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1. INTRODUCTION  42 

This methodology is a comprehensive carbon project methodology 43 

specifically designed for crediting emissions reductions from cooking 44 

projects. It is applicable for all cooking energy transition scenarios for which 45 

the technologies meet the performance applicability criteria noted below. 46 

 47 

Background: This methodology originated in response to stakeholder 48 

feedback at a side event at the 2022 Clean Cooking Forum focused on field 49 

monitoring, responding to a stated need for a new rigorous clean cooking 50 

carbon methodology with a harmonized approach, that would increase 51 

quality, transparency, and consistency across the clean cooking carbon 52 

project ecosystem. It has been developed by the clean cooking sector, for the 53 

clean cooking sector, through a process facilitated by the Clean Cooking and 54 

Climate Consortium (4C). The methodology was developed in close 55 

collaboration with more than 250 key stakeholders including the United 56 

Nations Framework Convention on Climate Change (UNFCCC) secretariat, 57 

voluntary standards bodies, project proponents, researchers, carbon buyers, 58 

and others. 59 

 60 

Relevance: This methodology differs from other available cooking 61 

methodologies in a number of key ways. It is the first and only methodology 62 

to cover all cooking transition scenarios, eliminating the need for multiple 63 

methodologies. Moreover, it has been developed as a public good available 64 

for use by any standards body or bilateral/multilateral agreement, and is 65 

intended to become the standard methodology for cookstove projects under 66 

Articles 6.2 and 6.4 of the Paris Agreement, and across the voluntary carbon 67 

market, increasing consistency across the clean cooking carbon landscape. 68 

 69 

It incorporates the latest science on key parameters, increasing the 70 

requirements for substantiating input parameters that make the most 71 

difference in estimating emission reductions, and incentivizes direct 72 

measurement approaches for determining fuel consumption. For projects 73 

with approximately 50,000 or more households, direct measurement for 74 

project fuel consumption is required. All other projects are encouraged to 75 

choose direct measurement where feasible. At the same time, default values 76 

and caps are designed to be sufficiently conservative such that credits 77 

substantiated using defaults should be viewed as equally robust as those 78 

derived using direct measurement methods. As such, by using this 79 

methodology, clean cooking carbon projects will generate the most realistic 80 

emission reduction estimates to date and reduce integrity risks. 81 

 82 

Approach: The methodology takes a total accounting approach, defining 83 

emissions reductions as total project emissions subtracted from total 84 

baseline emissions. Both baseline and project emissions must account for 85 
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fuel consumption, renewability, emissions factors (including where 86 

applicable a 6 : 1 wood to charcoal conversion rate), and upstream emissions. 87 

Projects are encouraged to have direct measurements conducted by an 88 

independent third party.  89 

 90 

Project proponents determine their own criteria for what constitutes a user v. 91 

non-user (uptake) and must consistently apply those definitions for all project 92 

accounting. Uptake caps for non-metered projects are based on whether the 93 

project provides after-sales support and educational/behavior change 94 

activities. 95 

 96 

Project proponents must use a conservative global default value for baseline 97 

fuel consumption or measure it via Kitchen Performance Tests (KPTs). These 98 

measurements have both geographic caps and thresholds above which 99 

values are flagged for more intensive verifier review. Projects must monitor 100 

and adjust for potential shifts in baseline technology and fuel mixes over time.  101 

 102 

The methodology references the most up-to-date estimations of fraction of 103 

non-renewable biomass (fNRB) at the national and subnational level, and 104 

disallows the use of the Clean Development Mechanism (CDM) TOOL30, 105 

which historically allowed for wide variability in fNRB calculations, and 106 

unrealistically high values. 107 

 108 

Cookstove performance degradation over time is addressed through the 109 

inclusion of each cookstove vintage in fuel efficiency monitoring samples. All 110 

projects shall apply a 5% deduction to address certain risks that cannot be 111 

feasibly measured at the project level or for which there is insufficient data to 112 

support a more granular estimate. These include leakage and the risk of non-113 

permanence, although the latter is also covered to some extent through the 114 

fNRB parameter.  115 

 116 

The methodology addresses rebound and stacking by incentivizing direct 117 

fuel consumption measurements (through KPTs), which capture both, and 118 

applying conservative caps for displacing baseline fuel consumption when 119 

usage is measured primarily through surveys. Potential Hawthorne effects 120 

are addressed through a 10% discount applied to the maximum allowed 121 

average fuel savings when fuel consumption is measured through a KPT 122 

alone without sensors.  123 

 124 

The methodology addresses uncertainty through a combination of 125 

conservative defaults and direct measurement and by requiring 126 

transparency and justification for all parameter inputs, assumptions, and 127 

decisions. This is done by requiring all project parameters utilized to be listed 128 
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on the Project Information Cover Sheet at the time of project design and 129 

updated at the time of each issuance. 130 

 131 

The methodology will soon be complemented by a calculator tool that 132 

facilitates emission reduction calculations and flags values outside of 133 

expected ranges for more intensive verifier review. Sampling guidance for 134 

surveys, stove use monitors (SUMs), KPTs, and Controlled Cooking Tests 135 

(CCTs); as well as guidance for conducting baseline and project surveys, KPTs, 136 

