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1 PROJECT DETAILS 
1.1 Summary Description of the Project 

A summary description of the technologies/ measures to be implemented by the project. 

The project status is under development. The project involves distribution of fuel-efficient 
improved cookstoves (ICS) in Angola. The ICS disseminated through this project will replace the 
baseline cookstoves.  

Through this project, the distribution and installation of approximately 100,000 ICS will be 
undertaken for households in Angola. It is intended that under this project single pot, TLC-CQC 
Rocket Stove will be distributed. The ICS will burn wood more efficiently thereby improving 
thermal transfer to pots, hence saving fuel. Not only will this halt the rapidly progressing 
deforestation in Angola but will also reduce health hazards from indoor smoke pollution and 
women and children will have to spend less time collecting firewood. 

The end user will be informed in advance that the use of ICS generates carbon finance which in 
turn is used for subsidising the price of ICS and for recovering project implementation costs. 

The location of the project. 

The project will take place in Angola. The details of the project location are provided in Section 
1.12.  

An explanation of how the project is expected to generate GHG emission reductions or removals. 

The ICS will substitute the currently common cooking on open fire. The ICS burns wood more 
efficiently thereby improving thermal transfer to pots, hence saving fuel and lowering greenhouse 
gas emissions. 

A brief description of the scenario existing prior to the implementation of the project. 

The baseline scenario is the continued use of non-renewable wood fuel by the target population 
to meet similar thermal energy needs as provided by project cookstoves in absence of project 
activity. 

An estimate of annual average and total GHG emission reductions and removals. 

The average annual GHG emission reduction from the project is expected to be 410,693 t CO2e. 

1.2 Sectoral Scope and Project Type 
The project is categorised under type/category as below: 
 
a) Sectoral scope: 03 - Energy demand 
b) Type: II – Energy efficiency improvement projects 

 
The project is a grouped project. 
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1.3 Project Eligibility 
The project involves energy efficient cookstove distribution which falls under the category of 
efficiency improvements in thermal applications, therefore it is eligible under the scope of VCS 
Program. 

1.4 Project Design 
The project is a grouped project. 

Eligibility Criteria 

For the inclusion of new project activity instances, the project proponent shall ensure that it 
meets the eligibility criteria below. 

No. Criterion How the new project activity instances to 
comply 

1 
Meet the applicability conditions set out 
in the methodology applied to the 
project  

New project activity instances (TLC-CQC 
Rocket Stoves) will meet the applicability 
conditions set out in Section 3.2 where the 
target of the end-user is household and the 
ICS deployed is at least 25% of thermal 
efficiency.  

2 
Use the technologies or measures 
specified in the project description.  Only TLC-CQC Rocket stoves to be adopted in 

the project,  

3 
Apply the technologies or measures in 
the same manner as specified in the 
project description.  

Only TLC-CQC Rocket stoves to be adopted in 
the project and it will replace traditional 
cookstoves in household. 

4 
Are subject to the baseline scenario 
determined in the project description 
for the specified project activity and 
geographic area. 

The new project activity instances will be 
installed within Angola only and subject to 
the same baseline scenario determined in 
Section 3.4. 

5 
Have characteristics with respect to 
additionality that are consistent with 
the initial instances for the specified 
project activity and geographic area.  

All new project activity instances will use the 
activity method for demonstration of 
additionality.  

Step 1: Regulatory Surplus 

There is no mandated government 
programme or policy in host country of this 
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project ensuring the distribution of new 
project activity instances. 

Step 2: Positive List   

The inclusion of new project activity 
instances will comply with positive list as it 
satisfies criterion 1 where it meets all the 
applicability conditions of the methodology. 

6 
Where a capacity limit applies to a 
project activity included in the project, 
no project activity instance shall exceed 
such limit. Further, no single cluster of 
project activity instances shall exceed 
the capacity limit, determined as 
follows:  

1) Each project activity instance 
that exceeds one percent of the 
capacity limit shall be 
identified.  

2) Such instances shall be divided 
into clusters, whereby each 
cluster is comprised of any 
system of instances such that 
each instance is within one 
kilometer of at least one other 
instance in the cluster. 
Instances that are not within 
one kilometer of any other 
instance shall not be assigned 
to clusters.  

3) None of the clusters shall 
exceed the capacity limit and 
no further project activity 
instances shall be added to the 
project that would cause any of 
the clusters to exceed the 
capacity limit.  

 

No project activity instance shall exceed the 
applicable limit, which is 180 GWhth/y.  
 
The expected annual energy saving for each 
project activity instance is approximately 0.02 
GWhth/y or 0.01% of the limit. 
 
As the annual energy saving is below 1% of the 
limit, therefore no project activity instance is 
identified and divided into clusters. 
 

 

 

1.5 Project Proponent 

Organization name C-Quest Capital SG Angola Stoves Private Limited 

Contact person Ken Newcombe 

Title Director 
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Address 38 Beach Road, #29-11, South Beach Tower, Singapore (189767). 

Telephone +1 202 247-7976 

Email cqc-operations@cquestcapital.com 

1.6 Other Entities Involved in the Project 
At the present, C-Quest Capital SG Angola Stoves Private Limited is the sole entity involved in 
the project.  

1.7 Ownership 

The project ownership is with C-Quest Capital SG Angola Stoves Private Limited.  

During the registration of ICS, the participating household will sign a declaration to transfer the 
ownership rights of the carbon assets generated from this project to the project proponent 

1.8 Project Start Date 
01 December 2021 (The estimated date of commissioning of ICS batch 1) 

1.9 Project Crediting Period 
01 December 2021 to 30 November 2031, ten years fixed crediting period 

1.10 Project Scale and Estimated GHG Emission Reductions or Removals 
 

Project Scale 

Project  

Large project X 
 

Year Estimated GHG emission 
reductions or removals (tCO2e) 

Year 1 779,876 

Year 2 691,740 

Year 3 605,949 

Year 4 522,470 
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Year 5 441,267 

Year 6 362,306 

Year 7 285,556 

Year 8 210,982 

Year 9 138,553 

Year 10 68,236 

Total estimated ERs 4,106,935 

Total number of crediting years 10 

Average annual ERs 410,693 

1.11 Description of the Project Activity 
The project involves distribution of fuel-efficient improved cookstoves (ICS) to replace the 
baseline cookstoves in households. 

The ICS to be deployed under this project is TLC-CQC Rocket Stove which substantially reduces 
fuel consumption and emissions for conducting cooking and water heating tasks in homes.  The 
ICS improve the efficiency of combustion and thermal transfer to the pot compared with a 
traditional pot support or three-stone fire by incorporating a number of cutting edge components, 
including one or more of; a ‘rocket elbow’; a highly-insulated combustion chamber which provides 
a conducive environment for clean and efficient combustion of wood. It substantially reduces 
woodfuel consumption compared with a three-stone fire or traditional pot support. 

