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PROJECT DETAILS

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

The project involves distribution of fuel-efficient improved cookstoves (ICS) in Zambia. The ICS
disseminated through this project will replace the baseline cookstoves.

Through this project, the distribution and installation of approximately 500,000 ICS will be
undertaken for households in Zambia. 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 Zambia 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 Zambia. 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.

A brief description of the project activity instances implemented at the time of validation.

The first project activity instance was implemented on 04 September 2020 under this grouped
project activity. 21,964 project activity instances (ICS) have been implemented till submission of
the validation report.

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 6.79 t CO2¢e per
Year for each project activity instance (i.e., ICS) and 1,713,078 t COze for the group project activity
over the entire crediting period.

Sectoral Scope and Project Type
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The project is categorised under type/category as below:

a) Sectoral scope: 03 - Energy demand
b) Type: Il - Energy efficiency improvement projects

The project is a grouped project.

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.

Project Design

The project is a grouped project.

Eligibility Criteria

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

No. Criterion How the new project activity instances to
comply
Meet the applicability conditions set out ) o ]

1 in the methodology applied to the New project activity instances (TLC-CQC

project 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.

Use the technologies or measures i

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

the project,
Apply the technologies or measures in )

3 the same manner as specified in the Only TLC-CQC Rocket stoves to be adopted in
project description. the project and it will replace traditional

cookstoves in household
Are subject to the baseline scenario ) o )

4 determined in the project description The new project activity instances will be
for the specified project activity and | installed within Zambia only and subject to
geographic area. the same baseline scenario determined in

Section 3.4.
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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
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.

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
GWhtn/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.
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Project Proponent
C-Quest Capital Stoves Asia Ltd

Organization name

Contact person Ken Newcombe

Title Director
Address Brumby Centre, Lot 42, Jalan Muhibbah, 87000 Labuan, Malaysia.
Telephone +6 087 423828

cqc-operations@cquestcapital.com

Other Entities Involved in the Project

At the present, C-Quest Capital Stoves Asia Ltd is the sole entity involved in the project.

Ownership

The project ownership is with C-Quest Capital Stoves Asia Ltd.

Project Start Date

04 September 2020 (Date of commissioning of 1st ICS)

Project Crediting Period

04 September 2020 to 03 September 2030, 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 (tCO2€)

Year 1 849,058

Year 2 1,602,162
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Year 3 2,261,865
Year 4 2,830,683
Year 5 2,462,036
Year 6 2,103,379
Year 7 1,754,563
Year 8 1,415,443
Year 9 1,085,876
Year 10 765,718
Total estimated ERs 17,130,783
Total number of crediting years 10
Average annual ERs 1,713,078

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 15 bricks that will be made by the households using locally
available clay. The average size of the brick would be 22.5¢cm x 11cm x 6.5¢cm. 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):
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Name of ICS user or head of the household

Address / GPS of ICS household

Phone number of ICS user or household, where available.
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 Zambia with coordinates-
13°08'02.0"S latitude and 27 °50'57.6"E longitude?.
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Zambia is divided into 10 provinces. To facilitate the management, implementation, monitoring
and sampling stages of the project, the project proponent divides the project boundary into 5
project regions.

No. Project Region Provinces

1 Central Area Central, Copperbelt

2 Northern Area Northern, Luapula, Muchinga
3 Eastern Area Eastern, Lusaka

4 Western Area Western, North-Western

5 Southern Area Southern

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.

1.14 Compliance with Laws, Statutes and Other Regulatory Frameworks
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There are no laws and regulations governing the use of improved cookstoves in Zambia
households. The project is a voluntary effort by the project proponent.
A review is made on Zambia environmental laws and regulations as below:

a) The Environmental Management Act, 2011

b) The Environmental Protection and Pollution Control (Environmental Impact Assessment)
Regulations, 1997

c) The Environmental Management (Licencing Regulations 2013)

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

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.

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.

Additional Information Relevant to the Project
Leakage Management

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:
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a) Environmental Sustainability

The project will help significantly reduce greenhouse gas emissions over its lifetime.

e 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

e 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.

e 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.

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

¢) Economic Sustainability

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

e Household expenditures on cooking fuel will be reduced through the use of the ICS.

e  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

No potential negative environmental or socio-economic impacts have been identified for the
project.

2.2 Local Stakeholder Consultation

Feedback was requested from local stakeholders for the “Installation of high efficiency wood
burning cookstoves in Zambia” program between October 26, 2020 and November 25th, 2020.2

2 At the project planning stage, only one Verra cookstove project was planned for Zambia. Due to different
investors, it was implemented as two separate projects which are Project 2340 Installation of high efficiency
wood burning cookstoves in Zambia and Project 2371 Installation of high efficiency wood burning cookstoves
in Zambia - Project 2. Both projects are identical and implemented with same technology, same local partner
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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.

Stakeholders were invited to provide feedback via multiple methods including, an announcement
posted on C-Quest Capital’s website on October 26th, 2020 with an electronic feedback form,
Project Description Presentation, and Non-Technical Summary. Furthermore, an English
newspaper advert ran in Zambia Daily Mail, a major national newspaper, on November 12th,
2020; and e-mail invitations were sent from C-Quest Capital on November 4th, 2020 to 43 people
from organizations around the country including government, NGOs, stove manufacturers, project
developers, academia and private and public-sector entities involved with cookstoves and/or
sustainable energy. The email included a link to the CQC website announcement and feedback
form which resulted in electronic commentary from eight additional stakeholders (See Appendix
1).

Ten individuals gave feedback at the National Stakeholder level over a six-day period of one-on-
one meetings. Additionally, three separate group meetings for beneficiaries were held in villages
in the Kafue District, generating another twenty-nine feedback providers. The meetings opened
with introduction of the participants and an overview of the agenda. Respective co-chairs,
introduced the project, explaining in detail the objectives and scope of operation for the target
communities. Beneficiaries reported throughout the communities that if a stove project were
brought into their community, it would improve the lives of the local people by offering them jobs,
protecting their health through significantly reducing exposure to smoke, decrease fire related
accidents to women and children, and protecting the health of their environment. There was
evidence to show that these reasons would also improve income and save them money because
of time-savings and using small diameter wood, which is not sold, but readily available in most
areas. Although the stove was new and unfamiliar to the beneficiaries used to cooking on
traditional fires, participants unanimously acknowledged the benefits of the improved cookstove
and were eager to receive training and begin projects in their villages. To summarize one female
beneficiary, “the world is changing and there is new technology available, if you don’t learn about
it now, when it’s over, you will remain behind.”

