	Np,y

	Data unit:
	Project technologies credited (stove.day)

	Description:
	Technologies in the project database for project scenario p through year y

	Source of data to be used:
	Total sales record

	Value of data applied for the purpose of calculating emission reductions 
	Ndom,2016=293,270
Ncom,2016=41,902


	Monitoring frequency:
	Continuous

	Description of measurement methods and procedures to be applied:
	In this section the project participants shall provide a description of equipment used for measurement, if applicable, and its accuracy class.

	QA/QC procedures to be applied:
	Transparent data analysis and reporting

	Any comment:
	The total sales record is divided based on the project scenario to create the project database




Details of fuel consumption monitored

	FUEL CONSUMPTION SUMMARY
	Value
	Unit
	Source

	Average Charcoal baseline consumption of street food vendors
	6.46
	kg/day
	Baseline KPT

	Average firewood baseline consumption of street food vendors
	-
	kg/day
	Baseline KPT

	Average kerosene baseline consumption of street food vendors
	0.01
	kg/day
	Baseline KPT

	Average LPG baseline consumption of street food vendors
	-
	kg/day
	Baseline KPT

	Average Charcoal project consumption of street food vendors
	0.66
	kg/day
	Project KPT

	Average firewood project consumption of street food vendors
	-
	kg/day
	Project KPT

	Average kerosene project consumption of street food vendors
	-
	kg/day
	Project KPT

	Average LPG project consumption of street food vendors
	2.17
	kg/day
	Project KPT

	Average charcoal baseline consumption of domestic users
	2.32
	kg/day
	Baseline KPT

	Average firewood baseline consumption of domestic users
	-
	kg/day
	Baseline KPT

	Average kerosene baseline consumption of domestic users
	0.08
	kg/day
	Baseline KPT

	Average LPG baseline consumption of domestic users
	0.05
	kg/day
	Baseline KPT

	Average charcoal project consumption of domestic users
	0.52
	kg/day
	Project KPT

	Average firewood project consumption of domestic users
	-
	kg/day
	Project KPT

	Average kerosene project consumption of domestic users
	-
	kg/day
	Project KPT

	Average LPG project consumption of domestic users
	0.64
	kg/day
	Project KPT

	Number of working days for street food vendors
	297.00
	day/year
	Baseline Survey

	Number of day in year for domestic users
	365.00
	Day/year
	definition

	Mean Number of person meal/day/household in the domestic use project scenario
	9.10
	person meal/day/household
	Monitoring Survey






[bookmark: _Toc499793010]Main findings
[bookmark: _Toc499793011]Usage rate and Usage purpose
The project distributedistributes different types of LPG stove, the stove has different number of burners and can be either heavy duty (design primarlyprimarily for commercial cooking) or light duty (designed primarily for domestic cooking).
All those stovethose stoves rely on the same established and standardized combustion technology and on mass produced and standardized LPG fuel. 
Like explained in the registered PDD, project scenarios are based on the type of usage rather than the type of stove itself. Most heavy dutyheavy-duty stove are used for commercial purpose while most light duty stove are used for domestic purpose, but in some case light duty stove are used for commercial cooking and heavy dutyheavy-duty stove are used for domestic cooking. This is due to the open approach of the project implementation strategy which allow any oneanyone to purchase a stove and use it as they see fit.

During the usage and monitoring survey we ask whether the stove where used and for what type of usage. The data collected allow us to go from the sale record (list of stove type sold) to a project database where we can sort the stove by project scenario.
The table here under show the number of stove derived from the sale record for each type of stove and show how each type of stove is used.
	
	stove day (sale database)
	% of stove used for commercial purpose
	% of stove used for domestic  purpose

	Heavy Duty LPG Stove
	35,764
	83%
	17%

	Light Duty stove
	323,828
	4%
	96%




Because of the nature of the stove distribution network and the low number of sales, it was difficult to meet the required 100 usage survey for the commercial stoves. We were able to carry out only 44 usage survey. To insure conservativeness, we assume that all the missing usage survey are stove that are not being used. This conservative assumption makes the usage rate drop from 90.9% to 40% for the commercial users.

