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KEY PROJECT INFORMATION
This template has been revised to aid a consistent interpretation and to better support project developers submitting documentation for certification. Please read the accompanying guide to understand how to complete this template accurately.
TEMPLATE GUIDE Monitoring Report v. 1.1
Please delete this blue text box upon completion  

Key Project Information
	GS ID (s) of Project (s)
	939

	Title of the project (s) covered by monitoring report
	Nairobi River Basin Biogas Project

	Version number of the PDD/VPA-DD (s) applicable to this monitoring report
	3.1 (GS Passport, 19/02/2013)
1 (GS4GG Transition Annex, 22/10/2019)

	Version number of the monitoring report
	2

	Completion date of the monitoring report 
	11/10/2021

	Date of project design certification
	19/12/2012 

	Date of Last Annual Report
	19/08/2020

	Monitoring period number 
	4

	Duration of this monitoring period 
	31/12/2018 – 30/12/2020

	Project Representative 
	atmosfair GmbH

	Host Country
	Kenya

	Activity Requirements applied

	X Community Services Activities 
|_| Renewable Energy Activities 
|_| Land Use and Forestry Activities/Risks & Capacities 
|_| N/A 

	Methodology (ies) applied and version number
	Methodology: AMS I.E. (version 04) Switch from Non-Renewable Biomass for Thermal Applications by the User
No standardized baseline applied

	Product Requirements applied
	X GHG Emissions Reduction & Sequestration 
|_| Renewable Energy Label 
|_| N/A 


Table 1 - Sustainable Development Contributions Achieved
	Sustainable Development Goals Targeted
	SDG Impact 
	Amount Achieved
	Units/ Products

	Goal 3, Target 3.9: Reduction of indoor air pollution 

	Biogas owners are asked how air quality in the kitchen has changed since using biogas, whether they experienced respiratory problems before using the biogas unit and, if yes, whether they have perceived an improvement as a result of cooking with biogas. 

	91%[footnoteRef:1] improvement of air quality and 100% improvement of respiratory problems as a result of cooking with biogas [1:  Value from survey was 96%. Since the required precision was not achieved, the lower bound value is used instead.] 

	People interviewed

	Goal 7, Target 7.1: Availability of affordable and clean energy

	Biogas users primary rely on biogas which is a clean fuel and technology
	2.641
	MW, installed thermal capacity  

	Goal 8, Target 8.5 
Achieve decent work and employment
	Increased employment rates and income generation of masons, supervisors and unskilled labor
	40
	People working for SES in MP


	Goal 13, Target 13.2: Reduction of GHG emissions
	Emission Reductions
	7,419
	CERs

	Goal 17, Target 17.7 
Transfer of an innovative and clean energy technology 

	Technology transfer of deenbandhu biogas digester model 
	796

40
	Biogas plants constructed
People working for SES in MP



Table 2 – Product Vintages

	Start Dates
	End Dates
	CER

	31/12/2018
	31/12/2018
	10

	01/01/2019
	31/12/2019
	3704.5

	01/01/2020
	30/12/2020
	3704.5



[bookmark: _Ref49860651]SECTION A. DESCRIPTION OF PROJECT
[bookmark: _Toc40962734]A.1. General description of project 

(a) Purpose of the project activity and the measures taken for GHG emission reductions or net anthropogenic GHG removals by sinks

The small-scale project activity aims to construct up to 10,000 domestic biogas units of mainly 2m3 and 3m3 gas storage capacities each for individual households of at least 2 zero-grazing cows in Nairobi River Basin. Beneficiaries will be mainly dairy farmers and members of rural dairy Saccos (Saving Credit Cooperatives).

The biogas units are fed with cow dung and produce renewable biogas for cooking and water heating purpose. The digesting process will also generate fertile slurry as a by-product, which can be used as manure for local agriculture (e.g. vegetable farming) and as regular income earning activity. The project activity is saving greenhouse gas emissions by replacing non-renewable biomass (mainly fuel wood and charcoal) with renewable biogas. The project activity will also replace fossil fuels (LPG and Kerosene). However, this will not be taken into account for conservativeness reasons.
Carbon revenues will be the only source of subsidy financing. The applied CDM Methodology is AMS I.E. (version 04).

(b) Brief description of the installed technology and equipment

The technology to be employed is of the type “Deenbandhu model 2000”, which is well known and widely implemented in India, i.e. in registered CDM projects. The model has been developed by the Indian NGO, Action for Food Production (AFPRO) since the 1970s. It is a fixed dome type, which combines durable quality with a lifetime of over fifteen years and cheap construction costs by using locally procured materials. Design of the model may develop over time.







(c) Relevant dates for the project activity (e.g construction, commissioning, continued operation periods, etc.)
	Date
	Milestone

	21/08/2010
	Conduction of GS Local Stakeholder Consultation in
Kikuyu Hospital/Thogoto, Kiambu District

	09/10/2010
	Commissioning of first biogas plant in project area

	28/06/2012
	Registration date under UNFCCC

	31/12/2012 – 30/12/2014
	First Monitoring Period

	06/01/2016
	First Issuance of CERs. Total amount: 2,848

	31/12/2014 – 30/12/2016
	Second Monitoring Period

	22/02/2018
	Second Issuance of CERs. Total amount: 5463

	31/12/2016 – 30/12/2018
	Third Monitoring Period

	23/09/2019
	Third Issuance of CERs. Total amount: 6746

	31/12/2018 – 30/12/2020
	Fourth Monitoring Period



(d) Total GHG emission reductions or net anthropogenic GHG removals by sinks achieved in this monitoring period

Total: 7,419 tCO2e
[bookmark: _Toc40962735]A.2. Location of project 

(a) Host party(ies)

Republic of Kenya

(b) Region/State/Province

The project region is Nairobi River Basin located in the Central Province. The administrative border of the project activity is Kiambu county.