 

Technology/Measure 

TLC-CQC Rocket Stove uses a total of 16 bricks that will be made by the households using locally 
available clay. The average size of the brick would be 22.5cm x 11cm x 6.5cm. The bricks will be 
joined together using a mixture of 5 liters clay, 5 liters sand, 5 liters manure/cow dung and 5 
liters of water. This ensures reduction in heat loss and better insulation. Metal components have 
been added to the design to optimize combustion and heat transfer. 
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TLC-CQC Rocket Stove 

Stove components 

Stove has a metal top that allows the pot to sit higher improving the flow of air into the 
combustion chamber and out through the top of the stove 

An adjustable metal pot skirt ensures more effective transfer of heat from the fire into the pot, 
increasing efficiency and also helping to block wind 

TLC-CQC stoves come with a metal stick support which is placed in front of and slightly into the 
opening of the stove and acts as a firewood feeding platform. This ensures adequate airflow 
while feeding the fuel into the combustion chamber resulting in complete combustion of wood. 

According to independent stove efficiency tests performed by Aprovecho Research Centre on the 
TLC Rocket Stove, the WBT results yielded an average thermal efficiency of 34.5%. for boiling 5 
litres of water. 

 
Technical Specifications 

Stove Size Depth: 35 cm 
Width: 35 cm 
Height: 28 cm 

 
Combustion Chamber Size 

 
Depth: 12 cm 
Width: 12 cm 
Height: 28 cm 

 
Efficiency 

 
34.5% 

 

Data collection of ICS end-user 

Project proponent must gather the necessary information to identify households using its ICS 
during the course of the project. To facilitate this process, each ICS will be assigned a unique 
serial number. This number will be recorded during the registration process together with the 
following information (as appropriate and as available): 

• Name of ICS user or head of the household 
• Address / GPS of ICS household 
• Phone number of ICS user or household, where available. 
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• Stove model 
• Date of distribution/installation 
• ICS serial number 
• Retailer/distributer information 
 

The information collected will be stored in the electronic database which will serve as project 
database for project monitoring and sampling purposes. 

1.12 Project Location 
The project location will be the geographical boundary of Republic of Angola with coordinates 
11°12'9.7'' S latitude and 17°52.433' E longitude.1 
 

 

Angola map2 

 

 

1 https://www.geodatos.net/en/coordinates/angola 

2 https://commons.wikimedia.org/wiki/File:Angola,_administrative_divisions_-_de_-_colored.svg 
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Map of project area (See KML file attached) 

Angola is divided into eighteen provinces. To facilitate the management, implementation, 
monitoring and sampling stages of the project, the project proponent divides the project 
boundary into 5 zones according to the province. 

 

No. Zones Provinces 

1 Greater Luanda Bengo, Cuanza Norte, Luanda 

2 Central Benguela, Bié, Cuanza Sul, Huambo 

3 North Cabinda, Malanje, Uíge, Zaire 

4 East Cuando Cubango, Lunda Norte, Lunda Sul, Moxico 

5 South West Cunene, Huíla, Namibe 

 

1.13 Conditions Prior to Project Initiation 
The conditions prior to project initiation is the continued use of non-renewable wood fuel 
(firewood) by the target population to meet similar thermal energy needs as provided by project 
cookstoves in absence of project activity. 
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1.14 Compliance with Laws, Statutes and Other Regulatory Frameworks 
There are no laws and regulations governing the use of improved cookstoves in Angola 
households. The project is a voluntary effort by the project proponent. 
A review is made on Angola environmental laws and regulations as below: 

a) Basic Environmental Law, No. 5/98 
- to provide the basic principles of preserving and protecting the environment, of promoting 

quality of life and the rational use of natural resources, in accordance with Constitutional Law. 
 
b) General Regulation for Environmental Impact Assessment and the Environmental Licensing 

Procedure, Decree no.117/20 
- to establish rules and procedures for the environmental impact assessment of public and 

private projects and the environmental licensing procedure for activities that are likely to cause 
significant environmental and social impact, as well as applicable fees and fines for 
noncompliance. 

- to revoke Environmental Impact Assessment Law, Decree No. 51/04 and Environmental 
Licensing Law, Decree No. 59/07. 
 

There is no negative concern made on improved cookstoves project from the above laws and 
regulations. 

1.15 Participation under Other GHG Programs 

 Projects Registered (or seeking registration) under Other GHG Program(s) 

The project has not been registered, nor is it seeking registration under any other GHG program. 

 Projects Rejected by Other GHG Programs 

The project has not been rejected by any other GHG program. 

1.16 Other Forms of Credit 

 Emissions Trading Programs and Other Binding Limits 

The project is not included in an emissions trading program or any other mechanism that includes 
GHG allowance trading. 

 Other Forms of Environmental Credit 

The project has not sought or received another form of GHG-related environmental credit. 

1.17 Additional Information Relevant to the Project  

Leakage Management 
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Not applicable as the project adopts a net gross adjustment factor of 95% to account for leakage. 

Commercially Sensitive Information  

No commercially sensitive information has been excluded from the public version of the project 
description. 

Sustainable Development  

The project contributes to sustainable development in a number of ways: 

a) Environmental Sustainability 

• The project will help significantly reduce greenhouse gas emissions over its lifetime. 
• The project will help reduce the use of non-renewable biomass from forests, thus assist in 

conserving existing forest stock and the protection of natural forest eco-systems and wildlife 
habitats. 
 

b) Social Sustainability 

• Considerably less time need to be spent collecting wood fuel for the family home thereby 
reducing the work burden on rural families and presenting alternative opportunities for 
economic development. 

• The amount of indoor pollutants from the burning of biomass in the family home will be 
reduced. Less carbon dioxide, carbon monoxide and particulates will be emitted due to the 
decrease in total biomass burned and an increase in the temperature of combustion. 

• The stove provides a safer method for combusting biomass for cooking, helping to reduce 
burn injuries, especially for children, in the family home. 

 
c) Economic Sustainability 

• The project will help develop a section of the local economy, in the distribution, local 
assembly, maintenance and monitoring activities. 

• Household expenditures on cooking fuel will be reduced through the use of the ICS. 
• Saved household labour can be diverted to more productive economic activities. 
• The project will create local employment opportunities in operational and management 

roles, as well as future assembly and/or manufacturing initiatives. 

Further Information 

Not applicable. 

2 SAFEGUARDS 
2.1 No Net Harm 
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The project will only bring positive impacts on environmental and socio-economic aspects as 
elaborated in Section 1.17. No potential negative environmental or socio-economic impacts have 
been identified for the project. 

2.2 Local Stakeholder Consultation 
The feedback for the stove project was requested from local stakeholders via online workshop, 
which was took place in two sessions held on August 13th, 2021 and August 17th, 2021, with the 
creation of two groups made up of representatives at national and provincial levels. Necessary 
precautions were taken place in light of the COVID-19 pandemic, with feedback having been 
conducted electronically when possible, minimizing large groups and socially distancing during 
in person meetings. 

 
The project was made public through an advertisement published in the local newspaper Journal 
of Angola on July 16th 2021 (Appendix 1). Stakeholders were invited to provide comments and 
suggestions about the project. The advertisement provides the website link for further detailed 
information about the program and feedback forms which is to be received until August 15th 2021: 
https://cquescapital.com/pages/localstakeholder-consultations. The advertisement also provided 
a contact email address for C-Quest Capital cqc-operations@cquestcapital.com or by telephone +1 
202 416 2400. 