The table hereunder show the number of stove day the usage rate in each of the project scenario (domestic or commercial use)
	
	stove day (project database)
	Usage Rate

	Commercial purpose
	43,169
	90.9%40%

	Domestic purpose
	316,423
	83.7%



[bookmark: _Toc499793012]Type and quantity of fuel used
Domestic Use
 
In the baseline situation, charcoal is the main fuel with a few households also using other secondary fuel. After the purchase of a LPG stove from the project, LPG become the fuel used most often while charcoal continue to be used by some households.
This is confirmed by the fuel consumption measured during the KPT

	Domestic fuel consumption (kg/day/hh)
	Charcoal
	Firewood
	Kerosene
	LPG

	Baseline
	2.32
	-
	0.08
	0.05

	Project
	0.52
	-
	-
	0.64






Commercial Use
  
In the baseline situation, charcoal is the main fuel, a small percentage of street food vendors also use firewood or kerosene. In the project situation, LPG is the main fuel while charcoal remains used by 20% of the street food vendors.

	Commercial fuel consumption (kg/day/food vendor)
	Charcoal
	Firewood
	Kerosene
	LPG

	Baseline
	6.46
	-
	0.01
	-

	Project
	0.66
	-
	-
	2.17







[bookmark: _Toc499793013]Seasonal variation in fuel consumption

To estimate the seasonality of fuel consumption, we asked respondent of the monitoring survey to indicate whether their consumption is average, below average or above average for each month of the year. We then tallied the answers together to get the following charts.
Domestic users

 Commercial users

The chart above details the percentage of respondent who indicated that their fuel consumption varies for each month. It shows that the period where the most fuel is used in December and January.
The project KPT was conducted in February when the fuel consumption was representative to the rest of the year.

[bookmark: _Toc499793014]Green House Gas Emissions calculations

[bookmark: _Toc499793015]Difference of mean
The table here under summarize the data used for the calculation of GHG emission reductions. 
		GHG Emissions (tCO2eq/stove/year)
	Mean baseline emissions
	Baseline KPT sample size
	Standard deviation of baseline emission
	Mean project emissions
	Project KPT sample size
	Standard deviation of project emission
	Emission Reduction (tCO2/stove/year)

	commercial usage
	                                           53.44 
	                         127 
	                    13.73 
	               34.22 
	                17 
	          22.10 
	          19.22 

	domestic usage
	                                           24.51 
	                         149 
	                      7.35 
	               15.75 
	                83 
	          14.19 
	             8.76 


GHG Emissions (tCO2eq/stove/year)
	Mean baseline emissions
	Baseline KPT sample size
	Standard deviation of baseline emission
	Mean project emissions
	Project KPT sample size
	Standard deviation of project emission
	Emission Reduction (tCO2/stove/year)

	commercial usage
	                 51.64 
	                         127 
	                    13.73 
	               33.07 
	                17 
	          22.10 
	          18.57 

	domestic usage
	                 23.68 
	                         149 
	                      7.11 
	               15.22 
	                83 
	          13.71 
	             8.47 

	GHG Emissions (tCO2eq/stove/year)
	Mean baseline emissions
	Baseline KPT sample size
	Standard deviation of baseline emission
	Mean project emissions
	Project KPT sample size
	Standard deviation of project emission
	Emission Reduction (tCO2/stove/year)

	commercial usage
	                                           53.44 
	                         127 
	                    13.73 
	               34.22 
	                17 
	          22.10 
	          19.22 

	domestic usage
	                                           24.51 
	                         149 
	                      7.35 
	               15.75 
	                83 
	          14.19 
	             8.76 



[bookmark: _Toc499793016]90/30 check and VER adjustment
	GHG Emissions (tCO2eq/stove/year)
	90% CI spread
	30% mean difference
	adjusted VER/stove/year
	adjusted VER/stove/day

	commercial usage
	      6.93       6.93 
	      5.77       5.57 
	     12.29      11.65 
	   0.0337    0.0319 

	domestic usage
	      2.10       2.03 
	      2.63       2.54 
	      8.76       8.47 
	   0.0240    0.0232 



The following equation was used to compute the bounds of the 90% one-sided confidence interval:

With the following notation respectively for the baseline and the project 
 : Standard deviation
µ: average
n: sample size

For commercial users, the bound of 90% Confidence are not within +-30% of the mean. As a result the VER must be adjusted to take the lower bound of the 90% CI.
For domestic users, the bound of the 90% Confidence interval are within +-30% of the mean. SO we can calculate emission reduction based on the difference of the mean.

[bookmark: _Toc499793017]VER at the project scale
	 
	stove day
	Usage Rate
	adjusted VER/stove/day
	Overall VER

	Commercial Users
	                       41,902        43,169 
	40.0%90.9%
	         0.0337 0.031907761
	      564.48    1,252.22 

	Domestic User
	                     293,270       316,423 
	83.7%83.7%
	0.0240000730.023200801
	   5,894.03    6,147.56 

	
	
	
	TotalTotal
	   
   6,458.51 
   7,399.77 



For the second crediting year, a total of 7,399 6458 VERs are claimed.