CCTs, and SUMs, are all expected in August 2024. 137 

 138 

Once finalized, the methodology will be available via an interactive online 139 

platform, to make its application easier and more convenient. A related 140 

carbon data platform will provide access to free, reliable, and disaggregated 141 

data on key parameters used for estimating emissions reductions, expected 142 

in late 2024. 143 

 144 

2. DEFINITIONS  145 

Additionality: The project activity goes beyond what would occur due to 146 

enforced legal or regulatory requirements and would not have occurred in 147 

the absence of the incentives from the carbon credits.  148 

 149 

Charcoal: A fuel produced by partially burning wood in a low-oxygen 150 

environment. The black substance that results is made up mostly of carbon 151 

and has higher energy density than the wood. Charcoal is often produced 152 

unsustainably.   153 

 154 

Controlled Cooking Test (CCT): A test that measures stove performance in 155 

comparison to traditional cooking methods when a cook prepares a pre-156 

determined local meal. It is designed to assess stove performance in a 157 

controlled setting using local fuels, pots, and practices.  158 

 159 

Displacement: The displacement of baseline cooking technologies and fuels 160 

by use of the project cookstove. 161 

 162 

Emission factor: The quantity of a pollutant released to the atmosphere 163 

relative to an activity associated with the release of that pollutant. Emission 164 

factors are usually expressed as the quantity of pollutant divided by a unit 165 

weight, volume, distance, or duration of the activity emitting the pollutant. In 166 

the context of cookstove carbon projects, emission factors measure the 167 

average mass of carbon dioxide equivalent (CO2e) released to the 168 

atmosphere per energy unit of cooking fuel (e.g., tons per TJ).  169 

 170 
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Fraction of Non-Renewable Biomass (fNRB): Geographically-specific 171 

parameter that estimates the percentage of wood that is harvested beyond 172 

the landscape’s natural rate of regeneration meaning that the wood is not a 173 

carbon neutral fuel.  174 

 175 

Fuelwood: Strictly unprocessed solid biomass burned for energy. Does not 176 

include charcoal, briquettes, or pellets (see Woodfuel for related terms).  177 

 178 

Household: An individual residential unit and all the individuals living 179 

together and sharing cooking facilities and energy resources within that 180 

dwelling as their usual place of residence. 181 

 182 

Kitchen Performance Test (KPT): Field–based procedure to quantify fuel 183 

consumption under typical household and stove usage conditions. It involves 184 

daily measurements of the amount of fuel used across several days in the 185 

user’s kitchen. 186 

 187 

Leakage: Leakage occurs in carbon crediting programs when there is a net 188 

change in anthropogenic GHG emissions that occur outside the project 189 

boundary, and which are attributable to the project activity. 190 

 191 

Metered cookstove project: Cookstove projects that continuously measure 192 

fuel or energy consumption directly on all project cookstoves through data 193 

loggers, including for electric cookstoves, liquified petroleum gas (LPG), 194 

ethanol, and biogas, or through fuel sales. 195 

 196 

Net Calorific Value of fuel: The total quantity of heat released during 197 

combustion when all water formed by the combustion reaction remains in 198 

the vapor state. 199 

 200 

Non-metered cookstove project: Cookstove projects that do not meter all 201 

project cookstoves in all households through data loggers or fuel sales. 202 

 203 

Non-permanence: The risk that the emission reductions achieved by a 204 

project will not persist and may be released into the atmosphere. 205 

 206 

Off-grid renewable energy: Renewable energy that is generated 207 

independently of the national or regional electrical grid, for example by 208 

community- or household-level solar, micro-hydro, or wind installations. 209 

 210 

Rebound effect: Increased usage of a product or service resulting from an 211 

improvement in its efficiency, potentially negating some or all of the expected 212 

emissions reductions. In cookstove carbon projects, this effect could occur if 213 

households are able to increase how much they cook with the same amount 214 
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of fuel after the introduction of a project cookstove. Rebound is also often 215 

linked to suppressed demand, where the project cookstove meets previously 216 

unmet cooking needs (see Suppressed Demand). 217 

 218 

Renewable biomass: A by-product, residue, or waste stream from 219 

agriculture, forestry, and related industries that would not be used as a fuel or 220 

feedstock in the absence of the project activity, or biomass that originates 221 

from plantations that operate sustainably where all project and leakage 222 

emissions associated with the biomass cultivation are accounted for. 223 

 224 

Stove stacking: Simultaneous use of multiple cooking technologies and/or 225 

fuels within a household.  226 

 227 

Stove Use Monitor (SUM):  Devices that quantify cookstove usage through 228 

direct measurements of physical or chemical parameters (temperature, heat 229 

flow, light, power, motion, gas concentration, etc.) on cookstoves, kitchen 230 

technologies, and cookware, among others. 231 

 232 

Suppressed demand: Situation where the level of access to a given good or 233 

service is insufficient – due to poverty or lack of access to infrastructure – to 234 

meet human development needs. In the context of cookstove carbon 235 

projects, accounting for suppressed demand means that the baseline 236 

scenario is based on the assumption that households use the amount of 237 

cooking fuel necessary to provide for human needs rather than a potentially 238 

lower, actual amount of fuel used for cooking.  239 

 240 

Third-party entity: An entity that has no affiliation with the project proponent 241 

and no financial stake in the project. The independence of the entity may be 242 

demonstrated through a signed conflict of interest form in which all conflicts 243 

are disclosed (including relational, financial, competitive, and others).     244 

 245 

Ton: As used in this methodology, a metric ton (1,000 kilograms). 246 

 247 

Upstream emissions: In the context of cookstove carbon projects, upstream 248 

emissions represent the GHG emissions associated with the production and 249 

processing of cooking fuels. In this methodology, transportation and 250 

distribution of cooking fuels are considered negligible. 251 

 252 

Uptake: The proportion of project households determined by the project 253 

proponent’s definition of “active user”. This definition must be established in 254 

the design phase and be used consistently for all calculations over the course 255 

of the crediting period. It must also be quantifiable with surveys or usage 256 

monitoring, and direct observation of cookstoves. 257 

 258 
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User: A household that cooks with the project cookstove at or above a 259 

minimum frequency defined by the project proponent. 260 

 261 

Usage: The frequency or quantity of cooking with a given technology. 262 

 263 

Validation and Verification Body (VVB): An accredited, independent 264 

organization that is responsible for auditing emission reductions in 265 

greenhouse gas (GHG) emissions mitigation projects to ensure conformity 266 

with relevant standards and regulations. 267 

 268 

Wood-to-charcoal conversion factor: This factor expresses the amount of 269 

wood needed to produce a standard quantity of charcoal, typically expressed 270 

as a ratio of the mass of air-dry or oven-dry wood input per mass of charcoal 271 