Some challenges that were raised throughout these discussions were, 1) speed of cooking on
the stove is very important if measurable time-savings are to be made. 2) Some early adopters
reported the stove does not emit enough heat for families to sit around and enjoy after a meal or
share stories like they are used to with traditional fires. During the rainy season, heat off-put is
important on their cooking device so they can warm themselves. 3) Failure of the stoves ability
to prepare meals in large pots for bigger families, as the pot rest cannot accommodate, resulting
in the stove not being fully utilized. 4) Involvement from community leaders/establishing a

and same implementation timeline. Given that both projects are identical, thus one local stakeholder meeting
was conducted to cover both projects. The outcome from local stakeholder meeting will be applied for both
projects.
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committee is critical to the success and smooth implementation of a stove project and they must
begin planning now on when to hold meetings for the next activities so they are organized and so
that a larger community turnout can participate in the meetings as the programs will affect the
whole village. 5) Furthermore, these meetings should not be scheduled in the rainy season as
most people are out in the fields planting and requests for providing drinks/snacks or
compensating them for time were also touched on.

The national stakeholder holder meeting reflected the sentiments of the beneficiaries with some
additional commentary. Charcoal production and firewood collection are the main drivers of
deforestation in Zambia. The addition of high efficiency stove technology is one of the best
alternatives local organizations can implement to help address these issues that smallholder
farmers are facing due to rampant deforestation, greenhouse gases, and climate variability.
Incorporating tree planting and re-forestry initiatives, (encouraging fast growing species, good for
firewood) into these stove interventions along with other IGA should not be left out when
evaluating the success of this work. By cross-promoting such activities together, beneficiaries will
continue to see the monetary benefits gained from using the stove and using less wood for
cooking. Crop land maps should be consulted when selecting implementation sites with partners
for cookstove projects. Regarding behavior change to improved stove use and adoption,
continuous household, and community sensitization with engagement from traditional
authorities to enforce the programs may help to reduce suspicions among participants, and the
proposed plan of installing of double stoves will enable individuals to cook two dishes at the
same time and avoid reverting to traditional three stone fires.

Some additional requests by the national stakeholders were dually noted. 1) A request for
performance metrics of the stove to be shared with stakeholders came out of one meeting with
the Ministry of Agriculture. 2) There is need for these programs to include a component on
establishing fuel woodlots, especially in areas where there are no trees or shrubs, and they
experience variability in rainfall. In encouraging communities to plant trees and establish
woodlots, there will be a continuous source firewood at the household level. 3) The steel used for
metal parts is available in Zambia and an argument was made in favor of manufacturing them
locally to reduce importation costs and provide employment opportunities for young people
and/or local artisans. 4) Under and over cooking foods is a primary contributor to malnutrition,
S0 a request to conduct cooking tests on the stove would help understand how long it takes to
cook different local foods. By incorporating this information into a Zambia specific training, the
presentation, the information would be more relatable to participants. 5) Modifying the current
stove to have a built-in oven that allows women to bake would attract more individuals to use it
and create another potential avenue to generate household income. 6) A CQC office should be
setup in Zambia. Problems encountered in the field could be resolved quickly if there were CQC
technical staff to speak to. In conclusion, the primary advantage of these stove programs is that
they help build the capacity of the community. The knowledge on how to construct and use them
remain within the community and will be passed on to the next generation. All parties welcome
the expansion of the stove projects and to continue implementing in both rural and urban areas.
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PP will ensure that regular monitoring will be conducted by the field staff and/or project
managers to take feedback from the local stakeholders. Stakeholders’ will raise their concerns

(positive or negative) during implementation of the project activity. The project proponent will
take due account of the input received and will take the necessary action in terms of either

updating the project design or justifying the stakeholder to resolve their queries.

Environmental Impact

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

Public Comments

No comments were received for this project during the public commenting period.

AFOLU-Specific Safeguards

This section is not applicable as the project is a non-AFOLU project.

APPLICATION OF METHODOLOGY

Title and Reference of Methodology

Applicability of Methodology

VMROO0O06: Methodology for Installation of High Efficiency Firewood Cookstoves, Version 1.13

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
345% as per the
specifications.

manufacturer’s

3VMRO006 Methodology for Installation of High Efficiency Firewood Cookstoves - Verra
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Both ‘Projects’ and ‘Large Projects’ can use
the methodology

Estimated average  annual emission
reductions for the grouped project activity are
greater than 300,000 tonnes CO2e per year.
Therefore, proposed project qualifies the

“Large Projects” criteria.

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

referring to

official reports or

The harvesting of non-renewable biomass is
commonplace
reasonably concluded that has been the case
since 31 December 1989. Between 1990 and
2000, Zambia lost, on average, 444,800
hectares of forest per year. This amounts to
rate of

in Zambia and can be

an average annual deforestation

0.91%.

Between 2000 and 2005, the rate of forest
change increased by 10.0% to 1.00% per
In total, between 1990 and 2005,
Zambia lost 13.6% of its forest cover, or
around 6,672,000 hectares. Measuring the
total rate of habitat conversion (defined as

annum.

change in forest area plus change in
minus net

expansion) for the 1990-2005
Zambia lost 14.3% of its forest and woodland

habitat4(more detail provided below).

woodland area plantation

interval,

For the specific case of biomass residues
processed as a fuel (e.g. briquettes, wood
chips), it shall be demonstrated that: (a) It is
produced using
biomass (more than one type of biomass may
be used). (b) The consumption of the fuel
should be monitored during the crediting

exclusively  renewable

period and (c) Energy use for renewable
biomass processing (e.g., shredding and
compacting in the case of briquetting) may be
considered as equivalent to the upstream
emissions associated with the processing of
the displaced hence
disregarded.

fossil fuel and

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

4 http://rainforests.mongabay.com/deforestation/2000/Zambia.htm
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The project design shall explain the proposed
method for distribution of project devices
including the method to avoid double
counting of emission reductions such as
unique identifications of product and end-
user locations (e.g., programme 10g0)

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
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 project design shall also explain how the
proposed
counting of emission reductions, for example

procedures prevent double
to avoid that project stove manufacturers,
wholesale providers or others claim credit for

emission reductions from the project devices

The
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

stove manufacturers/wholesale

Additional Evidence that the non-renewable biomass has been in use since 1989

The Food and Agriculture Organization of the United Nations’ Global Forest Resources
Assessment Country Report of Zambia indicates that forested and other wooded land has been
steadily decreasing since 1990: It therefore may be concluded that non-renewable biomass has
been in use since 31 December 1989.