 
Feedback was received from several national stakeholders. In summary, there was a 
considerable amount of positive feedback regarding the stove project. The project aroused a keen 
interest among the participants who considered it very important, for the positive effects it will bring 
to rural communities. The stakeholders knew the same stove project is being carried out by CQC in 
several African countries. Some stakeholder shared the experience with previous project developer 
trying to develop the stove project but it was never been implemented. A great expectation was 
generated in relation to the start of the activities for the project fully to comply and achieve the 
expected objectives. The stakeholder also agreed that the stove project will increase the standard 
of living for the rural households as it will bring great impact to the communities. The aspect of 
sustainability has raised great concerns because it is a challenge that must be addressed by the 
project. It was considered timely and decisive, and the initiative of C-Quest Capital in launching this 
project in Angola was praised.  
 
PP will ensure that regular monitoring/field visits will be conducted by the field staff and/or 
project managers to take feedback from the local stakeholders. Stakeholders’ can raise their 
concerns (positive or negative) during implementation of the project activity via field staffs and 
local implementing partners. The project proponent will take due account of all the negative 
inputs received from stakeholders. PP will take the necessary remedial action by properly 
addressing the query received from the stakeholder to their satisfaction. 
 

2.3 Environmental Impact 
No negative environmental impacts have been identified from the project and environmental 
impact assessment (EIA) is not required for the project.  

2.4 Public Comments 
This section is not applicable as the project is listed under development.  
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2.5 AFOLU-Specific Safeguards 
This section is not applicable as the project is a non-AFOLU project. 

3 APPLICATION OF METHODOLOGY 
3.1 Title and Reference of Methodology  

VMR0006: Methodology for Installation of High Efficiency Firewood Cookstoves, 
Version 1.13 

3.2 Applicability of Methodology 

Applicability criterion How the project complies 

Project activities shall be implemented in 
domestic premises or in community-based 
kitchen 

The proposed project involves deployment of 
ICS only in households. 

The project stove shall have specified high-
power thermal efficiency of at least 25% per 
the manufacturer’s specifications and shall 
exclusively use woody biomass and can be 
single pot or multi-pot; 

TLC-CQC Rocket stoves planned to be 
installed under this project are single pot 
wood cookstoves that have an efficiency of 
34.5% as per the manufacturer’s 
specifications. 

Non-renewable biomass has been used in the 
project region since 31 December 1989, 
using survey methods or referring to 
published literature, official reports or 
statistics; 

Non-renewable biomass has been used since 
31 December 1989 in Angola as 
demonstrated at below. 

For the specific case of biomass residues 
processed as a fuel (e.g. briquettes, wood 
chips 

Not applicable. The ICS is introduced as 
energy efficiency measure to replace baseline 
stoves and reduce the use of non-renewable 
biomass for combustion. 

The CDM-PDD or CDM-PoA-DD/CPA-DD shall 
explain the proposed method for distribution 
of project devices including the method to 
avoid double counting of emission reductions 

Each ICS in this project will be identified by a 
unique combination of customer name and 
geographical location, as well as a serial 
number. The serial number will be a unique 
number which will allow for a clear distinction 

 
3 https://verra.org/methodology/vmr0006-methodology-for-installation-of-high-efficiency-firewood-
cookstoves/ 
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such as unique identifications of product and 
end-user locations (e.g. programme logo). 

between the stoves. No individual serial 
number can be repeated within the project, 
thus ensuring that each stove is counted only 
once in the proposed project. In addition, the 
project has been cross-checked against other 
CDM project activity operating in the country 
using the UNFCCC, the Gold Standard, and 
other relevant voluntary carbon schemes to 
ensure that the ICS is not included in any 
other CDM project activity or voluntary project 
activity. 

The CDM-PDD or CDM-PoA-DD/CPA-DD shall 
also explain how the proposed procedures 
prevent double counting of emission 
reductions, for example to avoid that project 
stove manufacturers, wholesale providers or 
others claim credit for emission reductions 
from the project devices. 

The stove manufacturers/wholesale 
providers/end users shall sign an undertaking 
stating clearly that the PP or an entity 
authorized by it shall be the sole owner of the 
VCUs arising from the project.  

Evidence that the non-renewable biomass has been in use since 1989 
Non-renewable biomass has been in use since December 31, 1989 as evidenced by various FAO 
statistical data. The Global Forest Resources Assessment 20104 (FAO) indicates that forest areas 
decline yearly. Between years 1990 and 2010, Angola lost on average of 124,800 hectares of 
forest per year.  This amounts to an average annual deforestation rate of 0.21%. Between years 
2000 and 2010, the rate of forest loss is 2.09% or 0.21% per annum.  In total, between 1990 
and 2010, Angola lost 4.09% of its forest cover, or around 2,496,000 hectares. 

Decline in forest area between 1990 - 2010 

FRA 2010 categories 
Area (1000 hectares) 

1990 2000 2005 2010 
Forest 60 976 59 728 59 104 58 480 
Other wooded land 0 0 0 0 
Other land 63 694 64 942 65 566 66 190 
…of which with tree cover ND ND ND ND 
Inland water bodies 0 0 0 0 
Total 124 670 124 670 124 670 124 670 

Thus, it can be concluded that losses have been reported in forest areas from before year 1989 
thereby hinting that fuelwood used across Angola comes from non-renewable sources. 

 
4  FAO, Global Forest Resources Assessment 2010, Country Report, Angola, PAGE 11 
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3.3 Project Boundary 

Source Gas Included? Justification/Explanation 

Ba
se

lin
e 

Emission from 
use of non- 
renewable 
biomass/Fossil 
fuel 

CO2 Yes Major source 

CH4 Yes Major source 

N2O Yes Major source 

Other No No other source identified 

Pr
oj

ec
t 

Emission from 
use of non- 
renewable 
biomass 

CO2 Yes Major source 

CH4 Yes Major source 

N2O Yes Major source 

Other No No other source identified 

A representation of the baseline boundary and project boundary are given as below. 
 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

Baseline boundary 
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3.4 Baseline Scenario 
The baseline scenario is the continued use of non-renewable wood fuel (firewood) by the target 
population to meet similar thermal energy needs as provided by project cookstoves in absence 
of project activity 

3.5 Additionality 

The methodology uses activity method for the demonstration of additionality. 

Activity Method 

Step 1: Regulatory Surplus 

There is no mandated government programme or policy in host country of this project ensuring 
the distribution of domestic fuel-efficient cookstoves. The project is not mandated by any law, 
statute or other regulatory framework, or for UNFCCC non-Annex I countries, any systematically 
enforced law, statute or other regulatory framework. 

Households may only participate voluntarily in this project. It is hereby confirmed that the 
proposed project is a voluntary coordinated action by CQC. 

Step 2: Positive List 

As per Section 3.2, the project meets the applicability conditions of the methodology which 
represent the positive list. 

The project installs the ICS at zero cost to the household and has no other source of revenue 
other than the sale of GHG credits. 

 

 

 

 

 

Project boundary 
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The project is not implemented as part of government schemes or supported by multilateral 
funds. 

Conclusion: As the project fulfills the conditions above, it is deemed additional.  

3.6 Methodology Deviations 
The project did not apply any methodology deviations. 

 

4 QUANTIFICATION OF GHG EMISSION 
REDUCTIONS AND REMOVALS 

4.1 Baseline Emissions 
The methodology does not account for baseline emissions separately, but instead quantifies net 
emission reductions achieved by the project. Please refer to Section 4.4.  

4.2 Project Emissions 
The methodology does not account for project emissions separately, but instead quantifies net 
emission reductions achieved by the project. Please refer to Section 4.4.   