(c) City/Town/Community

Due to its nature (Domestic biogas), the project activity will be implemented in many locations within the administrative borders of Kiambu county at households willing to participate in the project with at least two cows in their premises.



(a) Physical/ Geographical location

The coordinates of the first commissioned biogas units, located in Thogoto in the close proximity to Kikuyu town, are used to represent the physical location of the project activity:
Latitude: 1° 14’ 45’’ S
Longitude: 36° 39’ 55’’ E

The following districts and all settlements within these districts belong to Kiambu county:
Lari, Gatundu North, Gatundu, Thika West, Thika East, Limuru, Githunguri, Ruiru, Kiambu, Kabete

It will be ensured that each biogas unit can be uniquely identified by end user agreements where name and contact details are provided.
[bookmark: _Toc40962736]A.3. Reference of applied methodology 

AMS-I.E.: Switch from non-renewable biomass for thermal applications by the user (Version 4.0)
UNFCCC link: https://cdm.unfccc.int/methodologies/DB/WHTQUFLWCVNB9CIUZC198A712WGQR4
[bookmark: _Toc40962737]A.4. Crediting period of project 

Fixed crediting period (10 years)
Start date of crediting period: 31/12/2012
End date of crediting period:   30/12/2022



[bookmark: _Toc40962738][bookmark: _Ref47706306][bookmark: _Ref49860659]SECTION B. IMPLEMENTATION OF PROJECT 
[bookmark: _Toc40962739][bookmark: _Ref418094175]B.1. Description of implemented project 

a) Description of installed technology, technical processes and equipment

Action for Food Production (AFPRO, http://www.afpro.org), an Indian socio-technical non-governmental organization, designed the Deenbandhu domestic biogas model. AFPRO works for the development of the rural poor through effective natural resource management solutions. AFPRO developed several domestic biogas digester types since 
the 1970s. In the year 2000, AFPRO improved the fixed dome Deenbandhu model of the Deenbandhu model 2000:
[image: biogas tank [EN]]
Figure 1: Design sketch of the Deenbandhu model 2000.


Pipes are connecting the biogas units with biogas burners for cooking inside the user’s house. Except for the gas burner, all building material for the biogas digester (bricks, cement and sand) are sourced locally. The main components of the Deenbandhu 2000 Biogas model[footnoteRef:2] are: [2:  Indicative description; design of the model may change over time  ] 


Foundation: The foundation of the plant is bowl shaped with a collar around the circumference. The construction of the digester dome is done on this collar. 

Dome: The dome of the digester is divided in two parts, digester and gas storage. 

Digester: The bottom part is called digester. The mixture of dung and water decomposes in this part and produces gas due to bacterial activity. 

Gas storage: The upper part of the digester dome is called gas storage. The gas produced by the bacterial activity is stored in this place. 

Gas outlet pipe: A nipple is fitted on the top of the dome, which is connected to a pipe. The gas reaches the kitchen through this pipe. The recovered gas is combusted and used on a biogas burner for cooking in the household.

Inlet: 
The pipe through which fresh dung and water enters the plant is called Inlet pipe. This pipe is connected to a small tank for mixing dung and water. 

Outlet: 
The portion of the plant where the slurry accumulates after coming out of the digester is called outlet tank. It is in two parts. The first bottom part is small and rectangular, which is connected to the dome opening, while the other part of outlet tank is dome shaped. A small slurry discharge whole is provided in the outlet tank.
	Plant size (Gas storage)
	Dung to be fed into the digester (kg)
	Water to be fed into the digester (liter)
	Number of cows per household
	Number of eaters per household

	2 m3
	50
	50
	Min. 2
	5-8

	3 m3
	75
	75
	Min. 3
	9-15



b) Information on implementation status of the project activity during monitoring period

The first biogas unit in the project was commissioned on 09 October 2010. According to the sales records and the database of the project, a total of 796 biogas units were constructed, commissioned and in operation at the end of the fourth monitoring period (30/12/2020) in the project area.

The project is implemented in accordance with the provisions in the PDD. However, it needs to be underlined that the number of commissioned biogas units largely differs from the numbers stated in the PDD due to several reasons such as the relatively high costs for the biogas units. In order to maximize the construction and commissioning of new biogas units, project participants designed new finance mechanisms to support and accelerate the construction of new units.
B.1.1 Forward Action Requests 
N/A
B.2. Post-Design Certification changes

[bookmark: _Ref418094308][bookmark: _Toc40962741]B.2.1. Temporary deviations from the approved Monitoring & Reporting Plan, methodology or standardized baseline

[bookmark: _Ref418094311][bookmark: _Toc40962742]No temporary deviations from registered monitoring plan or applied methodology have occurred during this monitoring period.

B.2.2. Corrections

No corrections to project information or parameters fixed at validation have been submitted or approved during this monitoring period.


[bookmark: _Ref418094316][bookmark: _Toc40962743]B.2.3. Changes to start date of crediting period 

No changes to the start date of the crediting period have been approved by Gold Standard that is relevant for this monitoring period.