FRA 2005 Categories Area (1000 hectares)

1990 2000 2005
Forest 49,124 44,676 42,452
Other wooded land 4,081 3,468 3,161
Other land 21,134 26,195 28,726
...of which with tree cover - - -
Inland water bodies 922 922 922
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TOTAL 75,261 75,261 75,261

Project Boundary

E Included? | Justification/Explanation

Major source

Emission from

PR Use of non- CHa Yes Major source
% renewable
§ biomass/Fossil N20 Yes Major source
fuel . .
Other  No No other source identified
CO> Yes Major source
Emission from
5 UEE G M CHa4 Yes Major source
(4]
g r(?newable N2O Yes Major source
biomass
Other No No other source identified

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

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 | countries, any systematically
enforced law, statute or other regulatory framework.
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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.

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.

Methodology Deviations
The project did not apply any methodology deviations.

QUANTIFICATION OF GHG EMISSION
REDUCTIONS AND REMOVALS

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.

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.

Leakage

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

Net GHG Emission Reductions and Removals
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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.

ER, = Z Z ERy ;5 Equation (1)
i

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
ER, = Emission reductions during year y in t CO2e
ER,; ;i = Emission reductions by improved cookstove of type i and batch j during
year y int CO2e
ERy,i,j = By,savings,i,j X NCVwood fuel X fNRB,y X (Ewa,COZ + Ewa,non COZ) Equation (2)
X Ny,i.j X 0.95
Where:
By savings,i,j = Quantity of woody biomass that is saved in tonnes per improved
cookstove of type i and batch j during year y
fnrBy = Fraction of woody biomass that can be established as non-renewable
biomass (fnrs)®
NCViyood fuel = Net calorific value of the non-renewable woody biomass that is
substituted or reduced (IPCC default for wood fuel, 0.0156 TJ/tonne)®é
EFyf.coz = CO2 emission factor for the use of wood fuel in baseline scenario (IPCC
default for wood fuel, 112 tCO2/TJ)7
= Non-CO2 emission factor for the use of wood fuel in baseline scenario
EFwfmon coz (IPCC default for wood fuel, 26.23 tCO2/TJ)8

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

72006 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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Ny ij = Number of improved cookstoves of type i and batch j operating during
yeary
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:

Mne V] .
By,savings,i,j = Byzl,new,i,survey X (L - 1) Equat|0n (3)
Noid
where
Nold = Efficiency of baseline cookstove
Nnew,y,i,j = 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.

= 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.

By:l,new,i, j,survey

Nnew,y,i,j = Np X (DFn)y_l X 0.94

Equation (4)
where
Mp = Efficiency of project stove (fraction) at the start of project activity.
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
(DE,)¥1 = 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 500,000 ICS.
2) ICS installation to be implemented in 4 years with each year comprises of 125,000 ICS.

3) The life span of ICS is 10 years. For conservative estimate of ER, the annual stove loss rate
is estimated at 10%.

4) By—1new,jsurvey IS @ssumed as 1.83 tonnes / device / year
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Determination of number of ICS operating during yeary

Ny.i,i

= 125,000 x [1 - (y-1) x 10%]
Example of calculation:

Ify=2,

N,; ;= 125,000 x [1 - (2-1) x 10%]

= 125,000 x 90%

=112,500
Hence, the number of ICS operating during year y is as below:
Year (y) Ny;;

1 125,000
2 112,500
3 100,000
4 87,500
5 75,000
6 62,500
7 50,000
8 37,500
9 25,000
10 12,500

Determination of efficiency of ICS during yeary

Mnew,y,i,j = Np X (DFn)y_l X 0.94
Where
np = 34.5%

DE, = 0.99
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Example of calculation:

Ify=2

Tnew,y,ij = 34.5% X (0.99)21X 0.94

=32.11%

Project Description: VCS Version 4.0

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

Year (y) Nnew,y,ij
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%

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

By,savings,i,j = By=1,new,i,survey X (

Example of calculation:

If y=2,

Nnew,y,i,j
newytl _q
Notd

By savings,i,j= 1.83 X[(0.3211/0.1) -1]

= 4.0343 tonnes

)

24



v VCS

Project Description: VCS Version 4.0

Year (y) | By—1new,isurvey Nnew,y,ij Dold By savings,ij
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
10 1.83 29.63% 0.1 3.5816

Determination of emission reductions by ICS of year 1 during yeary

ERy;; = By savingsij X NCViwood fuet X fursy X (EFwg.coz + EFyfnoncoz) X Ny j X 0.95
Where

NCViood fuer = 0.0156 TJ/tonne

fNRB,y =0.81

EFWf,COZ + EFWf,TLOTL co2 = 112 + 2623 = 13823 tCOZ/TJ

Example of calculation:
If y=2,
ER,;; =4.0343 X 0.0156 X 0.81 x 138.23 X 112,500 X 0.95

= 753,104 tCO2

Year By,savings,i,j NCVwood fuel fNRB,y Ewa,COZ Ny,i,j ERy,i,j

+ Ewa,non c02
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1 4.0935 0.0156 0.89 138.23 125,000 849,058
2 4.0343 0.0156 0.89 138.23 112,500 753,104
3 3.9757 0.0156 0.89 138.23 100,000 659,703
4 3.9177 0.0156 0.89 138.23 87,500 568,818
5 3.8603 0.0156 0.89 138.23 75,000 480,411
6 3.8034 0.0156 0.89 138.23 62,500 394,447
7 3.7471 0.0156 0.89 138.23 50,000 310,887
8 3.6914 0.0156 0.89 138.23 37,500 229,698
9 3.6362 0.0156 0.89 138.23 25,000 150,844
10 3.5816 0.0156 0.89 138.23 12,500 74,289