4.3 Leakage 
Leakage shall be considered as default 0.95 in accordance with methodology.  

4.4 Net GHG Emission Reductions and Removals 

The improved cookstove is introduced as energy efficiency measure in the project, therefore 
equations 1 and 2 of the methodology will be applied to calculate the net GHG emission reductions.  

 
Equation (1) 

Where: 
𝑖 = Indices for the situation where more than one type/model of improved 

cookstove is introduced to replace three-stone fire 

j = Indices for the situation where there is more than one batch of improved 
cookstove of type i 
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𝐸𝑅! = Emission reductions during year y in t CO2e 

𝐸𝑅!,#,$ = Emission reductions by improved cookstove of type i and batch j during 
year y in t CO2e 

 

𝐸𝑅!,#,$ =	𝐵!,%&'#()%,#,$ × 𝑁𝐶𝑉*++,	./01 × 𝑓234,!	 × ,𝐸𝐹*.,567 + 𝐸𝐹*.,(+(	567/

× 𝑁!,#,$ × 0.95 
Equation (2) 

Where: 
𝐵!,%&'#()%,#,$ = Quantity of woody biomass that is saved in tonnes per improved 

cookstove of type i and batch j during year y 

𝑓234,! = Fraction of woody biomass that can be established as non-renewable 
biomass (fNRB)5  

𝑁𝐶𝑉*++,	./01 = Net calorific value of the non-renewable woody biomass that is 
substituted or reduced (IPCC default for wood fuel, 0.0156 TJ/tonne)6 

𝐸𝐹*.,567 = CO2 emission factor for the use of wood fuel in baseline scenario (IPCC 
default for wood fuel, 112 tCO2/TJ)7 

𝐸𝐹*.,(+(	567 
= Non-CO2 emission factor for the use of wood fuel in baseline scenario 

(IPCC default for wood fuel, 26.23 tCO2/TJ)8 

𝑁!,#,$ = Number of improved cookstoves of type i and batch j operating during 
year y  

0.95 = Discount factor to account for leakage 

The quantify of woody biomass saved due to implementation of improved cookstoves to be 
estimated using equation below: 

𝐵!,%&'#()%,#,$ =	𝐵!89,(0*,#,%/:'0! × 4
𝜂(0*,!,#,$
𝜂+1,

− 18 Equation (3) 

 
5 Default values endorsed by designated national authorities and approved by the Board are available at 

https://cdm.unfccc.int/DNA/fNRB/index.html 

6 2006 IPCC Guidelines for National Greenhouse Gas Inventories; Volume 2 Energy, Chapter 1 Introduction 

7 2006 IPCC Guidelines for National Greenhouse Gas Inventories; Volume 2 Energy, Chapter 2 Stationary 
Combustion 

8 2006 IPCC Guidelines for National Greenhouse Gas Inventories; Volume 2 Energy, Chapter 2 Stationary 
Combustion 
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where 
𝜂𝑜𝑙𝑑 = Efficiency of baseline cookstove  

𝜂(0*,!,#,$	 = Efficiency of the improved cookstove type i and batch j determined 
through water boiling test (WBT) during year y 
Alternatively, efficiency may be determined using Equation 4. 

𝐵!89,(0*,#,$,%/:'0! = Annual quantity of woody biomass used by improved cookstoves in 
tonnes per device of type i and batch j, determined in the first year of 
the implementation of the project through a sample survey.  

 
 
𝜂(0*,!,#,$	 =	𝜂; × (𝐷𝐹()!<9 × 0.94 Equation (4) 

 
where 

 

 
 

= 
 
Efficiency of project stove (fraction) at the start of project activity.  

(𝐷𝐹()!<9		 = 

Discount factor to account for efficiency loss of project cookstove per year of 
operation (fraction). This value may be based on actual monitoring or based on 
manufacturer’s declaration on expected loss in efficiency or through publicly 
available literature on relevant industry standards. Alternatively default value of 
0.99 efficiency loss per year can be considered. 

0.94 = Adjustment factor to account for uncertainty related to project cookstove 
efficiency test. 

 

For ex-ante calculation purpose, the assumption below is applied. 

1) The project will install up to 100,000 ICS. 

2) The life span of ICS is 10 years. 

3) 𝐵!89,(0*,#,$,%/:'0! is assumed as 1.83 tonnes / device / year 

 

Determination of number of ICS operating during year y 

𝑁!,#,$ = 100,000 x [1 - (y-1) x 10%] 

Example of calculation: 

If y = 2, 

𝑁!,#,$ = 105,000 x [1 - (2-1) x 10%] 

= 100,000 x 90% 

= 90,000 

Hence, the number of ICS operating during year y is as below: 
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Year (y) 𝑵𝒚,𝒊,𝒋 

1 100,000 

2 90,000 

3 80,000 

4 70,000 

5 60,000 

6 50,000 

7 40,000 

8 30,000 

9 20,000 

10 10,000 

 

Determination of efficiency of ICS during year y 

𝜂(0*,!,#,$	 =	𝜂; × (𝐷𝐹()!<9 × 0.94 

Where 

𝜂; = 34.5% 

𝐷𝐹( = 0.99 

 

Example of calculation:  

If y= 2 

𝜂(0*,!,#,$	 = 34.5% X (0.99)2-1 X 0.94 

=	32.11% 

Hence the efficiency of ICS during year y is as below: 

Year (y) 𝜼𝒏𝒆𝒘,𝒚,𝒊,𝒋	 

1 32.43% 

2 32.11% 
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3 31.78% 

4 31.47% 

5 31.15% 

6 30.84% 

7 30.53% 

8 30.23% 

9 29.92% 

10 29.63% 

 

Determination of quantity of woody biomass that is saved in tonnes per ICS during year y 

𝐵!,%&'#()%,#,$ =	𝐵!89,(0*,#,%/:'0! × 4
𝜂(0*,!,#,$
𝜂+1,

− 18 

Example of calculation: 

If y= 2, 

𝐵!,%&'#()%,#,$= 1.83 X [(0.3211/0.1) -1] 

= 4.0343 tonnes 

 

Year (y) 𝑩𝒚8𝟏,𝒏𝒆𝒘,𝒊,𝒔𝒖𝒓𝒗𝒆𝒚 𝜼𝒏𝒆𝒘,𝒚,𝒊,𝒋	 𝜂𝑜𝑙𝑑 𝑩𝒚,𝒔𝒂𝒗𝒊𝒏𝒈𝒔,𝒊,𝒋 

1 1.83 32.43% 0.1 4.0935 

2 1.83 32.11% 0.1 4.0343 

3 1.83 31.78% 0.1 3.9757 

4 1.83 31.47% 0.1 3.9177 

5 1.83 31.15% 0.1 3.8603 

6 1.83 30.84% 0.1 3.8034 

7 1.83 30.53% 0.1 3.7471 

8 1.83 30.23% 0.1 3.6914 

9 1.83 29.92% 0.1 3.6362 
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10 1.83 29.63% 0.1 3.5816 

 

 