[bookmark: _Toc499793018]Breakdown of VER per vintage

	VER per vintage
	

	2016
	5,962

	2017
	497



[bookmark: _Toc499793019]Comparison with Ex-ante VER estimation
The table hereunder shows that the amount of Ver for 2016 estimated Ex-Ante and the amount actually achieved are very much in line.
	Comparison with Ex-Ante estimation

	Estimated VER 2016
	Reported VER 2016

	6,530.00
	6,458





[bookmark: _Toc499793020]Overall socio-economic impacts from the project
[bookmark: _GoBack]These two charts were established independently for traditional stove user and LPG stove users respectively. In all categories, the usual issues associated with cooking with dirty fuel are greatly mitigated.
Domestic users







Commercial Users





[bookmark: _Toc499793021]Annex I: Contact information on participants in the project activity

	Organization:
	Entrepreneurs du monde

	Street/P.O.Box:
	4 allée du Textile

	Building:
	

	City:
	Vaulx-en-Velin

	State/Region:
	Rhône-Alpes

	Postfix/ZIP:
	69 120

	Country:
	France

	Telephone:
	+33 (0)4 37 24 76 50

	FAX:
	

	E-Mail:
	thomas.thivillon@entrepreneursdumonde.org

	URL:
	http://www.entrepreneursdumonde.org/

	Represented by: 
	Thomas Thivillon

	Title:
	Head of energy programs

	Salutation:
	Mr.

	Last Name:
	Thivillon

	Middle Name:
	

	First Name:
	Thomas

	Department:
	Energy

	Mobile:
	

	Direct FAX:
	

	Direct tel:
	Tel. +33 (0)6 10 48 24 98

	Personal E-Mail:
	thomas.thivillon@entrepreneursdumonde.org 



Fuel used before purchase of LPG stove

Twice a day	Firewood before	Charcoal before	Kerosene Before	LPG before	Electricity before	6	77	10	33	8	Once a day	Firewood before	Charcoal before	Kerosene Before	LPG before	Electricity before	2	12	14	4	19	At least once a week	Firewood before	Charcoal before	Kerosene Before	LPG before	Electricity before	1	3	6	1	4	Less than once a week	Firewood before	Charcoal before	Kerosene Before	LPG before	Electricity before	0	3	4	0	3	Never	Firewood before	Charcoal before	Kerosene Before	LPG before	Electricity before	94	8	69	65	69	



Fuel used after purchase of LPG stove
Twice a day	Firewood after	Charcoal after	Kerosene after	LPG after	Electricity after	0	17	0	96	5	Once a day	Firewood after	Charcoal after	Kerosene after	LPG after	Electricity after	0	28	3	4	3	At least once a week	Firewood after	Charcoal after	Kerosene after	LPG after	Electricity after	1	20	0	2	4	Less than once a week	Firewood after	Charcoal after	Kerosene after	LPG after	Electricity after	0	7	1	1	2	Never	Firewood after	Charcoal after	Kerosene after	LPG after	Electricity after	102	31	99	0	89	



Domestic Fuel consumption measured by a KPT

Baseline	Charcoal	Firewood	Kerosene	LPG	2.3198103051375751	0	7.9324508795048557E-2	5.1785671260797514E-2	Project	Charcoal	Firewood	Kerosene	LPG	0.52402523480933516	0	0	0.63965868003532089	
kg/hh/day




Fuel used before purchase of LPG stove

Twice a day	Firewood before	Charcoal before	Kerosene Before	LPG before	Electricity before	1	22	2	9	0	Once a day	Firewood before	Charcoal before	Kerosene Before	LPG before	Electricity before	1	11	3	4	7	At least once a week	Firewood before	Charcoal before	Kerosene Before	LPG before	Electricity before	1	1	1	1	0	Less than once a week	Firewood before	Charcoal before	Kerosene Before	LPG before	Electricity before	0	1	0	1	2	Never	Firewood before	Charcoal before	Kerosene Before	LPG before	Electricity before	37	5	34	25	31	



Fuel used after purchase of LPG stove
Twice a day	Firewood after	Charcoal after	Kerosene after	LPG after	Electricity after	0	5	3	32	0	Once a day	Firewood after	Charcoal after	Kerosene after	LPG after	Electricity after	0	12	2	7	2	At least once a week	Firewood after	Charcoal after	Kerosene after	LPG after	Electricity after	0	9	0	0	0	Less than once a week	Firewood after	Charcoal after	Kerosene after	LPG after	Electricity after	1	3	0	1	1	Never	Firewood after	Charcoal after	Kerosene after	LPG after	Electricity after	39	11	35	0	37	