As years 2, 3 and 4 are using the same assumption applied on yeaar 1, therefore the total
emission reductions to be achieved by the project over 10 years of crediting period is as below:

Estimated emission reductions (tCO2)

Year Year 1 Year 2 Year 3 Year 4 Total

8,49,05

Year 1 8 0 0 0 849,058

Year 2 7,53,104 8,49,058 0 0 1,602,162
6,59,70 7,53,104 8,49,058

Year 3 3 0 2,261,865
5,68,81 6,59,703 7,53,104 8,49,058

Year 4 8 2,830,683

Year 5 4,80,411 5,68,818 6,59,703 7,53,104 2,462,036
3,94,44 4,80,411 5,68,818 6,59,703

Year 6 7 2,103,379

Year 7 3,10,887 3,94,447 4,80,411 5,68,818 1,754,563
2,29,69 3,10,887 3,94,447 4,80,411

Year 8 8 1,415,443
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1,50,84 2,29,698 3,10,887 3,94,447
Year 9 4 1,085,876
Year 10 74,289 1,50,844 2,29,698 3,10,887 765,718
Total 17,130,783
Number of crediting period 10
Average annual ERs 1,713,078

Estimated project
emissions or

removals (tCO2e)

Estimated
leakage
emissions
(tCO2e)

Estimated net
GHG emission
reductions or
removals (tCO2ze)

Estimated
baseline
emissions or
removals (tCO2ze)
Year 1 849,058
Year 2 1,602,162
Year 3 2,261,865
Year 4 2,830,683
Year 5 2,462,036
Year 6 2,103,379
Year 7 1,754,563
Year 8 1,415,443
Year 9 1,085,876
Year 10 765,718
Total 17,130,783

5 MONITORING

5.1 Data and Parameters Available at Validation

Data / Parameter fnrs,

849,058
1,602,162
2,261,865
2,830,683
2,462,036
2,103,379
1,754,563
1,415,443
1,085,876

765,718

17,130,783
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Fraction of woody biomass saved by the project activity during
year y that can be established as non-renewable biomass
IPCC 2019 refinement, UNData & FAO reports.

VS il il e e 1 ol N This parameter shall be determined ex-ante. C4 EcoSolutions
data or description of (Pty) Ltd was appointed as third party to study and derive the fnrs
measurement methods value for Zambia. The value has been calculated in accordance
and procedures applied with Tool 30 version 3; using latest available versions of Food and
Agriculture Organization (FAO) report, UN Data and other publicly
available data that have been published by reliable sources.

Project Description: VCS Version 4.0

Purpose of Data Calculation of emission reductions

Comments The report and calculation spreadsheet of fnrs was made
available to VVB during the validation.

Data / Parameter NCV yo0d fuet

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

Tl 0 R R o1l |PCC default value
data or description of

measurement methods

and procedures applied

Purpose of Data Calculation of emission reductions
-

Data / Parameter EF ¢ co2
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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 RId&eXeEIEIIA%EINES
data or description of

measurement methods
and procedures applied

Purpose of Data Calculation of emission reductions

Comments

Data / Parameter EF 5 non coz

Data unit tCO2/TJ

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

Description

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

Source of data

Value applied 26.3

Justification of choice of RTINS
data or description of

measurement methods
and procedures applied

Purpose of Data Calculation of emission reductions

Comments

Data / Parameter

Data unit

Description

Source of data

Value applied

Nota

Fraction
Efficiency of baseline cookstove

Methodological default value

©
=
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IVl ilo Mo e 1 oI =N A default value of 0.1 shall be used if baseline device is a three-
data or description of stone fire using firewood (not charcoal), or a conventional device
(NEESIENENENEOE R with no improved combustion air supply or flue gas ventilation,
I NCIELIEERC IV that is without a grate or a chimney

Purpose of Data Calculation of emission reductions
-

"
Efficiency of project stove at the start of project activity.
Manufacturer’s specification

VAt e R et oI - Xoj This parameter shall be determined ex-ante
data or description of

measurement methods

and procedures applied

Purpose of Data Calculation of Nnewy, ij
-

5.2 Data and Parameters Monitored

Data / Parameter Ny;ij

Number of project devices of type | and batch j operating during
yeary

Source of data Monitoring

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

Frequency of At least once every two years
monitoring/recording
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Value applied

Monitoring equipment

QA/QC procedures to be
applied

Purpose of data

Calculation method

Comments

Data / Parameter

Description

Source of data

Description of
measurement methods
and procedures to be
applied

Frequency of
monitoring/recording

Value applied

Project Description: VCS Version 4.0

For ex-ante emission reduction calculation, it is assumed that the
project will distribute up to 500,000 ICS and the installation/
distribution of ICS to be implemented in 4 years with each year
comprises of 125,000 ICS.

Monitoring survey

Calculation of emission reductions

Proportion of operational stoves obtained from the survey is
multiplied by the total commissioned stoves to arrive at this value

nnew,y,i,j

Fraction

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

Calculation

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”

Annually

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

Year (y) Mnew.y,ij
1 32.43%
5 32.11%
3 31.78%
4 31.47%
5 31.15%
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Monitoring equipment
QA/QC procedures to be
applied

Purpose of data

Calculation method

Comments

Data / Parameter

Description

Source of data

Description of
measurement methods
and procedures to be
applied

Project Description: VCS Version 4.0

6 30.84%
7 30.53%
8 30.23%
9 29.92%
10 29.63%

Calculation of emission reductions

Calculation to be performed using equation below:
Nnew,y,i,j = Np X (DFn)y_l X 0.94

B y=1new,ij,survey

Tonnes

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

Monitoring survey

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
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Frequency of
monitoring/recording
Value applied

Monitoring equipment
QA/QC procedures to be
applied

Purpose of data

Calculation method

Comments

Data / Parameter

Description

Source of data

Description of
measurement methods
and procedures to be
applied

Project Description: VCS Version 4.0

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.