Determination of emission reductions by ICS of batch 1 during year y 

𝐸𝑅!,#,$ =	𝐵!,%&'#()%,#,$ × 𝑁𝐶𝑉*++,	./01 × 𝑓234,!	 × ,𝐸𝐹*.,567 + 𝐸𝐹*.,(+(	567/ × 𝑁!,#,$ × 0.95 

Where 

𝑁𝐶𝑉*++,	./01 = 0.0156 TJ/tonne 

𝑓234,!	= 0.93 

𝐸𝐹*.,567 + 𝐸𝐹*.,(+(	567 = 112 + 26.23 = 138.23 tCO2/TJ 

 

Example of calculation: 

If y=2, 

𝐸𝑅!,#,$ = 4.0343 X 0.0156 X 0.93 x 138.23 X 90,000 X 0.95 

= 691,740 tCO2 

 

Year  𝑩𝒚,𝒔𝒂𝒗𝒊𝒏𝒈𝒔,𝒊,𝒋 𝑵𝑪𝑽𝒘𝒐𝒐𝒅	𝒇𝒖𝒆𝒍 𝒇𝑵𝑹𝑩,𝒚	 𝑬𝑭𝒘𝒇,𝑪𝑶𝟐
+ 𝑬𝑭𝒘𝒇,𝒏𝒐𝒏	𝑪𝑶𝟐 

𝑵𝒚,𝒊,𝒋 𝑬𝑹𝒚,𝒊,𝒋 

1 4.0935 0.0156 0.93 138.23 100,000 779,876 

2 4.0343 0.0156 0.93 138.23 90,000 691,740 

3 3.9757 0.0156 0.93 138.23 80,000 605,949 

4 3.9177 0.0156 0.93 138.23 70,000 522,470 

5 3.8603 0.0156 0.93 138.23 60,000 441,267 

6 3.8034 0.0156 0.93 138.23 50,000 362,306 

7 3.7471 0.0156 0.93 138.23 40,000 285,556 

8 3.6914 0.0156 0.93 138.23 30,000 210,982 

9 3.6362 0.0156 0.93 138.23 20,000 138,553 

10 3.5816 0.0156 0.93 138.23 10,000 68,236 
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Year Estimated 
baseline 
emissions or 
removals (tCO2e) 

Estimated project 
emissions or 
removals (tCO2e) 

Estimated 
leakage 
emissions 
(tCO2e) 

Estimated net 
GHG emission 
reductions or 
removals (tCO2e) 

Year 1 779,876 0 0 779,876 

Year 2 691,740 0 0 691,740 

Year 3 605,949 0 0 605,949 

Year 4 522,470 0 0 522,470 

Year 5 441,267 0 0 441,267 

Year 6 362,306 0 0 362,306 

Year 7 285,556 0 0 285,556 

Year 8 210,982 0 0 210,982 

Year 9 138,553 0 0 138,553 

Year 10 68,236 0 0 68,236 

Total  4,106,935 0 0 4,106,935 

 

5 MONITORING 
5.1 Data and Parameters Available at Validation 

 

Data / Parameter 𝒇𝑵𝑹𝑩,𝒚 

Data unit Fraction 

Description Fraction of woody biomass saved by the project activity during 
year y that can be established as non-renewable biomass 

Source of data Value determined from survey methods  

Value applied 0.93 
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Justification of choice of 
data or description of 
measurement methods 
and procedures applied 

This parameter shall be determined ex-ante. C4 EcoSolutions (Pty) 
Ltd was appointed as third party to study and derive the fNRB value 
for Angola. 

 Purpose of Data Calculation of emission reductions 

 

Comments The report of fNRB will be made available to VVB during the 
validation. 

 

Data / Parameter 𝑵𝑪𝑽𝒘𝒐𝒐𝒅	𝒇𝒖𝒆𝒍 

Data unit TJ/tonne 

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

Source of data 2006 IPCC Guidelines for National Greenhouse Gas Inventories; 
Volume 2 Energy, Chapter 1 Introduction 

Value applied 0.0156 

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

IPCC default value 

 Purpose of Data Calculation of emission reductions 

Comments  

 

Data / Parameter 𝑬𝑭𝒘𝒇,𝑪𝑶𝟐 

Data unit tCO2/TJ 

Description CO2 emission factor for the use of wood fuel in baseline scenario  

Source of data 2006 IPCC Guidelines for National Greenhouse Gas Inventories; 
Volume 2 Energy, Chapter 2 Stationary Combustion 

Value applied 112 

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

IPCC default value 
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 Purpose of Data Calculation of emission reductions  

Comments  

 

Data / Parameter 𝑬𝑭𝒘𝒇,𝒏𝒐𝒏	𝑪𝑶𝟐 

Data unit tCO2/TJ 

Description Non-CO2 emission factor for the use of wood fuel in baseline 
scenario  

Source of data 2006 IPCC Guidelines for National Greenhouse Gas Inventories; 
Volume 2 Energy, Chapter 2 Stationary Combustion 

Value applied 26.23 

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

IPCC default value 

 Purpose of Data Calculation of emission reductions 

Comments  

 

Data / Parameter 𝜼𝒐𝒍𝒅 

Data unit Fraction 

Description Efficiency of baseline cookstove 

Source of data Methodological default value 

Value applied 0.1 

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

A default value of 0.1 shall be used if baseline device is a three-
stone fire using firewood (not charcoal), or a conventional device 
with no improved combustion air supply or flue gas ventilation, 
that is without a grate or a chimney 

 Purpose of Data Calculation of emission reductions 

Comments  

 

Data / Parameter  



 Project Description: VCS Version 4.0 

28 

Data unit Fraction 

Description Efficiency of project stove at the start of project activity. 

Source of data Manufacturer’s specification 

Value applied 0.345 

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

This parameter shall be determined ex-ante 

 Purpose of Data Calculation of Ƞ𝐧𝐞𝐰,y,𝐢,𝐣   

Comments  

5.2 Data and Parameters Monitored  

Data / Parameter 𝑵𝒚,𝒊,𝒋 

Data unit Number 

Description Number of project devices of type I and batch j operating during 
year y 

Source of data Monitoring 

Description of 
measurement methods 
and procedures to be 
applied 

Measured directly or based on a representative sample. Sampling 
standard shall be used for determining the sample size to achieve 
90/10 confidence precision according to the latest version of 
Standard for sampling and surveys for CDM project activities and 
programme of activities. 

Frequency of 
monitoring/recording 

At least once every two years 

Value applied For ex-ante emission reduction calculation, it is assumed that the 
project will distribute up to 100,000 ICS. 

Monitoring equipment Monitoring survey 

QA/QC procedures to be 
applied 

 

Purpose of data Calculation of emission reductions  
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Calculation method Proportion of operational stoves obtained from the survey is 
multiplied by the total commissioned stoves to arrive at this value 

Comments  

 

Data / Parameter 𝜼𝒏𝒆𝒘,𝒚,𝒊,𝒋	 

Data unit Fraction 

Description Efficiency of the improved cookstove type i and batch j determined 
through water boiling test (WBT) during year y 

Source of data Calculation 

Description of 
measurement methods 
and procedures to be 
applied 

To adopt Option V given in the methodology: 

“Efficiency of the improved cookstoves to be estimated using 
equation 5 above where loss in efficiency per year is calculated, 
and therefore this parameter does not need to be monitored” 

Frequency of 
monitoring/recording 

Annually 

Value applied For ex-ante calculation, the value below is applied. 