[bookmark: _Ref418094322][bookmark: _Toc40962744]B.2.4. Permanent changes from the Design Certified monitoring plan, applied methodology or applied standardized baseline

No permanent changes to the monitoring plan or applied methodology of the project activity have been approved during this monitoring period or submitted with this monitoring report.

[bookmark: _Ref418094327][bookmark: _Toc40962745]B.2.5. Changes to project design of approved project

No changes to the project design of the project activity have been approved during this monitoring period or submitted with this monitoring report.


[bookmark: _Toc40962746][bookmark: _Ref47706319][bookmark: _Ref49860669]SECTION C. DESCRIPTION OF MONITORING SYSTEM APPLIED BY THE PROJECT

Data collection procedures and organizational structure:
The monitoring consists of three stages: 

1. (Continuous) Sales monitoring to determine Ny

1. Sample surveys to determine DOy

2. Data compilation, quality control and drafting of the Monitoring Report


1. Sales Monitoring

Sales monitoring serves to determine the adjusted total number of biogas units commissioned until period y (Ny). The following diagram illustrates the process of biogas unit commissioning and sales monitoring data flow including the organisational structure:
[image: ]Figure 2: Sales Monitoring Flow Chart.

[bookmark: _Toc40962747][bookmark: _Ref47706326][bookmark: _Ref49860677]




Data generation: 
Every end user acknowledges the purchase and conditions of usage of the biogas unit on a sales receipt. The sales receipt provides information on:
· Type of biogas unit constructed (2m3 or 3m3) 
· GPS coordinates of biogas unit
· Commissioning date of appliance 
· User details (Name, location, telephone number etc.) 
· Implementing Entity/ Contact Person 
· Paid price and amount of subsidy 

Data recording: 

The data manager or representative of SES collect the sales receipts from the end users and enter the information from the sales receipts into an electronic database (the “sales records database”). 

Data aggregation and reporting:

The data manager of SES submits both, copies of the sales receipt and the electronic datasets from the sales receipts to atmosfair. atmosfair checks for inconsistencies and instructs distributors to take corrective action if necessary.

2. Sample surveys

Sample surveys are conducted that serve to determine the statistically adjusted drop out from total population of appliances in period y (DOy).

[image: ]The sample survey data flow including organisational structure is illustrated in the following line diagram:
Figure 3: Sample Survey Flow Chart.

Data generation:

atmosfair draws a random sample from the sales records database and submits the electronic sample including user details to the monitoring team. The monitoring team conducts the surveys (user interviews) at the end user locations. 

This monitoring period (31/12/2018 – 30/12/2020) covers the years seven and eight of the ten year crediting period. On 09/02/2021 the random sample was drawn on the basis of all units commissioned until 30/12/2020. The monitoring team conducted the interviews for this between 08/04/2021 and 30/05/2021.

Results from the monitoring are used for the calculation of emission reductions for the fourth monitoring period (31/12/2018 – 30/12/2020) and are shown separately within the presented monitoring report. 

Data recording: 

The monitoring team records the information from the user interviews on questionnaires. 

Data aggregation and reporting: 

The monitoring team submits the questionnaires and the data entry forms to atmosfair. atmosfair checks for inconsistencies and instructs the monitoring team to take corrective actions if necessary. atmosfair aggregates and reports the results in an inspection database. 

For the detailed sampling plan, see section D.3.

3. Data compilation, quality control and drafting of the Monitoring Report

atmosfair finally transfers the parameter values from the sales records database and from the inspection database to an Excel spreadsheet containing the equations to calculate the emission reductions of the monitoring period. The achieved values are reported in the monitoring report.


Roles and responsibilities of personnel 

	Person
	Role

	Monitoring head
	The monitoring head will be responsible for administering the electronic storage, and data review

	Monitoring team
	The monitoring team will conduct the surveys. 



Emergency procedures for the monitoring system

atmosfair has implemented a system of cross-checks to ensure data quality. There is a separation of roles for every step of the data generation, aggregation & recording, calculation and reporting between those who are responsible and those who are controlling the respective step. In particular, the database manager of atmosfair checks correctness and consistency between information on the sales receipts and the corresponding sales database record. In case inconsistencies are detected, the database manager instructs the representative of SES or the database manager to search for the error source. If the error source can be found, the information is corrected accordingly, if not, the database record is removed from the database. 

Furthermore, the database manager of atmosfair checks the correctness and consistency of all sampling data collected and processed in this Monitoring Period.










SECTION D. DATA AND PARAMETERS
[bookmark: _Ref418094907][bookmark: _Toc40962748]D.1. Data and parameters fixed ex ante or at renewal of crediting period

	Relevant SDG Indicator
	SDG 13, Target 13.2, Indicator 13.2.1

	Data/parameter 
	Quantity of fuelwood and woodfuel consumption displaced (, net per unit) 

	Unit
	tons/year/household 

	Description
	Quantity of fuelwood and woodfuel consumption for charcoal that is substituted or displaced in tonnes

	Source of data
	Kenyan Ministry of Energy & Petroleum: Study On Kenya’s Energy Demand, Supply And Policy Strategy For Households, Small Scale Industries And Service Establishments (Final Report, 2002, prepared by Kamfor Ltd.).

	Value(s) applied
	 4.257

	Choice of data 
or measurement methods and procedures
	Quantity of fuelwood and charcoal was determined using official, historical data and cross-checked with results from a baseline survey carried out by atmosfair and SES and reviewed by an independent third party. 
By (gross per unit) is multiplied with a net to gross adjustment factor LENRB of 0.95 to account for leakages as per AMS I.E., v.4: 
By (net per unit) = By (gross per unit) ●LENRB

	Purpose of data/parameter
	Calculation of emission reductions.