Determined in the first year of project implementation

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

Monitoring survey

Calculation of emission reductions

Life Span
Number of years

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

Manufacturer’s specification

TLC cookstoves will be manufactured to match the fixed design
specification. This will be achieved using brick molds of specified
dimensions to make bricks to be used for stove construction
locally. This will ensure that each stove that is built at individual
end user household measures exactly same as the dimensions
specified by the manufacturer. Post construction, training will be
provided to end users on use, care, and upkeep of these stoves.
PP will conduct periodic audits and surveillance of the stoves
that will be distributed under the project activity to ensure their
proper functioning throughout the project lifetime. This along
with spot audits and after installation maintenance services, will
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ensure that the project stoves continue to work at efficiencies as
specified by the manufacturer.

Frequency of Once at the time of project stove installation
monitoring/recording

Value applied 10
Monitoring equipment -

QA/QC procedures to be =
applied

Purpose of data Calculation of emission reductions

Calculation method =

Comments =

Monitoring Plan

The Monitoring Plan applied in this project involves several key elements that ensure that the
PP and/or CPA-Implementer have high-quality, unbiased, and reliable information regarding the
performance of the project in terms of implementation and outcomes, and for the purposes of
calculating Verified Carbon Units (VCUs) following VMR 0006 version 1.1 on the basis of the
amount of non-renewable biomass saved by the ICS in the project activity. The key elements are
the following;:

- Data collection procedures

- Distribution and Monitoring Database

- Spot Checking of ICS (ongoing)

- Sample Plan for the Monitoring Survey

- Data Quality, Consistency and Duplication Checks
- Monitoring Reporting

The below flow-chart illustrates the roles and responsibilities of the parties during the
implementation of the monitoring plan for the project. In the below flowchart, the project
implementer is abbreviated to “Imp” and can be the PP or another party authorized by the PP.
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Data quality checks:

Stove number; Stove

Consistency, type; beneficiary

duplicity; errors

details etc.
v v
Stove registration o Database R
by user development
Imp Imp
Database .
Imp Correction Spot Checking O
Imp
Gaps
Identification
Stakeholder Responsible
- Intermediate steps
Type of data/Inputs Monitoring
O Ongoing Continuous Imp
process

Preparation of
Monitoring Report
PP

Submission of
findings to VVB

Below is the description of the above steps on the flow-chart.
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1. Imp: User registers stove: Project implementer will collect/receive the necessary
information requested in the Registration process from the user. Means of collecting this
information may be through a physical Registration Card filled by project Imp staff, retailers,
end-users, or partner organization’s staff, or through the use of ICTs or SMS. Project
Implementers’ staff shall double check the accuracy of information provided, and request
for field staff additional clarifications if needed.

2. Imp: Data logged into database: Project implementer trained staff will input the data in the
database either manually (if data collected from physical Registration Card) or this will be
automatically input if data was collected using ICTs or SMS. Project implementer staff shall
double check the information included on the database and check for duplications. Any
duplicate information shall be investigated, and errors corrected or excluded from the
database if it is a true duplicate entry.

3. Imp: Spot- checking (ongoing): Project implementer field staff will randomly select units
included in the database and visit or contact the stove users to cross-check the information
on the database with the factual evidence in the field. Any inconsistencies found (e.g.,
change in the address of a user) will be updated on the database, and in the case, ICS are
found to be no longer in use, they will be clearly marked as such and excluded from
emission reductions calculations.

4. Imp: Monitoring: Project implementer will follow the requirements as per PD to collect the
necessary information for a monitoring report.

5. PP: Preparation of monitoring report: the project implementers or the PP will prepare the
final monitoring report to be provided to the VVB for verification of emission reductions. A
copy of the monitoring report will remain with the PP

The PP will coordinate and manage each project Implementer and assist them in implementing
each element of the monitoring plan. The monitoring plan shall be elaborated in accordance
with the Sampling Plan below. Also, regular audits conducted throughout the project lifetime
ensures proper functioning of stoves and determination of the lifespan of the same.
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Sampling Plan

As per Standard for Sampling and Surveys for CDM Project Activities and Programme of Activities;
version 09.0, the sampling plan is the following:

(a) Sampling Design

Due to the large number of ICS envisioned to be distributed as part of the project activity, it is
not economically feasible to monitor each individual ICS unit distributed. Therefore,
representative sampling will be undertaken as part of a Sampling Plan that is designed in line
with the requirements of the “Standard for sampling and surveys for CDM project activities and
programme of activities”.

(i) Objective 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, and with 90/10
confidence/prevision (as per applied methodology VMR 0006; version 1.1).

Monitored Parameters:

Sr. no | Parameter Description of Parameter Frequency

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

2 By=1,new,, survey Quantity of woody biomass used by project | Determined in the
devices in tonnes per device of type i. and | first year of project
batch j implementation

(ii) Target Populations:
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The target population are all households in the project database which are using fuelwood in ICS
distributed under the project for cooking.

(iii) Sampling Frame

It is expected that the geographical locations do not have influence on the parameters of
interest that is Ny, j, & By=1,new,i, survey. Therefore, these parameters can be assumed to be highly
homogeneous regardless of how the end user group and distribution/installation location is
defined since the end users shall always be households and geographical location is restricted
to the project boundary. The Sampling Frame for individual parameters have been defined in
the following paragraphs

The sample frame refers to all the information sources on the Database. The SMS/ICT system
is the primary mechanism for data collection for newly distributed ICS and the Monitoring
Survey (which includes a household questionnaire and visual inspection of ICSs) that will be
used throughout the lifetime of the project. The SMS/ICT data is used to populate the stoves
Database and the Monitoring Survey follows the “Standard for Sampling and Surveys for CDM
Project Activities and Programme of Activities”; version 09.

All the TLC rocket stoves distributed under this project shall be grouped together to create a
Primary Sampling Unit which is homogenous. The procedure to determine the sample of
households will ensure that they adequately represent the broader project population,
minimizing sampling error. Using, a 90 per cent confidence level, and a 10 per cent margin of
error, a random sample will be selected from the target population.

1) Sampling frame for proportion of ICS still in operation (Ny;)

The first step is to identify the Primary Sampling Units.

Factors such as model of the ICS do not effect parameter Ny,;. Therefore Primary sampling unit in
case of parameters Ny, is independent of model of stove.