Year (y) 𝜼𝒏𝒆𝒘,𝒚,𝒊,𝒋	 

1 32.43% 

2 32.11% 

3 31.78% 

4 31.47% 

5 31.15% 

6 30.84% 

7 30.53% 

8 30.23% 

9 29.92% 

10 29.63% 
 

Monitoring equipment  

QA/QC procedures to be 
applied 
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Purpose of data Calculation of emission reductions  

Calculation method Calculation to be performed using equation below: 

𝜂(0*,!,#,$	 =	𝜂; × (𝐷𝐹()!<9 × 0.94 

Comments  

 

Data / Parameter 𝑩𝒚8𝟏,𝒏𝒆𝒘,𝒊,𝒋,𝒔𝒖𝒓𝒗𝒆𝒚 

Data unit Tonnes 

Description Annual quantity of woody biomass used by improved cookstoves 
in tonnes per device of type i and batch j, determined in the first 
year of the implementation of the project through a sample 
survey 

Source of data Monitoring survey 

Description of 
measurement methods 
and procedures to be 
applied 

Minimum sample size of each type i and batch j should be in line 
with the latest version of Standard for sampling and surveys for 
CDM project activities and programme of activities or guidelines 
provided in methodology Section 8.4 option (b). 

Determined in the first year of the introduction of the devices (e.g. 
during the first year of the crediting period, y=1) through 
measurement campaigns at representative households and/or 
sample survey. Sample surveys to estimate this parameter, that 
are solely based on questionnaires or interviews (i.e. that do not 
implement measurement campaigns) may only be used if the 
following conditions are satisfied. (i) Baseline cookstoves have 
been completely decommissioned and only improved cookstoves 
are exclusively used in the project households; (ii) If multiple 
devices are used in the project, it is possible from the results of 
the survey questions to clearly differentiate the quantity of 
firewood being used by each device. In other words, if more than 
one device, or another device that consumes firewood, are in use 
in project households, then the sample survey needs to 
distinguish the quantity of firewood used by the project device and 
the other devices that use firewood. 

Frequency of 
monitoring/recording 

Determined in the first year of project implementation 

Value applied For ex-ante calculation, the value is assumed as 5 kg/device/day 
or equal to 1.83 tonnes/device/year. 



 Project Description: VCS Version 4.0 

31 

Monitoring equipment Monitoring survey 

QA/QC procedures to be 
applied 

 

Purpose of data Calculation of emission reductions  

 

Calculation method  

Comments  

 

Data / Parameter Life Span 

Data unit Number of years 

Description The operating lifetime of the project device. The life span should 
be reported if the methodology equation 5 is adopted to 
determine the project stove efficiency  

Source of data Manufacturer’s specification 

Description of 
measurement methods 
and procedures to be 
applied 

 

Frequency of 
monitoring/recording 

Once at the time of project stove installation 

Value applied 10 

Monitoring equipment  

QA/QC procedures to be 
applied 

 

Purpose of data Calculation of emission reductions 

Calculation method  

Comments  
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Data / Parameter Date of commissioning of batch j  

Data unit Date 

Description To establish the date of commissioning, the Project Participant 
may opt to group the devices in “batches” and the latest date of 
commissioning of a device within the batch shall be used as the 
date of commissioning for the entire batch. 

Source of data Project database 

Description of 
measurement methods 
and procedures to be 
applied 

 

Frequency of 
monitoring/recording 

Fixed and recorded at the time of commissioning/distribution of 
the last project device in the batch 

Value applied  

Monitoring equipment  

QA/QC procedures to be 
applied 

 

Purpose of data Calculation of emission reductions 

Calculation method  

Comments  

 

Data / Parameter Date of commissioning of project device i 

Data unit Date 

Description Actual date of commissioning of the project device 

Source of data Project database 

Description of 
measurement methods 
and procedures to be 
applied 
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Frequency of 
monitoring/recording 

Fixed and recorded at the time of commissioning/distribution 

Value applied  

Monitoring equipment  

QA/QC procedures to be 
applied 

 

Purpose of data Calculation of emission reductions 

Calculation method  

Comments  

 

5.3 Monitoring Plan 
Sampling Plan 

As per the Guideline for Sampling and Surveys for CDM Project Activities and Programme of 
Activities, version 04.0, the sampling plan is the following: 
 
(a) Sampling design 
 
Due to the large number of ICS envisioned to be distributed under the project, it is not economically 
feasible to monitor each individual ICS unit distributed. Therefore, representative sampling shall be 
undertaken for each batch of ICS. The sampling plan to be designed in line with the requirements 
of the Standard for Sampling and Surveys for CDM Project Activities and Programme of Activities, 
version 08.0. 
 
Samples will be drawn from ICS recorded in the project database administered by the project 
proponent. A detailed explanation of this database is found in Section 1.11 of project description. 
 
Objectives and Reliability Requirements 
 
The objective is to obtain an unbiased and reliable estimate of the proportion or mean value of the 
following key variables over the course of the crediting period. As per CDM Methodology AMS-II.G, 
90/10 confidence/precision shall be applied for annual sampling requirement and 95/10 for 
biennial sampling inspection. As per Standard for Sampling and Surveys for CDM Project Activities 
and Programme of Activities, 90/10 confidence/precision to be adopted for small-scale project 
and 95/10 for large-scale project. Given that the size of the project is under the category of large 
projects, hence 95/10 confidence/precision shall be adopted for all parameters unless the 
average annual emission reductions of the project below the threshold 
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Monitored Parameters: 

The project involves introduction of improved cook stoves as energy efficiency measure: 

 

Target Population 
The target population will be the complete set of appliances (ICS) deployed under the project. 

 

Sampling Method 
The project involves distribution of ICS throughout the project area thereby replacing traditional 
cooking devices. The population is heterogeneous in nature i.e. common technology with similar 
operating characteristics but dispersed i.e. distribution of ICS is spread across different 
states/province of the country. The population consists of sub-populations which are 
homogeneous called as Strata. The characteristics of population (for example quantity of 
biomass consumed) are more similar within the stratum (ICS of same type, vintage and zone in 

No. Monitoring 
parameters 

Sampling 
parameters 

Parameter type Monitoring 
frequency 

1 𝑵𝒚,𝒊,𝒋 
Number of project 
devices of type i 
and batch j 
operating during 
year y 

Proportion of ICS 
still in operation 

Proportion Biennially 

2 
𝐧𝐞𝐰,𝐲,,𝐢,𝐣

 

Efficiency of the 
device of each 
type i and batch j 
implemented as 
part of the project 
activity 

Thermal Efficiency 
of operational ICS 
 
 

Mean value Annually 
 
(The project opts to 
determine the 
efficiency using the 
equation given by 
methodology, 
therefore it is not 
required to monitor 
this parameter via 
sampling survey.) 

3 𝑩𝒚/𝟏,𝒏𝒆𝒘,𝒊,𝒋,𝒔𝒖𝒓𝒗𝒆𝒚 
Quantity of woody 
biomass used by 
project devices in 
tonnes per device 
of type i. and 
batch j 

Daily consumption 
of woody biomass 
per ICS 
 

Mean value Determined in the 
first year of project 
implementation 

h
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which they are operating) than across the strata. Therefore, Stratified Sampling technique will be 
used to conduct sampling survey among ICS batches.  