	Additional comments
	This is a fixed value throughout the crediting period.



	Relevant SDG Indicator 
	SDG 13, Target 13.2, Indicator 13.2.1

	Data/Parameter 
	Fraction of non-renewable biomass ()

	Unit
	Percent

	Description
	Fraction of woody biomass used in the absence of the project activity in year y that can be established as non-renewable biomass using survey methods.

	Source of data
	FAO (Forest Resource Assessment 2010).

	Value(s) applied
	0.962 

	Choice of data 
or measurement methods and procedures
	In the NRB assessment using FAO data for each type of forest or non-forest area, most areas do not fulfil the DRB conditions as per the methodology. Areas where the growing stock has increased were counted as renewable sourcing areas. 

	Purpose of data/parameter
	Calculation of emission reductions.

	Additional comments
	This is a fixed value throughout the crediting period. 



	Relevant SDG Indicator 
	SDG 13, Target 13.2, Indicator 13.2.1 

	Data/parameter 
	Net calorific value () 

	Unit
	TJ/tonne 

	Description
	Net calorific value of the non-renewable woody biomass that is substituted 

	Source of data
	AMS I.E., ver. 4 

	Value(s) applied
	0.015 

	Choice of data 
or measurement methods and procedures
	This is a default value as per AMS I.E., ver. 4, par. 5.

	Purpose of data/parameter
	Calculation of emission reductions.

	Additional comments
	This is a fixed value throughout the crediting period.



	Relevant SDG Indicator 
	SDG 13, Target 13.2, Indicator 13.2.1 

	Data/parameter
	Emission factor ()

	Unit
	tCO2/TJ 

	Description
	Emission factor for substitution of non-renewable woody biomass by similar consumers. 

	Source of data
	AMS I.E., ver. 4 (default value)

	Value(s) applied
	81.6

	Choice of data 
or measurement methods and procedures
	This is a default value as per AMS I.E., ver. 4, par. 5.

	Purpose of data/parameter
	Calculation of emission reductions..

	Additional comments
	This is a fixed value throughout the crediting period. 



[bookmark: _Ref418094911][bookmark: _Toc40962777]D.2 Data and parameters monitored

	Relevant SDG Indicator/Safeguarding Principle
	SDG 13, Target 13.2, Indicator 13.2.1
SDG 17, Target 17.7, Indicator 17.7.1

	Data / Parameter
	Adjusted Number of biogas units commissioned ()

	Unit
	Number

	Description
	Adjusted total number of biogas units deployed until monitoring period y of end users who confirmed that non-renewable biomass is displaced/ substituted.

	Source of data
	End user agreements. In the end user agreement, end users also confirm to substitute/displace non-renewable biomass. 

	Value(s) applied
	740

	Measurement methods and procedures
	The total number of units commissioned until period y is calculated from the end user agreements where owner and location of the biogas unit are stated according to the equation provided in the registered PDD.

	Monitoring frequency
	Data is collected continuously

	Measuring/reading/recording frequency
	Continuous monitoring and recording of Ni

	QA/QC procedures
	Data is collected using the standard procedures as described in an internal Monitoring Manual and is stored for the crediting period and an additional two years.

	Purpose of data/parameter
	Calculation of emission reductions

	Additional comments
	n/a



	Relevant SDG Indicator/Safeguarding Principle
	SDG 13, Target 13.2, Indicator 13.2.1

	Data/Parameter
	Drop out rate  

	Unit
	%

	Description
	Statistically adjusted dropout from total population of units in period y.

	Source of data
	Primary data collection: dedicated monitoring team

	Value(s) applied
	0.00%

	Measurement methods and procedures
	Monitoring of the statistically adjusted drop out involves two steps:

Step 1: Sample survey amongst units deployed as specified in section B.7.2 of the registered PDD.
Step 2: Calculation of the adjusted drop out rate at confidence level and precision as required by the methodology (AMS I.E. v.4) for the inspection frequency chosen.

The Drop outs are determined through spot checks and interviews where it is checked if the units have been operational during the monitoring period, performed by a dedicated monitoring team according to the sampling procedure described in section B.7.2 of the registered PDD. Substitution of non-renewable biomass is also checked. Interviews are reported in a questionnaire.

Checks are conducted until the required precision for this parameter is achieved. All questionnaires and information gathered during the sampling by the monitoring team are handed over to the head of the monitoring team that takes care of entering the information to an electronic database. All formulas applied to determine the statistical precision used are standard
formula. 

No deductions according to AMS I.E., v. 4, par.17 have been made because the precision is achieved by sampling the proper number of units.

	Monitoring frequency
	One monitoring campaign has been conducted for this monitoring period.

	QA/QC procedures
	Data has been collected using the standard procedures as described in an internal Monitoring Manual and is stored for the crediting period and an additional two years. 
The households visited during the monitoring confirm by signature that the name and contact details provided in the signed end user agreement are correct and corresponding to the owner of the unit and therefore the biogas units. This check enables to analyse on site whether the owner and contact details stated in the end user agreement of the randomly selected biogas unit do correspond to the visited household and unit.

	Purpose of data
	Calculation of emission reductions

	Additional comments
	n/a

	Relevant SDG Indicator/Safeguarding Principle
	SDG 3, Target 3.9, Indicator 3.9.1
GS Monitoring Parameter 01: Air quality

	Data/Parameter
	Status of respiratory problems

	Unit
	N.A.