2) Quantity of woody biomass used by project devices in tonnes per device (By=1.new.i. survey)

The Parameter By=1.new.i. survey Shall vary in accordance with its model. Hence for this parameter,
the Primary Sampling Unit shall be defined as the group of ICSs of the same model. If two
different ICS models being implemented in the same project - this will form two Primary
Sampling Units.

(iv) Sampling Method
The sampling method for the monitored parameters Ny,ij, and By=1,new,i, survey is Simple Random

Sampling and samples will be randomly selected from the primary sampling units as illustrated
above. To ensure a random selection of ICS, random number generators shall be applied. Each
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ICS in the target population is uniquely identifiable by its unique ID number. Each ICS can thus be
allocated a Sample Selection Number in each monitoring period, starting at 1 and increasing up
to the total number of ICS in the Database for that pre-defined sampling frame. Applying the
random number generators, the ICS can then be randomly chosen from the defined population
up to the required sample size as calculated by the project proponent.

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

Ny,i4: 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)

By=1,new,i, survey Interview with end user for determining average quantity of fire wood used in
the project stove per day. Measurement campaigns for estimation of
consumption of wood in project households. (Wood fuel quantity)

Using the formulas below, the CME will randomly sample the required number of ICS from the
primary sampling units.

(v) Sample Size

For the estimation of the proportion or mean value of the parameters investigated, the minimum
sample size for each sample frame has to achieve the 90/10 confidence/precision.

The procedure to determine the sample of households will ensure that they adequately represent
the broader project population, minimizing sampling error. Using a 90 per cent confidence level,
and a 10 per cent margin of error, random samples will be selected from each Primary Sampling
Unit. The parameter number of stoves still in operation during the monitoring period as
determined by the monitoring survey (Ny,j) will be estimated through sampling annually/biennially
and the parameter Quantity of woody biomass used by project devices in tonnes per device
By=1,new,i, survey Shall be estimated through sampling within the first year of project installation.
By=1,new,i, survey Can be coupled with Ny;; for the first year. Of the two parameters to be monitored,

Ny,ij is proportion/percentage parameter and By=1,new,, survey IS @ mean value parameter.

In order to calculate the required sample size estimates, values for the proportions and the mean
values are required. Furthermore, the standard deviation needs to be assumed in case of
sampling for a mean value. As per Guidelines for Sampling and surveys for CDM project activities
and programmes of activities, 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.

39



v VCS

Project Description: VCS Version 4.0

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

For the registration purpose of project, option (c) as stated above shall be applied. For the
following monitoring periods, the estimates can be adjusted taken the results of the previous
monitoring period(s) into account or the result from recent pilot study which is conducted after
the previous monitoring periods.

Parameter Ny,

To estimate the sample size for the parameter Ny,ij the following equation is used:

1.6452N x px (1— p)
nz
(N -1)x0.1*> x p* +1.645* px (1- p)

Where:

n = Sample size

N = Population size (Total number of households/ICS)
p = Expected proportion

1.645 = Represents the 90% confidence required

0.1 = Represents the 10% relative precision

The following assumptions are made to exemplify the sample size calculation for the parameters.

1. An overview of the estimated sample sizes for a hypothetical population of 200,000 ICS units
applying a level of 90/10 is provided below. It is likely that all the sample frames for each
parameter will include fewer than 100,000 ICS in the first monitoring period, so this is a
conservative approach. Hence, population size, N, is taken as 100,000 households/ICS
(Assuming one ICS for one household).

2. It is expected at least 80% of ICS still in operation, hence the expected proportion p is taken
as 0.8.

Sample size calculation:

The calculation of the required sample size for each parameter in the first monitoring period is
illustrated below. In all cases a conservative approach is taken, however if for any parameter the
required confidence/precision is not met then the CME will randomly select an additional sample
and collect further data from this sample to ensure the pooled data meet or exceed the required
thresholds.

Based on the above assumptions, the resulting sampling size is calculated as:
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1.6452 x 100,000 x 0.8(1 — 0.8)

> = 67.61
" =1100,000 — 1) x 0.12 x 0.82 + 1. 6452 x 0.8(1 — 0.8)

Therefore, in this case a sample size of 68 is to be sampled from each primary sampling unit.
Parameter By=1,new,, survey:

For the purposes of determining sample size in the first monitoring period, the performance of
ICS is characterized by the range of likely mean wood consumption and the likely values of SD
relative to the mean, according to the type of ICS. The ICS models that are manufactured in
modern factories tend to be very highly efficient (30-50% thermal efficiency) and have been
designed to meet stringent efficiency specifications, so the standard deviation is expected to be
relatively low.

To estimate the sample size for parameter By=1,new,i, survey the following equation is used:

. 1.645% NV
(N -1)x0.1% +1.645%V

Where:
2

Y :( SD j

mean
n = Sample size
N = Population size (Total number of households/ICS)
mean = Expected mean of ICS thermal efficiency
SD = Expected standard deviation
1.645 = Represents the 90% confidence required
0.1 = Represents the 10% relative precision

Based on the above assumptions, the sample size calculation would be

2
1.6452 x 100,000 x (M)

0.38
0.076
0.38)

n> > =10.82

(100,000 — 1) x 0.12 + 1.6452 x (

4]



v VCS

Project Description: VCS Version 4.0

The resulting sample size based on the above equation is smaller than 30, since By=1,new,i, survey iS
a numeric mean value (i.e. not a proportion or percentage) the Student’s t-distribution shall be
used as per paragraph 14 of “Standard for Sampling and Surveys for CDM Project Activities and
Programme of Activities, version 09.0.

The sample size for parameter By=1new,i, survey Under t-distribution is referred to the equation
below:

2
no t., xSD
0.1xmean
Where tn-1is the value of the t-distribution for 90% confidence when the sample size is n. Since

the sample size is not known yet, the first step is to use the value for 90°% confidence when the
sample is large, i.e., 1.645 and then redefine the calculation.

~ (1.645 X 0.076
"={"01x0238

2
) =10.82
Thus n is rounded up to 11.

The calculation now needs to repeat using t-value for 90% confidence and n = 11

(2.228 %X 0.076
n=|\——m——mss

2
0.1x 0238 ) = 19.86
And n is rounded to 20.