The populations of each batch will be combined together, the sample size is determined, and a 
single survey will be undertaken to collect data. To ensure the survey result is representative of 
the entire population, the dissimilarity (such as ICS type, vintage and zone in which they are 
operating) within the included CPAs will be taken into account in the sample size calculation. The 
ICS of same type, vintage and zone in which they are operating will be grouped in the same strata. 
Samples will be drawn by using the random number generator. 

 

To determine the parameters, sampling will involve the following approaches (outcome in 
brackets): 

𝑵𝒚,𝒊,𝒋 Visual inspection of the premises to see if ICS is operational and in use.  
Interview with end user if required to verify that ICS is still in use (Yes/No) 

𝑩𝒚8𝟏,𝒏𝒆𝒘,𝒊,𝒋,𝒔𝒖𝒓𝒗𝒆𝒚 Interview with end user and estimate the daily consumption of woody biomass 

of ICS (Daily consumption of woody biomass) 

 

Sample Size  

The procedure to determine the sample of households will ensure that they adequately represent 
the broader project population, minimizing sampling error.  Using, a 90 or 95 per cent confidence 
level, and a 10 per cent margin of error, a random sample will be selected from each strata.  

In order to calculate the required sample size estimates, values for the proportions, mean values, 
and standard deviations are required. As per Guideline for Sampling and surveys for CDM project 
activities and programmes of activities, version 04.0, there are different ways available to obtain 
the estimates of the parameter of interest: 

(a) Refer to the result of previous studies and use these results; 

(b) In a situation where information from previous studies is not available, a preliminary 
sample as a pilot could be conducted and use that sample is used to provide the 
estimates; 

(c) Use best guesses based on the researcher’s own experiences. 

 

Proportion parameter 
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To estimate the sample size for proportion parameters, the following equation9 is used: 

  

Where10: 

𝑉 = 4
𝑆𝐷
𝑝 8

7

 

n  = Sample size 

N  = Population size (Total number of households or ICS)  

p  = Weighted overall expected proportion  

SD2  = Weighted overall expected variance 

1.96  = Represents the 95% confidence required  

           (In the case of 90% confidence, 1.645 shall be used) 

0.1  = Represents the 10% relative precision 

 

 
The overall variance and proportion are calculated using equation below: 
	

	

𝑝	 =
(𝑔! × 𝑝!) + (𝑔" × 𝑝") + (𝑔# × 𝑝#) + ⋯+ (𝑔$ × 𝑝$)

𝑁
	

	

𝑆𝐷2 =
+𝑔𝑎	 × 𝑝𝑎,1 − 𝑝𝑎-. + +𝑔𝑏	 × 𝑝𝑏,1 − 𝑝𝑏-.+ +𝑔𝑐 × 𝑝𝑐,1 − 𝑝𝑐-. +⋯+ +𝑔𝑘	 × 𝑝𝑘,1 − 𝑝𝑘-.

𝑁
 

 
 
Where 

gi = Size of the ith strata where  i = a,…,k 

pi = Proportion of the ith strata where  i = a,…,k 

 

 
9 Equation 1 of Appendix 3, Guidelines for Sampling and Surveys for CDM Project Activities and Programme 

of Activities (Version 04.0) 
10 Equation 2 of Appendix 3, Guidelines for Sampling and Surveys for CDM Project Activities and Programme 

of Activities (Version 04.0) 

VN
NVn

´+´-
³ 22

2

96.11.0)1(
96.1
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Sample size for each strata 

𝑛𝑖 =
𝑔𝑖
𝑁
× 𝑛 

Where:  

ni = Sample size of the ith strata where i = a,…,k 

 

 
Mean value parameter 

To estimate the sample size for mean value parameter, the following equation11 is used: 

  

Where12: 

𝑉 = 4
𝑆𝐷
𝑚 8

7

 

n  = Sample size 

N  = Population size (Total number of households or ICS)  

m  = Weighted overall expected mean  

SD2  = Weighted overall expected variance 

1.96  = Represents the 95% confidence required  

            (In the case of 90% confidence, 1.645 shall be used) 

0.1  = Represents the 10% relative precision 

 

 
The overall variance and mean are calculated using equation below: 
 
 

 
11 Equation 19 of Appendix 3, Guidelines for Sampling and Surveys in CDM Project Activities and Programme of 

Activities (version 04.0) 

12 Equation 20 of Appendix 3, Guidelines for Sampling and Surveys in CDM Project Activities and Programme of Activities 
(version 04.0) 

VN
NVn

´+´-
³ 22

2

96.11.0)1(
96.1
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𝑚	 =
(𝑔& ×𝑚&) + (𝑔Z ×𝑚Z) + (𝑔[ ×𝑚[) + ⋯+ (𝑔\ ×𝑚\)

𝑁  

 

𝑆𝐷% =
,𝑔!	 × 𝑆𝐷'%- + ,𝑔"	 × 𝑆𝐷"%- + (𝑔# × 𝑆𝐷#%) + ⋯+ ,𝑔$	 × 𝑆𝐷$%-

𝑁
 

 

 
Where 

gi = Size of the ith strata where  i = a,…,k 

mi = Mean of the ith strata where  i = a,…,k 

 

Sample size for each strata 

𝑛𝑖 =
𝑔𝑖
𝑁
× 𝑛 

Where:  

ni = Sample size of the ith strata where i = a,…,k 

 
If the resulting sample size based on the above equation is smaller than 30 ICS, then as the 
parameter of interest is a numeric mean value (i.e. not a proportion or percentage) the Student’s 
t-distribution shall be used.  

The sample size for mean value parameter is referred to the equation below13: 

 

  

Where tn-1 is the value of the t-distribution for 95% confidence when the sample size is n. Since 
the sample size is not known yet, the first step is to use the value for 95% confidence when the 
sample is large, i.e. 1.96 and then redefine the calculation. 

The calculation now need to repeat using t-value for 95% confidence. The process should be 
iterated until there is no change to the value of n. 

The project proponent may choose to use the same sample to monitor more than one parameter. 
According to the Standard for sampling and surveys for CDM project activities and programme of 
activities, if there is more than one parameter to be estimated, then a sample size calculation 

 
13 Paragraph 102, Guidelines for Sampling and Surveys in CDM Project Activities and Programme of Activities 

(version 04.0) 
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should be done for each of them. Then either the largest number for the sample size is chosen 
as sampling effort with one common survey, or separate sampling efforts and surveys are 
undertaken for each parameter. For instance, the project proponent may sample separately 𝑵𝒚,𝒊,𝒋j 

and 𝑩𝒚8𝟏,𝒏𝒆𝒘,𝒊,𝒋,𝒔𝒖𝒓𝒗𝒆𝒚 –or a combination of two parameters in the same sample. Sampling more 
than one parameter within the same sample (household) helps reduce travel needs for 
monitoring and the associated costs. At the same time this approach ensures the random 
selection of samples for every parameter. 

Oversampling is strongly encouraged, not only to compensate for any attrition, outliers or non-
response associated with the sample, but also to prevent a situation at the analysis stage where 
the required reliability is not achieved and additional sampling efforts would be required. The 
sample size shown above will be adjusted upwards to account for non-responses, Project 
proponent shall determine the appropriate non-responses rate based on previous experience. 