output. This factor is relevant only for projects that use charcoal in the 272 

baseline and/or project scenarios. This methodology uses a 6 : 1 conversion 273 

factor. 274 

 275 

Woodfuel: In keeping with the Unified Wood Energy Terminology by FAO, 276 

this document uses the term “woodfuel” to refer to solid fuels derived from 277 

trees or shrubs (also known collectively as woody biomass), including 278 

fuelwood and charcoal as well as processed fuels like briquettes and pellets 279 

made from sawdust or other biomass waste. At times fuelwood and charcoal 280 

may be referred to separately to distinguish them from each other and from 281 

briquettes and pellets. This distinction is important because briquettes and 282 

pellets derived from biomass waste are generally considered sustainable 283 

because their consumption does not contribute to forest degradation or 284 

deforestation. In contrast, fuelwood and charcoal are often harvested 285 

unsustainably. 286 

  287 
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3. ACRONYMS 288 

 289 

4C Clean Cooking and Climate Consortium 

CCT Controlled Cooking Test 

CLEAR Comprehensive Lowered Emission Assessment and Reporting 
Methodology for Cooking Energy Transitions 

CH4 Methane 

CO2 Carbon dioxide 

CO2e Carbon dioxide equivalent 

fNRB Fraction of Non-Renewable Biomass 

GHG Greenhouse Gas 

GWP Global Warming Potential 
ISO International Organization for Standardization 

KPT Kitchen Performance Test 

kWh Kilowatt-hour 

LPG Liquified Petroleum Gas 

MJ Megajoule 

N2O Nitrous oxide 

SDG Sustainable Development Goal 
SUM Stove Use Monitor 

TJ Terajoule 

VVB Validation and Verification Body 

 290 

4. APPLICABILITY  291 

This methodology can be applied to nearly all cooking energy transition 292 

scenarios implemented at the household level that result in reductions of 293 

emissions of relevant Kyoto gasses, namely carbon dioxide (CO2), methane 294 

(CH4), and nitrous oxide (N2O), collectively referred to on a CO2e basis.  295 

 296 

It is applicable for nearly1 all baseline cooking scenarios, and all cooking 297 

intervention project scenarios, both metered and non-metered, with the 298 

following caveat: project cookstoves burning wood must achieve 25% thermal 299 

efficiency or higher when tested using the International Organization for 300 

Standardization (ISO) Standard 19867-1:2018, and project cookstoves burning 301 

charcoal must achieve 30% or higher. This methodology is applicable for 302 

project activities that would not occur in the absence of revenues from 303 

carbon credit sales, which must be demonstrated by following the 304 

Additionality section.  305 

 
1 The methodology does not consider electricity used in the baseline. It is not applicable for 
households who primarily use electricity in the baseline scenario, and in cases where baseline 
electricity is used in moderate amounts, then methods need to be adapted to account for this. 
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1. There is no restriction on the quantity of households involved or the total 306 

emission reductions achieved. 307 

 308 

2. Where renewable biomass is used, the project description must 309 

document biomass sources, including origin, quantities, and pre-project 310 

conditions.  311 

3. Where biomass residues are used, the project must demonstrate that 312 

these biomass residues would not have been collected or utilized in the 313 

absence of the project but rather dumped and left to decay or burned 314 

without energy recovery, and that their use does not involve a decrease in 315 

carbon pools. 316 

 317 

4. Project cookstoves shall be identified with a unique identifier in order to 318 

avoid double counting of emission reductions by other mitigation actions. 319 

 320 

5. When the expected technical life of the project cookstoves is shorter than 321 

the crediting period defined by the GHG program, the project proponent 322 

shall take measures at the end of the technical life to ensure the 323 

replacement or retrofitting of the technology with a technology of 324 

comparable or better quality and efficiency, or cease to count the 325 

household as part of the project.  326 

5. SAFEGUARDS 327 

The project activity shall comply with the corresponding GHG Program 328 

safeguarding requirements. Projects using this methodology within 329 

bilateral/multilateral agreements shall apply recognized safeguarding 330 

requirements, and in the absence of a specific requirement, the Gold 331 

Standard Safeguarding Principles & Requirements and its related standards 332 

shall be applied. 333 

In addition, the project activity shall comply with the Principles for 334 

Responsible Carbon Finance in Clean Cooking, which focus on integrity, 335 

transparency, fairness, and sustainability.  336 

6. SUSTAINABLE DEVELOPMENT GOALS 337 

The project activity shall demonstrate contributions to Sustainable 338 

Development Goals (SDGs) as indicated by the corresponding GHG Program. 339 

Projects using this methodology within bilateral/multilateral agreements 340 

shall demonstrate contributions to SDGs according to national requirements 341 

of participating countries or by using the Gold Standard SDG Impact Tool2. 342 

 
2 https://globalgoals.goldstandard.org/sdg-impact-tools/ 

https://cleancooking.org/news/cca-launches-principles-for-responsible-carbon-finance-in-clean-cooking/
https://cleancooking.org/news/cca-launches-principles-for-responsible-carbon-finance-in-clean-cooking/
https://globalgoals.goldstandard.org/sdg-impact-tools/
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7. PROJECT BOUNDARY 343 

The project boundary corresponds to the physical, geographical sites where 344 

project technologies operate including the location from which baseline and 345 

project fuels are produced or collected. 346 

Where project devices use electricity, the project boundary includes the 347 

electricity generation system and, where applicable, also the transmission 348 

and distribution system. 349 
 350 

Table 1. Emissions sources included in the project boundary. 351 

Scenario Source Gas Included Justification 

Baseline 
scenario 

Thermal energy 
generation 

CO2 Yes Major source of emissions 
CH4 Yes Can be significant for some fuels 
N2O Yes Can be significant for some fuels 

Fuel production 
CO2 Yes Major source of emissions 
CH4 Yes Can be significant for some fuels 
N2O Yes Can be significant for some fuels 

Project 
scenario 

Thermal energy 
generation 

CO2 Yes Major source of emissions 
CH4 Yes Can be significant for some fuels 
N2O Yes Can be significant for some fuels 