Commercial Fuel consumption measured by KPT

Baseline	Charcoal	Firewood	Kerosene	LPG	6.4624173757833789	0	1.3457850488525339E-2	0	Project	Charcoal	Firewood	Kerosene	LPG	0.66	0	0	2.17	
kg/hh/day




Seasonality of Domestic Fuel Consumption

Januray	February	March	April	May	June	July	August 	September 	October	November	December	0.10679611650485436	5.8252427184466021E-2	4.8543689320388349E-2	6.7961165048543687E-2	5.8252427184466021E-2	4.8543689320388349E-2	2.9126213592233011E-2	9.7087378640776691E-3	4.8543689320388349E-2	2.9126213592233011E-2	2.9126213592233011E-2	0.34951456310679613	


Seasonality of Commercial Fuel Consumption

Januray	February	March	April	May	June	July	August 	September 	October	November	December	0.15	0.1	0.05	0.05	2.5000000000000001E-2	0	0	0	2.5000000000000001E-2	0.05	7.4999999999999997E-2	0.45	


Baseline Health Issues for domestic users

 Do burn yourself when using your stove?	 Do your children burn themselve because of the stove?	Is there a lot of smoke while cooking?	 Do you have some headache while cooking?	 Do your eyes get irritated while cooking?	 Do cough because of the smoke?	0.59947408113042799	9.9758351383738383E-2	0.77184184064989014	0.40370732638534501	0.66678082839073549	0.30882844365816498	


Project Health Effect of fuel use 
Never	How often does your child get burnt because of the stove?	How often do you get burnt because of the stove?	How often do you cough because of the smoke?	How often do you have headaches because of the smoke?	How often do you have eyes irritations because of the smoke?	98	94	95	96	94	Sometimes	How often does your child get burnt because of the stove?	How often do you get burnt because of the stove?	How often do you cough because of the smoke?	How often do you have headaches because of the smoke?	How often do you have eyes irritations because of the smoke?	5	9	8	7	9	Often	How often does your child get burnt because of the stove?	How often do you get burnt because of the stove?	How often do you cough because of the smoke?	How often do you have headaches because of the smoke?	How often do you have eyes irritations because of the smoke?	0	0	0	0	0	Always	How often does your child get burnt because of the stove?	How often do you get burnt because of the stove?	How often do you cough because of the smoke?	How often do you have headaches because of the smoke?	How often do you have eyes irritations because of the smoke?	0	0	0	0	0	



Baseline Health effect of fuel use
never	Do burn yourself when using your stove?	Do your children burn themselve because of the stove?	Does your stove make a lot of smoke?	Do you have some headache while cooking?	Do your eyes get irritated while cooking?	Do cough because of the smoke?	71	130	59	103	87	129	sometimes	Do burn yourself when using your stove?	Do your children burn themselve because of the stove?	Does your stove make a lot of smoke?	Do you have some headache while cooking?	Do your eyes get irritated while cooking?	Do cough because of the smoke?	66	36	98	57	71	44	often	Do burn yourself when using your stove?	Do your children burn themselve because of the stove?	Does your stove make a lot of smoke?	Do you have some headache while cooking?	Do your eyes get irritated while cooking?	Do cough because of the smoke?	40	11	20	17	19	4	always	Do burn yourself when using your stove?	Do your children burn themselve because of the stove?	Does your stove make a lot of smoke?	Do you have some headache while cooking?	Do your eyes get irritated while cooking?	Do cough because of the smoke?	0	0	0	0	0	0	
% of households



Project Health Effect of fuel use 
Never	How often does your child get burnt because of the stove?	How often do you get burnt because of the stove?	How often do you cough because of the smoke?	How often do you have headaches because of the smoke?	How often do you have eyes irritations because of the smoke?	37	29	30	30	31	Sometimes	How often does your child get burnt because of the stove?	How often do you get burnt because of the stove?	How often do you cough because of the smoke?	How often do you have headaches because of the smoke?	How often do you have eyes irritations because of the smoke?	2	11	10	10	9	Often	How often does your child get burnt because of the stove?	How often do you get burnt because of the stove?	How often do you cough because of the smoke?	How often do you have headaches because of the smoke?	How often do you have eyes irritations because of the smoke?	1	0	0	0	0	Always	How often does your child get burnt because of the stove?	How often do you get burnt because of the stove?	How often do you cough because of the smoke?	How often do you have headaches because of the smoke?	How often do you have eyes irritations because of the smoke?	0	0	0	0	0	
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