	Description
	Use of biogas avoids indoor air pollution through smoke from open fires and thereby reduces negative health impacts like respiratory problems.

	Source of data
	Question on questionnaire for sample households during monitoring campaign

	Value(s) applied
	91%[footnoteRef:3]  improvement of air quality [3:  Value from survey was 96%. Since the required precision was not achieved, the lower bound value is used instead.] 

100% improvement of respiratory problems

	Measurement methods and procedures
	Data on the parameter air quality are collected through surveys with the sample households during the monitoring campaign. Biogas owners are asked how air quality in the kitchen has changed since using biogas, whether they experienced respiratory problems before using the biogas unit and, if yes, whether they have perceive an improvement as a result of cooking with biogas.

	Monitoring frequency
	One monitoring campaign has been conducted for this monitoring period.

	QA/QC procedures
	Questionnaires are stored electronically and as hard copy. Answers are copied into an excel-database.

	Purpose of data
	Monitoring of GS parameter/SDG

	Additional comments
	n/a



	Relevant SDG Indicator/Safeguarding Principle
	SDG 17, Target 17.7, Indicator 17.7.1;
GS Monitoring Parameter 02: Quality of employment

	Data/Parameter
	Report on trainings for masons carried out up to the specific monitoring period

	Unit
	Number of people trained

	Description
	Masons and supervisors receive training in safe construction of a biogas unit.

	Source of data
	Training report and number of masons trained

	Value(s) applied
	7

	Measurement methods and procedures
	All masons working for the project have been trained. Staff figures are collected from working contracts.

	Monitoring frequency
	Once per monitoring period.

	QA/QC procedures
	Working contracts are stored by SES. Also, a manual with special safety instructions for masons was created.

	Purpose of data
	Monitoring of GS parameter/SDG

	Additional comments
	n/a



	Relevant SDG Indicator/Safeguarding Principle
	SDG 7; Target 7.1, Indicator 7.1.2;
GS Monitoring Parameter 03: Access to affordable and clean energy services

	Data/Parameter
	Thermal capacity of commissioned biogas units

	Unit
	MW

	Description
	Targeted households do not use clean energy before switching to biogas; they use firewood, kerosene and LPG for cooking. Biogas is a clean energy source and cow dung needed for production available without extra costs for households with at least 2 cows.

	Source of data
	Commissioning Database and calculation of thermal capacity according to equation provided in the CDM-PDD, Section B.2

	Value(s) applied
	2.641

	Measurement methods and procedures
	Calculation of thermal capacity according to equation provided in the registered PDD.

	Monitoring frequency
	Data is collected continuously, computation of thermal capacity once per monitoring period

	QA/QC procedures
	Data was collected using the standard procedures as described in an internal Monitoring Manual and is stored for the crediting period and an additional two years.

	Purpose of data
	Monitoring of GS parameter/SDG

	Additional comments
	n/a



	Relevant SDG Indicator/Safeguarding Principle
	SDG 8; Target 8.5., Indicator 8.5.2
SDG 17, Target 17.7, Indicator 17.7.1;
GS Monitoring Parameter 04: Quantitative employment and income generation

	Data/Parameter
	Number of masons working for SES in the specific monitoring period

	Unit
	Employment number

	Description
	The project creates jobs for masons and unskilled labor.

	Source of data
	Staff figures reported by SES

	Value(s) applied
	40

	Measurement methods and procedures
	Staff figures are collected from working contracts

	Monitoring frequency
	Once per monitoring period.

	QA/QC procedures
	Working contracts are stored by SES.

	Purpose of data
	Monitoring of GS parameter/SDG

	Additional comments
	n/a



[bookmark: _Toc341456040][bookmark: _Toc40962778]D.3. Comparison of monitored parameters with last monitoring period

	Data/Parameter
	Value obtained in this monitoring period
	Value obtained last monitoring period

	 Number of installed biogas units
	796 units
	704 units

	Drop out rate 
	0%
	0%

	Status of respiratory problems
	91%[footnoteRef:4] improvement of air quality [4:  Value from survey was 96%. Since the required precision was not achieved, the lower bound value is used instead.] 

100% improvement of respiratory problems
	96% improvement of air quality
13% improvement of respiratory problems

	Total Thermal Capacity
	2.641 MW
	2.336 MW

	Employment
	40 people working for SES during MP
	54 People working for SES

	Emission reductions
	7,419 tCO2e
	6,746 tCO2e




Status of respiratory problems
The high increase in the percentage of people who report improvement of respiratory problems is to be affiliated to a change of the perception of the assessment question: “Do you remember having respiratory problems (e.g. coughing, shortness of breath) when cooking with your old cook stove?”. In the past people would mostly think of respiratory problems as equivalent with suffering a pneumonia what only very few had diagnosed. With the years passing by and the ongoing improvement of their respiratory conditions they can see more clearly that before using biogas they really had respiratory problems. For most of them it becomes most evident if they observe their neighbours who are still cooking on 3-stones-fires and having respiratory problems. Earlier those where thought to be “normal” but from the comparison with the own situation it becomes clear that those are noteworthy problems they experienced as well before switching to biogas. Thus the increase is caused by a higher awareness for the issue.
Employment
In the current fourth Monitoring Period 15 handyman were under training of which 7 became masons and 1 became plumber during the MP. 40 people were regularly working for SES during the Monitoring Period. Masons and handymen already trained up until MP 4 are still available for the construction of biogas units in peak phases.
D.4. Implementation of sampling plan

a) Description of implemented sampling design

According to AMS I.E. ver. 4, par. 12, ‘Monitoring shall consist of checking of all appliances or a representative sample thereof, at least once every two years (biennial) to ensure that they are still operating or are replaced by an equivalent in service appliance.’