Fuel production 
CO2 Yes Major source of emissions 
CH4 Yes Can be significant for some fuels 
N2O Yes Can be significant for some fuels 

Electricity 
generation, 

transmission 
and distribution 

CO2 Yes Major source of emissions 
CH4 Yes Can be significant in some cases 

N2O Yes Can be significant in some cases 

8. BASELINE SCENARIO 352 

The baseline shall be defined based on the existing baseline technologies and 353 

fuel consumption patterns that are being displaced by the project 354 

technology.  355 

 356 

Step 1: The baseline scenario shall be identified and defined through the 357 

application of a baseline survey to the target population and cross-checked 358 

with relevant, recent information from credible literature or government 359 

sources. 360 

 361 

Step 2: The baseline scenario shall be assessed for consistency with 362 

government policies and legal requirements that are systematically enforced. 363 

Any baseline scenario that does not fulfill legal requirements that are 364 

systematically enforced shall be excluded. Any baseline scenario that is not 365 
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aligned with systematically enforced government policies but instead 366 

constrains their outcomes shall be excluded.  367 

 368 

Result: The definition of the baseline shall result in one baseline scenario 369 

defined in terms of the types of cooking technologies and types of fuels 370 

applied as well as the estimated energy use on a per household or per 371 

individual basis. 372 

 373 

Project proponents shall conduct baseline scenario surveys every two years 374 

at the same time as the project uptake and usage survey.  The survey is to be 375 

conducted in comparable non-project households to detect whether there 376 

has been a statistically significant change in household cooking practices 377 

(e.g., change in frequency of cooking with the primary baseline fuel detected 378 

with a p-value of 0.05 or lower). If so, then project proponents shall update the 379 

baseline energy consumption values. If not, the baseline shall be recalculated 380 

at the start of each crediting period (every 5 years). 381 

9. ADDITIONALITY  382 

Project activities using this methodology shall demonstrate that the project 383 

activity would have not occurred in the absence of the support of revenues 384 

from the carbon credit sales, and that the carbon credit revenues enable 385 

project implementation. 386 

The demonstration further must list and describe any parallel sources of 387 

funding for efficient or clean cooking in the geography of the project activity 388 

and explain why they do not apply to the project activity. Or if they do apply, 389 

consider them in the demonstration that the project activity would have not 390 

occurred in the absence of the support of revenues from the carbon credit 391 

sales.  392 

The outcome of the additionality assessment must be cross-checked with a 393 

market penetration check. If the project technology shows a market 394 

penetration, meaning the percent of households in the target population 395 

with a functional technology that is equivalent to the project technology, 396 

greater than 20%, then it is considered common practice and is not 397 

additional. The quantification of market penetration should not include 398 

technology installed as a result of any voluntary carbon crediting activity. 399 

Additionality shall be reassessed at the renewal of the crediting period.  400 
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10.  QUANTIFICATION OF GHG EMISSION REDUCTIONS 401 

This methodology determines both baseline and project emissions by taking 402 

an inventory approach: treating GHG from electricity, renewable fuels, and 403 

non-renewable fuels separately. 404 

 405 

Electricity can include both grid and off-grid sources. Emissions from grid 406 

electricity are country-specific and based on the International Financial 407 

Institutions Technical Working Group on GHG Accounting (provided in Annex 408 

2: Grid emission factors for select countries). Emissions from off-grid sources 409 

are technology-specific (provided in Annex 3: Off-grid emission factors for 410 

select technologies). The off-grid component includes both individual 411 

household systems and mini-grids using either single or multiple sources of 412 

power. 413 

 414 

Renewable fuels include the renewable fraction of fuelwood and charcoal, 415 

waste biomass like crop residues and dung, processed biomass like 416 

briquettes and pellets from fully renewable sources, bioethanol, biogas, and 417 

solar. 418 

 419 

Non-renewable fuels refer to the non-renewable fraction of fuelwood and 420 

charcoal, as well as fossil fuels such as LPG, coal, and kerosene. 421 

 422 

To account for renewable and non-renewable woody biomass, the 423 

methodology utilizes fNRB. 424 

 425 

For all projects, baseline emissions are calculated as follows: 426 

 427 

𝐵𝐸𝑦  =   ∑  

𝑖

(𝑅𝐸𝐶𝑏𝑎𝑠𝑒,𝑖 × (𝑅𝐸𝐹𝑏𝑎𝑠𝑒,𝑖,𝑛𝑜𝑛𝐶𝑂2)) + ∑  

𝑖

(𝑁𝑅𝐸𝐶𝑏𝑎𝑠𝑒,𝑖 × (𝑁𝑅𝐸𝐹𝑏𝑎𝑠𝑒,𝑖,𝐶𝑂2 + 𝑁𝑅𝐸𝐹𝑏𝑎𝑠𝑒,𝑖,𝑛𝑜𝑛𝐶𝑂2))

+ ∑  

𝑖

𝑈𝑝𝑠𝑡𝑟𝑒𝑎𝑚 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠𝑏𝑎𝑠𝑒,𝑦   

(1) 

 428 

Where: 429 

𝐵𝐸𝑦 = Baseline emissions during year y 
 

𝑅𝐸𝐶𝑏𝑎𝑠𝑒,𝑖 
= Consumption of renewable fuel i in baseline 

scenario (TJ) 
 

𝑅𝐸𝐹𝑏𝑎𝑠𝑒,𝑖,𝑛𝑜𝑛𝐶𝑂2 
= Non-CO2 emission factor for renewable 

baseline fuel i (tCO2e/TJ)  
𝑁𝑅𝐸𝐶𝑏𝑎𝑠𝑒,𝑖

 = Consumption of non-renewable fuel i in 
baseline scenario (TJ) 

 

𝑁𝑅𝐸𝐹𝑏𝑎𝑠𝑒,𝑖,𝐶𝑂2 

= CO2 emission factor for non-renewable baseline 
fuel i (tCO2e/TJ) 