 

Sampling Frame 
Separate samples shall be taken for each batch. The sampling frames shall be defined as per below. 
In overall, a batch of ICS will have same group of end users which is household users, thus it is 
expected that the geographical locations do not have influence on the parameter of interest. 
Therefore, all monitoring parameters can be assumed to be highly homogeneous for each ICS 
model regardless of how the end user group and distribution/installation location is defined. 

To formulate sample frame, all ICS operating under the batch will be combined together. The 
number of project devices operating may vary with ICS type and zone where they are located & 
efficiency of the ICS depends on the ICS type and ICS age group. Therefore, ICS can be sub- 
grouped into strata based on ICS batch, ICS type, ICS age group and zone where they are located. 
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 Batch j 
Number of 
ICS 
Operating 

100,000 

Zone Greater 
Luanda 

Central North East South West 

ICS Type A A A A A 
ICS Age 
Group 

1 1 1 1 1 

Number 
of ICS / 
strata 

20,000 20,000 20,000 20,000 20,000 

Strata 1 2 3 4 5 
 Sampling frame 

 

(b) Data to be collected: 

(i) Field Measurements: 

The table below summarizes field measurement data requirements 

Parameter Timing 
(indicative) 

Frequency as 
required by 
methodology 

Methods to be 
applied 

Comments on 
seasonal 
fluctuation 

𝑵𝒚,𝒊,𝒋 Monitoring will 
likely occur 
every 12 to 24 
months 

Biennially Visits to the 
premises, visual 
inspection and 
interview with 
ICS end-user. 

Not due to any 
seasonal 
fluctuation. 

𝑩𝒚8𝟏,𝒏𝒆𝒘,𝒊,𝒋,𝒔𝒖𝒓𝒗𝒆𝒚 Monitoring will 
likely occur 
within the first 
year after 
installation 

First year of 
installation 

Visits to the 
premises, visual 
inspection and 
interview with 
ICS end-user. 

Not due to any 
seasonal 
fluctuation. 

 

Hard copies of the surveys will be kept and the database will have back up. Original stove 
purchase contracts, information collected from the registration or other means of acceptance by 
the users will be stored in the project office.  A back-up of the project database will also be stored 
on an electric medium.  All data monitored and required for verification and issuance will be kept 
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for two years after the end of the crediting period or the last issuance of credits for the project 
activity, whichever is later. 

 

(ii) Quality Assurance/Quality Control 

The project proponent will apply measures to ensure the required confidence/precision for each 
sampled parameter is met, allowing for non-response and the possible removal of outliers from 
the sample, as part of a Quality Control/Quality Assurance system.  The choice of measure 
applied to each parameter will depend on the cost of each data collection approach and logistics 
required.  The project proponent will determine the most effective measure for each parameter 
from the following list:  

- Oversampling:  Randomly draw a sample more than the calculated number (say 20%) and 
collect data from each 

- Buffer Group: Randomly draw additional samples (say 20%) and collect data from only for 
minimum numbers of ICS as per sample size calculation.  If this would not result in the 
required sample size data would be collected from the additional ICS that were selected in 
the sample. 

- If precision required is not achieved by reliability check, use the lower bound or upper bound 
of estimates of the parameter.  

The sampling plan has the following procedures in place to ensure good quality data. The project 
proponent will ensure that field personnel have reviewed, understand and have agreed to follow 
the monitoring plan procedures, including provisions for maximizing response rates, documenting 
out-of-population cases, refusals and other sources of non-response.  A quality control and 
assurance strategy will be documented. Quality control and assurance strategies include 
addressing non-sampling errors, such as non-response or bias from interviewer. The project 
proponent or a competent third party designated by the project proponent with the proper skills 
will train the monitoring personnel on how to properly survey households to prevent bias from 
interviewer. In the case a household refuses to participate, another household will be chosen at 
random.  To reduce interviewer bias, good questionnaire design and well-tested questionnaires 
will be used.  

The sample data for mean value parameter is continuous and therefore the presence of outliers 
is possible.  To identify and address outliers for the parameter, outliers will be defined as those 
data points with values greater than three standard deviations from the mean of the sample. 
Data points identified as outliers will be examined further to correct for possible transcription 
and data entry errors but will be omitted from the analysis if no such administrative errors exist. 

 

(iii) Analysis 
The project proponent will manage a project database that includes the following data that can 
be directly attributable to each batch within the project, thereby allowing unambiguous 
determination of the emission reductions attributable to each project: 
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• A list of households participating in each batch / project, including name, 
community/location, distribution/installation date and unique serial number; 

• Testing to ensure that the stoves are still operating above the minimum 25% efficiency 
required by the methodology, by the project proponent or a third party certified by a national 
standards body or an appropriate certifying agency recognized by it.  

• Where replacements are made, assurance that the efficiency of the new ICS is similar to the 
specified.  

 

Data obtained from the samples will be used to estimate proportions and mean values for the 
parameters described above. The values will then be factored into the emissions reduction 
calculations and result in the request for issuance of VERs. The parameters are applied for 
emission reduction calculations.  The stoves that are not in use will be excluded from emissions 
reductions calculations and will not be counted towards the total number of ICS in operation 
during the monitoring period.  

 

(c) Implementation  

Sampling for the purpose of emission reduction calculation and elaboration of the monitoring 
report will occur at the end of each monitoring period. This sampling will be conducted by trained 
personal from project proponent or an experienced third-party entity. The credentials and/or 
training materials for the sampling personal will be provided to the VVB at verification. The 
maximum length of one monitoring period will be two years (duration, not calendar years), with 
option for annual or bi-annual monitoring.  The project proponent will be responsible for managing 
household data collection and entry into the project database. Field personnel will receive 
training on how to properly deal with surveying techniques and reduce errors and sign a document 
certifying that there is no conflict of interest of those involved in data collection and analysis.  If 
there is conflict of interest, the personnel will not be allowed to participate in data collection and 
analysis. The project database will record the start and end dates of each monitoring period and 
record the emission reductions attributable to each monitoring period.  Appropriate record 
keeping procedures will be implemented to ensure that each monitoring period data set can be 
transparently attributed to its corresponding batch/project, preventing any occurrences of double 
counting.  An internal review of the project database will be able to determine the current status 
of each batch — the duration of previous monitoring periods, the households delivering 
monitoring data, and current verification activities. 

 

(i) Assessment for Leakage 
The methodology provides a net to gross adjustment factor of 0.95 to account for leakages, hence 
the surveys are not required to determine leakage.  

The other source of leakage occurs if equipment currently being utilised is transferred from 
outside the boundary to the project activity. All ICS in the project will be newly 
manufactured/assembled or newly installed. 
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(ii) Disposal of Low Efficiency Appliances and Use of Baseline Stoves 

When an ICS is installed, the end user receives information explaining that conventional open 
fire appliance must no longer be used. Follow-up meetings with end users will ensure that those 
who have received an ICS are using it properly and that the conventional open fire is no longer in 
use.  If it is determined that the conventional open fire is still in use along with the operating ICS, 
a survey will be conducted, and discount will be applied to ER formulae for emission reduction 
adjustment. 

 

(iii)  Monitoring Reporting 

The project proponent will assess all monitoring data and produce a monitoring report for the VVB 
to verify corresponding to the preceding monitoring period.  This report will present the data relating 
to the emission reductions generated by those batches during the monitoring period. 

 



APPENDIX 1 
Advertisement in local newspaper Journal de Angola, July 16th 2021 
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