Furthermore, according to par. 14 of the same methodology, monitoring shall ensure that: 
‘Monitoring should confirm the displacement or substitution of the non-renewable woody biomass at each location. In the case of appliances switching to renewable biomass, the quantity of renewable biomass used shall be monitored.’

For this reason, parameters as stated in Section D.2. of this Monitoring Report are monitored. Due to the high number of units to be deployed an annual check of all units is not economically feasible and therefore a sample is monitored to ensure that all the units deployed are still operating or to record end of operation and/or replacement of the units in order to determine the statistically adjusted annual or biennial value for dropout (DOy). Where replacements are made, monitoring shall also ensure that they are replaced by an equivalent in service appliance.

The monitoring team conducted the user interviews between 08/04/2021 and 30/05/2021. This monitoring period all biogas units commissioned until 30/12/2020 are considered. Samples were drawn from the project’s database of atmosfair via a computerized random sample. The random sample was drawn on 09/02/2021.

The required sample size for DOy was calculated prior to conducting the sample surveys using the equations for simple random sampling as per EB 67 Annex 6, para 16 to 26. A sample size of 50 users was calculated for DOy. Considering an 90% response, the computerized randomizer produced an unsorted sample list of 56 biogas users.
Out of the 56 sampled households, 52 users could be contacted during the measurement time defined in the PDD. From the remaining 4 cases, 3 families could not be encountered despite multiple visits. However, the houses and biogas plants looked well-maintained and in use and there was no indication that the families had moved. The users of the last remaining plant could only be encountered after the time for measurement defined in the PDD on 04/07/2021, confirming that the plant was operating.
Since there is no evidence of drop out during the monitoring period under consideration, and the statistically relevant size is nevertheless reached, these 4 households are not considered.

Ny was monitored through sales records for all biogas units commissioned until 30/12/2020. The parameter of DOy and the status of air quality and respiratory problems were determined through the sample surveys.

Precision requirements:
As per applicable methodology AMS-I.E., ver. 4, par. 17: ‘When biennial inspection is chosen a 95% confidence interval and a 5% margin of error requirement shall be achieved for the sampling parameter.

Since project proponents chose to inspect biennial, a 95% confidence interval and a 5% margin of error requirement are applicable for this monitoring period. 

b) Collected data, analysis and demonstration on whether the required confidence/precision has been met


	Para-
meter
	Cal-culat-ed sam-ple size
	As-sumed res-ponse rate
	Adjusted sample- size after consider-ing response rate
	Actual number of house-holds sampled to meet the sample size
	Res-ponse rate
	n* (valid res-ponses)
	Value/ Result
	Stand-ard devi-ation
	Confi-dence
	Pre-cision
	Lower
Bound
appli-
cable?

	DOy
	50
	90%
	56
	56
	92,8%
	52
	0%
	n/a
	95%
	0%
	No

	Impr. of air quality
	50
	90%
	56
	56
	92,8%
	52
	96%
	0,03
	95%
	5,26%
	Yes

	Impr. of resp. problems
	50
	90%
	56
	56
	92,8%
	52
	100%
	n/a
	95%
	0%
	No



[bookmark: _Toc315189228][bookmark: _Toc317860226][bookmark: _Toc341474081][bookmark: _Toc40962779][bookmark: _Ref47706333][bookmark: _Ref49860683]SECTION E. CALCULATION OF SDG IMPACTS
[bookmark: _Ref315873983][bookmark: _Ref418095428][bookmark: _Toc40962780]E.1. Calculation of baseline value or estimation of baseline situation of each SDG Impact

Please note that the methodology AMS I.E., ver. 4 does not provide specific equations for calculation of Baseline emissions, project emissions or leakage, only for emission reductions. As Leakage was considered ex-ante, By was adjusted to account for the quantified leakage (see also E.3.).
[bookmark: _Ref315873986][bookmark: _Ref418095432][bookmark: _Toc40962781]E.2. Calculation of project value or estimation of project situation of each SDG Impact

Not applicable, as methodology AMS I.E., ver. 4 does not consider project emissions.
[bookmark: _Toc40962782]E.3. Calculation of leakage 

As per AMS-I.E., ver. 4 par. 10, leakage has to be considered to adjust By. In line with the methodology, By is therefore multiplied ex-ante by a net to gross adjustment factor LENRB of 0.95 to account for leakages. Therefore, leakage emissions are considered in the baseline emissions calculation and do not need to be considered during monitoring.

[bookmark: _Toc40953319][bookmark: _Toc40953601][bookmark: _Toc40962783][bookmark: _Ref315873988][bookmark: _Toc40962784][bookmark: _Toc40962785]E.4. Calculation of net benefits or direct calculation for each SDG Impact

	SDG
	SDG Impact
	Baseline 
estimate
	Project 
estimate
	Net 
benefit

	13
	Target 13.2: Reduction of GHG emissions through the project as contribution to a low greenhouse gas emission development path of Kenya 
	7,419 tCO2e
	N/A
	7,419 tCO2e

	3

	Target 3.9: Reduction of indoor air pollution 

	No usage of biogas units and therefore no reduction of harming indoor pollution.
	91%[footnoteRef:5] [5:  Value from survey was 96%. Since the required precision was not achieved, the lower bound value is used instead.] 