𝑁𝑅𝐸𝐹𝑏𝑎𝑠𝑒,𝑖,𝑛𝑜𝑛𝐶𝑂2 = Non-CO2 emission factor for non-renewable 
baseline fuel i (tCO2e/TJ) 



 

CLEAR METHODOLOGY – FOR PUBLIC COMMENT        14 

𝑈𝑝𝑠𝑡𝑟𝑒𝑎𝑚 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠𝑏𝑎𝑠𝑒,𝑦  = Upstream emissions in the baseline in year y 
(tCO2e) 

 430 

For all projects, this methodology determines project emissions using the 431 

following equation, where GHG from electricity, renewable and non-432 

renewable sources of energy are considered separately. 433 

 434 

𝑃𝐸𝑦  =   ∑  

𝑖

(𝑅𝐸𝐶𝑝𝑟𝑜𝑗,𝑖 × (𝑅𝐸𝐹𝑝𝑟𝑜𝑗,𝑖,𝑛𝑜𝑛𝐶𝑂2)) + ∑  

𝑖

(𝑁𝑅𝐸𝐶𝑝𝑟𝑜𝑗,𝑖 × (𝑁𝑅𝐸𝐹𝑝𝑟𝑜𝑗,𝑖,𝐶𝑂2 + 𝑁𝑅𝐸𝐹𝑝𝑟𝑜𝑗,𝑖,𝑛𝑜𝑛𝐶𝑂2))

+ ∑  

𝑖

𝑈𝑝𝑠𝑡𝑟𝑒𝑎𝑚 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠𝑝𝑟𝑜𝑗,𝑦 + 𝑃𝐸𝑒𝑙𝑒𝑐,𝑦  
(2) 

 435 
Where: 436 

𝑃𝐸𝑦  = Project emissions during year y 
𝑅𝐸𝐶𝑝𝑟𝑜𝑗,𝑖 = Consumption of renewable fuel i in project 

scenario (TJ) 
𝑅𝐸𝐹𝑝𝑟𝑜𝑗,𝑖,𝑛𝑜𝑛𝐶𝑂2 = Non-CO2 emission factor for renewable project 

fuel i (tCO2e/TJ) 

𝑁𝑅𝐸𝐶𝑝𝑟𝑜𝑗,𝑖  Consumption of non-renewable fuel i in project 
scenario (TJ) 

𝑁𝑅𝐸𝐹𝑝𝑟𝑜𝑗,𝑖,𝐶𝑂2 = CO2 emission factor for non-renewable project 
fuel i (tCO2e/TJ) 

𝑁𝑅𝐸𝐹𝑝𝑟𝑜𝑗,𝑖,𝑛𝑜𝑛𝐶𝑂2 = Non-CO2 emission factor for non-renewable 
project fuel i (tCO2e/TJ) 

𝑈𝑝𝑠𝑡𝑟𝑒𝑎𝑚 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠𝑝𝑟𝑜𝑗,𝑦  = Upstream emissions in the project year y 
𝑃𝐸𝑒𝑙𝑒𝑐,𝑦  = Emissions from grid and off-grid electricity used 

in project scenario in the year y 
 437 

For energy sources other than electricity, use Equation (3) to convert fuel 438 

masses to fuel energy.  439 

 440 

𝐸𝐶𝑖 = 𝐹𝐶𝑖  𝑥 𝑁𝐶𝑉𝑖, (3) 

Where: 441 

𝐸𝐶𝑖  = Energy consumption for fuel i (TJ) 
𝐹𝐶𝑖  = Fuel consumption for fuel i (tons) 

𝑁𝐶𝑉𝑖  = Net calorific value for fuel i (TJ/tons) (see Annex 
5) 

 442 

Methodology parameters are calculated differently for metered and non-443 

metered projects, and therefore are presented separately here. 444 

 445 
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For projects that are estimated to reduce energy consumption by 780 TJ/year 446 

or more (e.g., approximately equivalent to saving 50% of fuelwood in 50,000 447 

households)3, direct measurement for project fuel consumption is required. 448 

 449 

10.1. METERED PROJECTS 450 

10.1.1. Baseline Energy Consumption for Metered Projects  451 

Metered projects may choose from two different approaches to determine 452 

renewable and non-renewable energy consumption in the baseline scenario: 453 

either measuring fuel consumption using a KPT or back-calculating the 454 

baseline from project cookstove energy consumption using specific 455 

consumption ratios of the baseline and project cookstoves for energy 456 

delivered, determined via CCTs.  457 

 458 

10.1.1.1. Baseline KPT 459 

This approach involves determining baseline energy consumption through 460 

its measurement by an ex-ante KPT of the baseline scenario.  461 

 462 

For KPT-based estimates in non-Latin American countries, energy 463 

consumption values for primary fuelwood users are capped at 0.0156 464 

TJ/capita/year (1 ton/capita/year of air-dried wood and any additional baseline 465 

fuels) and values above 0.0124 TJ/capita/year (0.8 tons/capita/year of air-dried 466 

wood and additional baseline fuels) are flagged for more intensive verifier 467 

review.  468 

 469 

For KPT-based estimates in Latin America, energy consumption values for 470 

primary fuelwood users are capped at 0.035 TJ/capita/year (2.25 471 

tons/capita/year of air-dried wood and any additional baseline fuels), and 472 

values above 0.023 TJ/capita/year are flagged for more intensive verifier 473 

review.  474 

 475 

For baselines (in any region) with charcoal as the primary fuel use, the cap is 476 

set at 0.0059 TJ/capita/year (0.2 tons/capita/year of charcoal and any 477 

additional baseline fuels), and values above 0.0047 TJ/capita/year are flagged 478 

for more intensive verifier review. 479 

 480 

For renewable energy consumption: 481 

 482 

𝑅𝐸𝐶𝑏𝑎𝑠𝑒,𝑖 = 𝑁ℎ,𝛹,𝑦 × 𝐻𝑠 × 𝐷𝑎𝑦𝑠𝑦  ×  𝑚𝐸𝐶𝑏𝑎𝑠𝑒,𝑖 × (1 − 𝑓𝑁𝑅𝐵𝑦) (4) 