The calculation now need to repeat using tn-z value for n = 20. The process should be iterated
until there is no change to the value of n.

t19-1 2.093
n= 17.52
Round up 18

9 For CPAs not qualifying the conditions under paragraph 12 of Tool 19, the requirements of the applied methodology shall
apply.
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tis1 2.110
n= 17.81
Round up 18

The repeated calculation shows that n = 18. Thus, the sample size to be sampled from each
sampling unit is 18.

Since parameters Ny,,j, and By=1,new,, survey Share the same sampling units, CME may choose to
have one common survey for these two parameters with largest number of sample size between
these two parameters being chosen. 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, CME shall
determine the appropriate non-responses rate based on previous experience.

(b) Data:

(i) Field Measurements:

To monitor the number of stoves that continue to be in use (Nyi,ij), the data collected will be a
representative number of stoves in the database that are in use for the monitoring period. The
method of collecting data will be field surveys of required sample size of ICS users in the
database. Data will be collected from the field surveys, entered in the database and included in
the monitoring report.

For monitoring By=1,new,i, survey, the data collected will be representative number of stoves in the
database that were distributed within one year of start date of CPA implementation. The method
of collecting data will be field survey and frequency will be once during the entire crediting
period.

The table below summarizes field measurement data requirements

Parameter Timing (indicative) | Frequency (required Methods to be Comments
by AMS 11.G -Version applied on seasonal
11.1) fluctuation
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Ny, j Monitoring will annual/biennial Visits to the Unlikely to
likely occur every premises, visual | be due to
12 months inspection and any
interview with seasonal
ICS end-user fluctuation.
By=1,new,i, survey | Within 1st year Once. The value will Visits to the unlikely
from the starting be fixed for entire premises, visual
date of CPA crediting period inspection,
implementation measurement
for CPAs applying and interview
equation 8 of with ICS end-
applied user.
methodology.

(ii) Quality Assurance/Quality Control

The CME 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 CME will determine the most effective measure for each parameter from the following list
(illustrated using a required sample size of 20 and an effect of non-response of 2 to 4 ICS):

- Oversampling: Randomly draw a sample of minimum 24 ICS and collect data from each

- Buffer Group: Randomly draw a sample of at minimum 24 ICS and collect data from only 22
ICS. If this would not result in the required sample size data would be collected from the
additional 2 ICS that were selected in the sample.

- Draw an additional sample: Randomly draw a sample of 22 ICS and collect data from these. If
the required sample size is not achieved, an additional sample of 2 elements will be drawn
and included in the sample.

- Use lower confidence bound (of Ny,i ., By=1.new,i, survey) OF, With a conservative approach according
to the parameter definitions,

The CME may choose to stop monitoring a particular parameter once the required level of
confidence/precision has been reached, as long as the calculated minimum number of samples
has been achieved. As an example, the following steps could logically be followed for the case of
applying a 30% buffer:

1. Visit first 10% of premises required for the 30% buffer. If the number of responses is sufficient
to achieve the required reliability level, then stop sampling.

2. If step 1 is not sufficient to achieve the required reliability level, then visit the next 10% of
premises (increases the additional sampling to 20% of the 30% buffer). If this additional
sampling is sufficient, then stop sampling.
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3. If step 2 is not sufficient to achieve the required reliability level, then complete the final 10% of
the additional sampling buffer (bringing the total to 30%).

The sampling plan has the following procedures in place to ensure good quality data. The CME
will ensure that field personnel have reviewed, understand and have signed the monitoring plan,
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 monitoring plan will explain 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 calculation of the sample size will be carried out using estimates for parameter proportions,
mean values and standard deviations, as the actual characteristics of the population/sampling
frame are unknown. In order to ensure the quality of the sampling results, the CME can draw on
the provisions for reliability calculations as provided by the Guidelines for Sampling and Surveys
in CDM Project Activities and Programme of Activities (version 04). In the event that the sampling
results do not fulfil the required level of confidence and precision, the CME can undertake
additional samples. If the reliability is still not sufficient after additional samples or other
measures, the sampling may be repeated with an increased sample size. Alternatively, the CME
may choose to apply the lower bound or higher bound according to the more conservative
approach.

(i) Data archiving

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

(i) Analysis

The PP will manage a project database that includes the following data that can be directly
attributable to the project activity, thereby allowing unambiguous determination of the emission
reductions attributable the project:

o A list of households participating in project activity, including name, community/location,
distribution date and unique serial number;

o Where replacements are made, assurance that the efficiency of the new ICS is similar to the
specified.
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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 VCUs. 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 either part of the CPA Implementer or CME team, or an experienced third-party entity.
The maximum length of one monitoring period will be two years (duration, not calendar years).
The CPA Implementer 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 CPA,
preventing any occurrences of double counting. An internal review of the project database will be
able to determine the status of project—the duration of previous monitoring periods, the
households delivering monitoring data, and current verification activities.

Assessment for Leakage

According to methodology VMR 0006, version 1.1, section 8.3; Leakage shall be considered as
default 0.95 in accordance with Section 5.4 of AMS-II.G. therefore default value of leakage as
0.95 will be applied.

Monitoring Reporting

The PP will assess all monitoring data and produce one or two monitoring reports for the project
for the VVB to verify corresponding to the preceding monitoring period the project. This report will
present the data relating to the emission reductions generated by the project at the time of the
monitoring period.
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APPENDIX

CQC Website Announcement and Feedback Submission Form [Posted on October 26t, 2020]

October 26, 2020

Local Stakeholder Feedback

Requested for Sub-Saharan

African Improved Cookstove
Projects

C-Quest Capital is developing improved cookstove projects in Angola, Kenya, Malawi,
Mozambique, Rwanda, Tanzania, Uganda, Zambia, and Zimbabwe under VERRA/Voluntary
Carbon Standard (VCS) and seeks to obtain Voluntary Carbon Units (VCUs). Through the
distribution and installation of our energy-efficient cookstoves, we aim to reduce the use of
non-renewable biomass for cooking and water boiling for households, particularly in rural
areas. To better design these projects, C-Quest Capital is seeking feedback through an
online stakeholder consultation process that seeks to gather comments and suggestions.

Feedback on the proposed projects will be collected from 26 October to 25 November
2020.

Detailed information on the projects is below. Please provide feedback in the form below.