	91%

	7

	Target 7.1: Availability of affordable and clean energy for dairy farmers due to an innovative and cost effective technology
	Targeted households do not use clean energy so far; they are using firewood, kerosene and LPG for cooking.
	2.641 MW 
	2.641 MW

	8

	Target 8.5: Increased employment rates and income generation of masons, supervisors and unskilled labor
	No project activity and therefore no training for masons regarding the construction of biogas units.
	7 handyman became masons during MP
40 people working for SES during MP
	7 handyman became masons during MP
40 people working during MP

	17
	Target 17.7: Transfer of an innovative and clean energy technology
	No usage of biogas units.

	796 biogas units in use under the project.
40 people working for SES during MP
	796 biogas units
Decent work for 40 people



SDG 3, Target 3.9: Reduction of indoor air pollution

Air quality improvement from usage of smokeless biogas was monitored once in the fourth monitoring period by interviewing user sample groups during the monitoring survey. 
Monitoring Period 4 (31/12/2018 – 30/12/2020):

During the survey, the following questions were asked to biogas users:
How has the air quality in your kitchen changed since you use the biogas unit?
and
In case of respiratory problems, do you perceive any improvements of your respiratory problems as a result of cooking with clean biogas?
Users answered as followed:
1) 91%[footnoteRef:6] of the households who used the Deenbandhu biogas unit are of the opinion that they perceive improvements concerning indoor air quality as a result of cooking with biogas. [6:  Value from survey was 96%. Since the required precision was not achieved, the lower bound value is used instead.] 

2) 100 % of households report to have suffered from health problems before the installation of the biogas unit and 100% of these households report that they perceive an improvement in their respiratory health problems now. Some of the comments received were:
“No smoke and before we had difficulty in breathing but nowadays we can cook easily.”
“No coughing or shortness of breath.”
“The air is good because there is no smoke.”
“No smoke, no respiratory problems anymore, no tears in the eyes anymore.” 
Evidence/Supporting Document:
Kenya_MP4_CER calculation_15062021.xlsx 
SDG 7, Target 7.1: Availability of affordable and clean energy for dairy farmers due to an innovative and cost effective technology

The access to affordable and clean energy services is hence monitored by calculation of the thermal capacity of commissioned biogas units. The equation used for the calculations is:
E = ŋ * Hb * Q * N

E: Thermal Capacity 
ŋ: Combustion efficiency of burners
Hb: Heat of combustion per unit volume of biogas 
Q: Burner rating
N: Total number of units installed
Monitoring Period 4 (31/12/2018 – 30/12/2020):
	Activity Data 
	Unit 
	Value 
	Parameter 
	Source 

	Combustion efficiency of burners 
	% 
	60 
	Ŋ 
	Manufacturer 
Specification 
(Rupak) 

	Heat of combustion per unit volume of biogas 
	MJ/m³ 
	22.1 
	Hb 
	B.T. Nijajuna 20021 

	Burner rating 
	m³/h 
	0.9 
	Q 
	Manufacturer Specification 
(Rupak) 

	Unit Conversion rate MJ -> kWh 
	- 
	0.278 
	- 
	- 

	Thermal Capacity per unit per day 
	kw 
	3.32 
	E 
	Calculated 

	Total number of units installed 
	796 
	
	N 
	Commissioning Database 

	Total Thermal Capacity 
	MW 
	2.641
	E 
	Calculated 



The overall thermal capacity of all commissioned biogas units in Monitoring Period three equals 2.641 MW.

SDG 8, Target 8.5: Increased employment rates and income generation of masons, supervisors and unskilled labor

Quality of employment is monitored by the number of masons trained to construct a biogas unit without supervision and being able to train other handyman to become a mason. During Monitoring Period 4, 7 additional masons and 1 additional plumber completed their training successfully. These, like all other fully skilled masons trained in the project, are now qualified to build biogas plants independently in remote areas without direct supervision. Each mason recruits and trains their own handymen. The handyman’s competence to become a mason is determined by the training mason. During Monitoring Period 4, 40 people have been working for SES regularly.
Masons and handymen already trained up until MP 4 are still available for the construction of biogas units in peak phases.

Evidence/Supporting Document:

List_of_staff_in_2019_and_2020.pdf


SDG 13, Target 13.2: Reduction of GHG emissions through the project as contribution to a low greenhouse gas emission development path of Kenya

In line with the AMS I. E., ver. 4, emission reductions are calculated using the following equation.
Emission Reductions are calculated as:


Therefore:


	Parameter
	Unit
	Type
	Description

	ERy
	tCO2e
	Calculated
	Emission reduction during the year y in tCO2e 

	Ny
	-
	Measured
	Adjusted total number of biogas units deployed until year y of end users who confirmed that non-renewable biomass was displaced/substituted

	DOy
	%
	Monitored
	Statistically adjusted drop out from total population of units in period y

	By (net per unit)
	tons/year/household
	Calculated
	Quantity of fuelwood and woodfuel consumption for charcoal that is substituted or displaced in tons

	fNRB,y
	%
	Fixed
	Fraction of non-renewable woody biomass used in the absence of the project activity in year y

	NCVbiomass
	TJ/t
	Fixed
	Net calorific value of the non-renewable woody biomass that is substituted

	EFprojected_fossilfuel

	tCO2/TJ
	Fixed
	Emission factor for substitution of non-renewable woody biomass by similar consumers




Notes:
1. AMS I.E., ver. 4 offers two options for determining By. Project participants chose option a) of paragraph 6 (a) Calculated as the product of the number of appliances multiplied by the estimate of average annual consumption of woody biomass per appliance (tons/year); this being expressed in the term: Ny * By (net per unit) 

2. Furthermore, AMS I.E., ver.4, para 12 requires checking all or a representative sample of appliances to ensure that they are still operating. This is expressed in parameter DOy and considered in the calculation of By.