 
3 0.5 tons of fuelwood/person x 4 persons/household x 50,000 households = 100,000 tons / 
year. 100,000 tons / year x 0.0156 TJ/tons = 1560 TJ/year. A project which saves 50% on the 
fuel consumption would result in 780 TJ/year of estimated energy savings. 
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 483 

For non-renewable energy consumption: 484 
 485 

𝑁𝑅𝐸𝐶𝑏𝑎𝑠𝑒,𝑖 = 𝑁ℎ,𝛹,𝑦 × 𝐻𝑠 × 𝐷𝑎𝑦𝑠𝑦  ×  𝑚𝐸𝐶𝑏𝑎𝑠𝑒,𝑖 × 𝑓𝑁𝑅𝐵𝑦 (5) 

 486 

In both cases, for baseline energy sources 𝑚𝐸𝐶𝑏𝑎𝑠𝑒,𝑖 other than electricity, use 487 

Equation 3 to convert fuel masses to fuel energy. 488 

Where: 489 

𝑅𝐸𝐶𝑏𝑎𝑠𝑒,𝑖 = Consumption of renewable energy for fuel i in baseline 
scenario (TJ) 

𝑁𝑅𝐸𝐶𝑏𝑎𝑠𝑒,𝑖  = Consumption of non-renewable energy for fuel i in baseline 
scenario (TJ) 

𝑁ℎ,𝛹,𝑦 = Number of households with project stove in use in year y 
(number) 

𝐻𝑠 = Average household size (Persons per household) 
𝐷𝑎𝑦𝑠𝑦 = Days of the monitoring period during year y (Number) 

𝑚𝐸𝐶𝑏𝑎𝑠𝑒,𝑖 = Energy consumption of baseline fuel i for metered projects 
(TJ/person/day) 

𝑓𝑁𝑅𝐵𝑦 = Fraction of non-renewable woody biomass fuel consumed 
during year y. This parameter is only applicable for 
fuelwood, charcoal, and other solid biomass fuels that are 
not fully renewable. When these fuels are not used this 
parameter is eliminated. 

𝑖 = Fuel 
 490 

10.1.1.2. Baseline back-calculation using specific fuel consumption 491 

ratios 492 

This approach calculates baseline energy consumption for each technology 493 

that is displaced by determining the amount of equivalent energy required 494 

for the baseline technology(ies) to provide the same level of service as the 495 

project technology according to its metered energy consumption. This 496 

estimation is done using specific fuel consumption ratios, derived from CCTs 497 

of the baseline and project technologies. When multiple devices/fuels are 498 

used by the end user in the same premises, the proportional use shall be 499 

established from surveys or stove use monitoring, or following an approach 500 

that leads to conservative baseline emissions estimation. For example, if 501 

baseline cookstove use is estimated at 50% use of a three-stone fire, 10% use 502 

of a charcoal cookstove, and 40% use of an LPG cookstove, then the 503 

displacement of those technologies with the project technologies should be 504 

apportioned proportionately.   505 

 506 

For back calculated estimates in non-Latin American countries, energy 507 

consumption values for primary fuelwood users are capped at 0.0156 508 
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TJ/capita/year (1 ton/capita/year of air-dried wood and any additional baseline 509 

fuels) and values above 0.0124 TJ/capita/year (0.8 tons/capita/year of air-dried 510 

wood and additional baseline fuels) are flagged for more intensive verifier 511 

review.  512 

 513 

For back-calculated estimates in Latin America, energy consumption values 514 

for primary fuelwood users are capped at 0.035 TJ/capita/year (2.25 515 

tons/capita/year of air-dried wood and any additional baseline fuels), and 516 

values above 0.023 TJ/capita/year are flagged for more intensive verifier 517 

review.  518 

 519 

For baselines (in any region) with charcoal as the primary fuel use, the cap is 520 

set at 0.0059 TJ/capita/year (0.2 tons/capita/year of charcoal and any 521 

additional baseline fuels), and values above 0.0047 TJ/capita/year are flagged 522 

for more intensive verifier review. 523 

 524 

For renewable energy consumption: 525 

 526 

𝑅𝐸𝐶𝑑−𝑏𝑎𝑠𝑒,𝑖 = 𝑁ℎ,𝛹,𝑦 × 𝐻𝑠 ×  𝑚𝐸𝐶𝑝𝑟𝑜𝑗,𝑖 × 𝑓𝐶𝑏,𝑖  × (1 − 𝑓𝑁𝑅𝐵𝑦) ×  (
𝑆𝐶𝑏,𝑖

𝑆𝐶𝑝,𝑖,𝑦
) (6) 

 527 

For non-renewable energy consumption: 528 

 529 

𝑁𝑅𝐸𝐶𝑑−𝑏𝑎𝑠𝑒,𝑖 = 𝑁ℎ,𝛹,𝑦 × 𝐻𝑠 × 𝑚𝐸𝐶𝑝𝑟𝑜𝑗,𝑖 × 𝑓𝐶𝑏, 𝑖 × 𝑓𝑁𝑅𝐵𝑦  ×  (
𝑆𝐶𝑏,𝑖

𝑆𝐶𝑝,𝑖,𝑦
) (7) 

 530 

In both cases, for metered project energy sources other than electricity, use 531 

Equation (3) to convert fuel masses to fuel energy.  532 

 533 

Where: 534 

𝑅𝐸𝐶𝑑−𝑏𝑎𝑠𝑒,𝑖 = Displaced consumption of renewable fuel i in baseline 
scenario (TJ) 

𝑁𝑅𝐸𝐶𝑑−𝑏𝑎𝑠𝑒,𝑖  = Displaced consumption of non- renewable fuel i in baseline 
scenario (TJ) 

𝑁ℎ,𝛹,𝑦  = Number of households with project stove in use in year y 
(number) 

𝐻𝑠 = Average household size (Persons per household) 
𝑚𝐸𝐶𝑝𝑟𝑜𝑗,𝑖 = Energy consumption of project fuel i for metered projects 

(TJ/person/year) 
𝑓𝐶𝑏,𝑖 = Proportion of cooking conducted on baseline technology i. 