Non-Technical Summaries: Angola, Kenya, Malawi, Mozambique, Rwanda, Tanzania,
Uganda, Zambia, and Zimbabwe.

Project Presentations: Angola, Kenya, Malawi, Mozambique, Rwanda, Tanzania, Uganda,
Zambia, and Zimbabwe.

Select *

Country

Zambia v

Name *

First Name Last Name

Job Title

Organization Name

Email *
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Newspaper Advert

Zambia Daily Mail, Thursday, November 12th, 2020 [English]
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No | Organization Name of Title Email Address
. Invitee
1 COMACO Dale Lewis CEO dlewis@itswild.org
2 COMACO Kenneth Cookstove klinyunga@itswild.org
Linyunga Program,
Program
Manager
3 COMACO Moses Cookstove mosesmwenda@yahoo0.co.uk
Mwenda Project Manager
4 Choose Water Jacob Director/CEO jacob@choosewater.com
Eubanks
5 Choose Water Justine Njovu | Project Manager | njovujustine@gmail.com
6 Mansa District Land | Tyson Kalaba | Director tysonk3@gmail.com
Alliance
7 Mansa District Land David Mpaka | Deputy Director mpaka2013@gmail.com
Alliance
8 Alliance Ginneries Umair Zaveri Director umair.zaveri@allianceginneries.com
9 Alliance Ginneries Herbert Program herbert.kakono@allianceginneries.c
Kakono Manager om
10 | Africa Investment Hesther Levy | Program hestherl@yahoo.co.uk
Project Manager
11 | Africa Investment Jason Program jason.truscott@paycode.com
Project Truscott Manager
12 | Project Luangwa lan Macallan | Director ianmacallan@projectluangwa.com
13 | Flatdogs Camp Ade Coley Owner, Manager | ade@flatdogscamp.com
14 | SNV - Zambia Sascha Sector Leader - sflesch@snv.org
Flesch Energy
15 | Heifer International Petronella Country Director | petronella.halwiindi@heifer.org
Halwiindi
16 | Heifer International Zelipa Field zelipa.makwaya@heifer.org
Makwaya Coordinator
17 | One Acre Fund Daisy Hill People daisy.hill@oneacrefund.org
Operations
Associate
18 | Peace Corps Donald Phiri LIFE - Program dphiri@peacecorps.gov
Manager
19 | Peace Corps Henry Life - Deputy hchilufya@peacecorps.gov
Chilufya Program
Manager
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20 | Peace Corps Obster Tembo | RAP - Program otember@peacecorps.gov
Manager
21 | Total Land Care Paul Zambia Program | paulmal65@yahoo.com
Malambo Manager
22 | Biomass Clean Paal - paaw@onlie.no
Cooking Group Wendelbo
23 | Breathe - Africa Jane Ardrey - jane.ardrey@Istmed.ac.uk
24 | Emerging Cooking Per Loefberg | Director info@supamoto.com.zm
Solutions
25 | FHI 360 Robert Chiegil | Chief of Party rchiegil@fhi360.org
26 | USAID Sheryl Mission Director | infozambia@usaid.gov
Stumbras
27 | USAID Ben Doran bdoran@usaid.gov
28 | John Snow Inc. (JSI) Muka Country Director | mchikuba@jsi.com
Chikuba
29 | UN-Habitat - - unhabitat-info@un.org
30 | VITALITE - - contact@vitalitegroup.com
31 | Zambia Energy and Elizabeth - zengostovesproject@yahoo.com
Environmental Ngoma
Organization
(ZENGO)
32 | Zambia Energy and Rhema - likando.sepiso@yahoo.com
Environmental Chiboboka
Organization
(ZENGO)
33 | Ministry of Lands Jean Kapata MP Minister info@mlinr.gov.zm
and Natural
Resources
34 | Forestry Department | Emma Sakala | Extension kachies82@yahoo.com
Officer, Chipata
35 | Musika Charles Environment charles@musika.org.zm
Musonda Manager
36 | Copperbelt University | Gillian Kabwe | School of gillian.kabwe@cbu.ac.zm
Natural
Resources
37 | Ministry of Energy Mathew MP Minister info@moe.gov.zm
and Water Nkhuwa
Development
38 | Ministry of Michael MP Minister pcd@maff.gov.zm
Agriculture Katambo
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39 | Zambia Climate Robert - gbnturals@gmail.com
Change Network Chimambo

40 | World Bank - Zambia | Sahr Country skpundeh@worldbank.org
Kpundeh Manager

41 | World Bank - Zambia | Mara K. Country Director | mwarwick@worldbank.org
Warwick

42 | CARE International - - info@carezam.org

43 | GlIZ Helmut Country Director | giz-zambia@giz.de
Hauschild
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List of Attendees

Nanduba Village Beneficiaries
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Chilileka Village Beneficiaries

Simmukoko Village Beneficiaries
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National Stakeholders

Attendance during the National Level Stakeholder Consultative Meeting —

Improved Cook Stove

(ICS) Program Zambia.
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No. | Name Position Institution | E-mail Date , , |Signature
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v VCS

List of Electronic Feedback Providers

Project Description: VCS Version 4.0

No. | Organization Name Title Email Address Date
Received
1 Zambia Energy Elizabeth Technical zengostovesproject@yah | 5-Nov-20
and Ngoma Manager 00.com
Environmental Musonda
Organization
(ZENGO)
2 Ministry of Boniface District boniface_mwalongo@hot | 18-Nov-
Agriculture Mwalongo Agricultural mail.com 20
Coordinator
3 Ministry of Trevor Chikuta | District trevor_chikuta@gmail.co | 17-Nov-20
Agriculture Agricultural m
Coordinator

4 Higher Learning Wellingtone Editor wkukula@outlook.com 16-Nov-
Newspaper Kukula 20

5 Ended Michael Former S3P michaelchishimba@rocke | 16-Nov-
Smallholder Chishimba Extension tmail.com 20
Productivity Specialist
Promotion
Programme

6 Zambia Land Patrick Executive Partick.musole@zla.org.z | 18-Nov-
Alliance Musole Director m 20

7 Alliance Ginneries | Herbert Head of Internal | Herbert.kakono@alliance | 5-Nov-20
Zambia Ltd Kakono Audit ginneries.com
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