3. The use/diversion of non-renewable woody biomass saved under the project activity by non-project households/users that previously used renewable energy source (para 10a of AMS I.E., ver.4) is addressed by the net to gross adjustment factor of 0.95. Therefore, By (net per unit) is calculated according to the following formula:


	Parameter
	Unit
	Type
	Description

	By (net per unit)
	Tons/year/household
	Fixed
	Quantity of fuelwood and woodfuel consumption for charcoal that is substituted or displaced in tons (including potential leakage)

	By (gross per unit)
	Tons/year/household
	Fixed
	Quantity of fuelwood and woodfuel consumption for charcoal that is substituted or displaced in tons

	LENRB
	-
	Fixed 
	0.95 default value



Monitoring Period 4 (31/12/2018 – 30/12/2020):
	Parameter
	Unit
	31/12/2018 – 30/12/2020
	Sources

	By (gross per unit)
	t/a
	4.482
	Fixed ex-ante - PDD

	LENRB
	-
	0.95
	Fixed - AMS I.E., ver. 4

	By (net per unit)
	t/a
	4.257
	Calculated

	Ny
	-
	740
	Calculated

	DOy
	%
	0 %
	Monitored

	Number of years in MP
	
	2
	

	By
	t/a
	3150,47
	Calculated

	ƒNRB,y 
	fraction
	0.962
	Fixed ex-ante - PDD

	NCVbiomass 
	TJ/t
	0.015
	Fixed ex-ante - PDD

	EFprojected fossilfuel
	t CO2/TJ
	81.6
	Fixed ex-ante - PDD

	ERMP4
	tCO2e
	7,419
	Calculated



Evidence/Supporting Document:

Kenya_MP4_CER calculation_15062021.xlsx

SDG 17, Target 17.7: Transfer of an innovative and clean energy technology

The transfer of an innovative and clean energy technology was monitored by the number of commissioned biogas units until the end of the fourth Monitoring Period (30.12.2020). The following table gives an overview about the type, nature and number of the biogas units commissioned until the end of the third Monitoring Period:
	Type 
	Deenbandhu model 2000 

	Nature 
	Locally manufactured 

	Total Number 
	796

	Number units of size 2 
	14

	Number units of size 3 
	782



[bookmark: _Toc40962786]E.5. Comparison of actual SDG Impacts with estimates in approved PDD 

	SDG
	Values estimated in ex ante calculation of approved PDD 
	Actual values achieved during this monitoring period

	Goal 13, Target 13.2: Reduction of GHG emissions
	91,729 tCO2e
	7,419 tCO2e

	Goal 3, Target 3.9: Reduction of indoor air pollution 

	Construction of 10,000 biogas units under the project until 2016
	Construction of 796 biogas units, perceived improvement of air quality for 91%[footnoteRef:7] of the installed units [7:  Value from survey was 96%. Since the required precision was not achieved, the lower bound value is used instead.] 


	Goal 7, Target 7.1: Availability of affordable and clean energy

	Commissioned biogas units (10,000 units in total) have an overall maximal thermal capacity of 33.20 MW.
	2.641 MW installed thermal capacity

	Goal 8, Target 8.5 
Achieve decent work and employment
	Depending on implementation plan, > 60 masons trained and sub-contracted by SES
	7 handyman became masons during MP
40 People working for SES during MP

	Goal 17, Target 17.7 
Transfer of an innovative and clean energy technology 

	10,000 biogas units under the project until 2016
Depending on implementation plan, > 60 masons trained and sub-contracted by SES 
	796 biogas units under the project until 2020
40 People working for SES during MP



[bookmark: _Ref4665389]The main reason for the differences is the number of commissioned biogas units during this monitoring period, which is lower than the estimate within the PDD. Project participants assumed at the point of validation a faster development and commissioning of biogas units which was the basis for ex-ante calculation.

E.5.1. Explanation of calculation of value estimated ex ante calculation of approved PDD for this monitoring period

Ex ante estimate based on PDD values adding prediction for 2019 and 2020. Estimation was based on assumption of building 10000 plants until 2016.

[bookmark: _Toc40962789]E.6. Remarks on increase in achieved SDG Impacts from estimated value in approved PDD

N.A.


[bookmark: _Toc40962790][bookmark: _Ref47706347][bookmark: _Ref49860694]SECTION F. SAFEGUARDS REPORTING
[bookmark: _Toc40962791]>>

N/A: No Safeguarding principles were added to the registered monitoring plan.


[bookmark: _Toc40962792][bookmark: _Ref47706354][bookmark: _Ref49860701]SECTION G. STAKEHOLDER INPUTS AND LEGAL DISPUTES 
[bookmark: _Toc40962793]G.1. List all Inputs and Grievances which have been received via the Continuous Input and Grievance Mechanism together with their respective responses/mitigations. 
>>
No disputes, inputs and comments received via the approved CIGM during the monitoring period.
G.2. Report on any stakeholder mitigations that were agreed to be monitored. 
>>
No stakeholder mitigations were agreed to be monitored during the monitoring period.
[bookmark: _Toc40962796]G.3. Provide details of any legal contest that has arisen with the project during the monitoring period
>>
No legal dispute or contest arose with the project during the monitoring period.












Revision History
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	1.1
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