(percentage). 
𝑓𝑁𝑅𝐵𝑦 =  Fraction of non-renewable woody biomass fuel consumed 

during year y. This parameter is only applicable for 
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fuelwood, charcoal, and other solid biomass fuels that are 
not fully renewable. When these fuels are not used this 
parameter is eliminated. 

𝑆𝐶𝑏,𝑖  = Specific energy consumption of a baseline cooking 
technology i to cook a given amount of food (MJ/kg food)  

𝑆𝐶𝑝,𝑖,𝑦  = Specific energy consumption of a project cooking 
technology i to cook a given amount of food (MJ/kg food)  

𝑁𝐶𝑉𝑖 = Net calorific value of fuel i (TJ/tons) 
 535 

10.1.2. Project Energy Consumption for Metered Projects 536 

There are two options for calculating energy consumption in the project 537 

scenario for metered projects: estimating energy consumption of all 538 

cookstoves in use during the project scenario using metered data and the 539 

KPT, and direct measurement of only the project technology energy 540 

consumption, through data loggers and/or sales data. 541 

 542 

10.1.2.1. Project KPT 543 

This approach for determining renewable and non-renewable energy 544 

consumption in the project scenario requires (a) metering energy for the 545 

project cookstove and (b) quantifying the energy consumption of other non-546 

project technologies based on a KPT. 547 

 548 

If the baseline was calculated using a KPT, this approach must be used for 549 

calculating project energy consumption. 550 

 551 

For the full project scenario, including metered project stove and KPT data for 552 

other stoves: 553 

 554 

𝑅𝐸𝐶𝑝𝑟𝑜𝑗,𝑖 = 𝛹𝑚𝑒𝑡𝑒𝑟𝑒𝑑,𝑦 × 𝑁ℎ,𝑦 × 𝐻𝑠 × 𝐷𝑎𝑦𝑠𝑦  × (1 − 𝑓𝑁𝑅𝐵𝑦)(𝑚𝐸𝐶𝑝𝑟𝑜𝑗,𝑖 + 𝐸𝐶𝑝𝑟𝑜𝑗, 𝑖 ) (8) 
 555 

and: 556 

 557 

𝑁𝑅𝐸𝐶𝑝𝑟𝑜𝑗,𝑖 = 𝛹𝑚𝑒𝑡𝑒𝑟𝑒𝑑,𝑦 × 𝑁ℎ,𝑦 × 𝐻𝑠 × 𝐷𝑎𝑦𝑠𝑦  ×  (𝑓𝑁𝑅𝐵𝑦)(𝑚𝐸𝐶𝑝𝑟𝑜𝑗,𝑖 + 𝐸𝐶𝑝𝑟𝑜𝑗, 𝑖 )  (9) 

 558 

In both cases, for metered project energy sources 𝑚𝐸𝐶𝑝𝑟𝑜𝑗,𝑖 other than 559 

electricity, apply Equation (3) to convert fuel masses to fuel energy.  560 

 561 

For determining energy consumption from electric technologies apply 562 

Equations (13) and (14). 563 

 564 

  565 
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Where: 566 

𝑅𝐸𝐶𝑝𝑟𝑜𝑗,𝑖 = Consumption of renewable fuel i in project scenario 
(TJ) 

𝑁𝑅𝐸𝐶𝑝𝑟𝑜𝑗,𝑖 = Consumption of non-renewable fuel i in project 
scenario (TJ) 

𝛹𝑚𝑒𝑡𝑒𝑟𝑒𝑑,𝑦  = Uptake: fraction of households with a project 
cookstove in use during year y, estimated from 
metered data  

𝑁ℎ = Number of households in project in year y (Number) 
𝐻𝑠 = Average household size (Persons per household) 

𝐷𝑎𝑦𝑠𝑦 = Days of the monitoring period during year y 
(Number) 

𝑚𝐸𝐶𝑝𝑟𝑜𝑗,𝑖 = Energy consumption of project fuel i for metered 
projects (TJ/person/day) 

𝐸𝐶𝑝𝑟𝑜𝑗,𝑖 = Energy consumption of fuels used in the project 
scenario i (TJ/person/day) 

𝑓𝑁𝑅𝐵𝑦 = Fraction of non-renewable woody biomass fuel 
consumed during year y. This parameter is only 
applicable for fuelwood, charcoal, and other solid 
biomass fuels that are not fully renewable. When 
these fuels are not used this parameter is 
eliminated. 

 567 

 568 

10.1.2.2. Direct, metered measurement of energy consumption of 569 

project technology 570 

The metered renewable and non-renewable energy consumption in the 571 

project scenario is determined by metering energy for the project 572 

technology.  573 

 574 

If the baseline energy consumption is estimated by back-calculating the 575 

displaced baseline fuel consumption based on specific consumption and 576 

displacement rates, then this approach must be used for calculating project 577 

energy consumption. Other, non-project cookstoves that may be in use in the 578 

project scenario are not included here, as the baseline fuel consumption only 579 

includes that which is displaced by the project cookstove. 580 

 581 

For the metered project cookstove: 582 

 583 

𝑅𝐸𝐶𝑝𝑟𝑜𝑗,𝑖 = 𝛹𝑚𝑒𝑡𝑒𝑟𝑒𝑑,𝑦 × 𝑁ℎ × 𝐻𝑠 × 𝐷𝑎𝑦𝑠𝑦  ×  𝑚𝐸𝐶𝑝𝑟𝑜𝑗,𝑖 × (1 − 𝑓𝑁𝑅𝐵𝑦) 
 

(10) 

 584 

and: 585 

 586 
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𝑁𝑅𝐸𝐶𝑝𝑟𝑜𝑗,𝑖 = 𝛹𝑚𝑒𝑡𝑒𝑟𝑒𝑑,𝑦 × 𝑁ℎ × 𝐻𝑠 × 𝐷𝑎𝑦𝑠𝑦  ×  𝑚𝐸𝐶𝑝𝑟𝑜𝑗,𝑖 × 𝑓𝑁𝑅𝐵𝑦
      

 (11) 

 587 

In both cases, for energy sources other than electricity, use Equation (3) to 588 

convert fuel masses to fuel energy.  589 

 590 

Where: 591 

𝑅𝐸𝐶𝑝𝑟𝑜𝑗,𝑖 = Consumption of renewable fuel i in project scenario 
(TJ) 

𝑁𝑅𝐸𝐶𝑝𝑟𝑜𝑗,𝑖 = Consumption of non-renewable fuel i in project 
scenario (TJ) 

𝛹𝑚𝑒𝑡𝑒𝑟𝑒𝑑,𝑦  = Uptake: fraction of households with a project 
cookstove in use during year y, estimated from 
metered data  

𝑁ℎ = Number of households (Number) 
𝐻𝑠 = Average household size (Persons per household) 

𝐷𝑎𝑦𝑠𝑦 = Days of the monitoring period during year y 
(Number) 

𝑚𝐸𝐶𝑝𝑟𝑜𝑗,𝑖 = Energy consumption of project fuel i for metered 
projects (TJ/person/day) 

𝑓𝑁𝑅𝐵𝑦 = Fraction of non-renewable woody biomass fuel 
consumed during year y. This parameter is only 
applicable for fuelwood, charcoal, and other solid 
biomass fuels that are not fully renewable. When 
these fuels are not used this parameter is 
eliminated.. 

 592 

Note on electricity consumption: 593 

If the project cookstove uses electricity, coming from either the national grid 594 

(𝐸𝐶𝑝𝑟𝑜𝑗𝑔𝑟𝑖𝑑) or an off-grid system(s) (𝐸𝐶𝑝𝑟𝑜𝑗,𝑜𝑓𝑓𝑔𝑟𝑖𝑑) using renewable or  non-595 

renewable energy sources, its consumption must be calculated using  596 

Equation (12), and either Equation (13) or Equation (14). 597 

 598 

𝑃𝐸𝑒𝑙𝑒𝑐,𝑦 = 10−6[(𝐸𝐶𝑝𝑟𝑜𝑗,𝑔𝑟𝑖𝑑,𝑦 × 𝐸𝐹𝑝𝑟𝑜𝑗,𝑔𝑟𝑖𝑑 × (1 + 𝑇𝐷𝐿𝑦)) + (𝐸𝐶𝑝𝑟𝑜𝑗,𝑜𝑓𝑓𝑔𝑟𝑖𝑑,𝑦 ×

∑  𝑖 𝑓𝑖 × 𝐸𝐹𝑝𝑟𝑜𝑗,𝑜𝑓𝑓𝑔𝑟𝑖𝑑,𝑖)] 

 

(12) 

Where: 599 
𝑃𝐸𝑒𝑙𝑒𝑐,𝑦 = CO2e emissions from electric energy consumption 

in year y (tons/year) 
𝐸𝐶𝑝𝑟𝑜𝑗,𝑔𝑟𝑖𝑑,𝑦  

 
= Grid electricity consumption for cooking 

(measured in kWh/year) 
𝐸𝐹𝑝𝑟𝑜𝑗,𝑔𝑟𝑖𝑑  = Grid emission factor. This is a country-specific value 

provided in Annex 2: Grid emission factors for select 
countries (gCO2e/kWh) 
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𝐸𝐶𝑝𝑟𝑜𝑗,𝑜𝑓𝑓𝑔𝑟𝑖𝑑,𝑦 = Off-grid electricity consumption for cooking 
(measured in kWh/year) 

𝑓𝑖  = Fraction of off-grid electricity provided by source i 
 

𝐸𝐹𝑝𝑟𝑜𝑗,𝑜𝑓𝑓𝑔𝑟𝑖𝑑,𝑖 
= Off-grid emission factor for source i. This is a 

technology-specific value provided in Annex 3: Off-
grid emission factors for select technologies 
(gCO2e/kWh) 

𝑇𝐷𝐿𝑦 = Average technical transmission and distribution 
losses for providing electricity in year y 

10−6  Unit conversion for grams CO2e to tons CO2e 
(tons/grams) 

 600 

Electricity consumption can be either measured, using calibrated equipment 601 

like a plug-in power meter, from all project electric cookstoves (j) (Equation 602 

(13)), or using a representative sample of project cookstoves and determining 603 

the active cookstove number (Equation (14)).  604 

 605 

𝐸𝐶𝑝𝑟𝑜𝑗,𝑔𝑟𝑖𝑑,𝑦  𝑜𝑟 𝐸𝐶𝑝𝑟𝑜𝑗,𝑜𝑓𝑓𝑔𝑟𝑖𝑑,𝑦 = ∑  

𝑗

𝐸𝐶𝑝𝑟𝑜𝑗,𝑔𝑟𝑖𝑑,𝑗,𝑦  𝑜𝑟 ∑  

𝑗

𝐸𝐶𝑝𝑟𝑜𝑗,𝑜𝑓𝑓𝑔𝑟𝑖𝑑,𝑗,𝑦  

 

(13) 

Where: 606 

𝑗 = Subscript for project electric cookstoves 
 607 

𝐸𝐶𝑝𝑟𝑜𝑗,𝑔𝑟𝑖𝑑,𝑦  𝑜𝑟 𝐸𝐶𝑝𝑟𝑜𝑗,𝑜𝑓𝑓𝑔𝑟𝑖𝑑,𝑦 =  𝐸𝐶𝑝𝑟𝑜𝑗,𝑔𝑟𝑖𝑑,𝑎𝑣𝑔,𝑦 × 𝑁ℎ,𝛹,𝑦  𝑜𝑟 𝐸𝐶𝑝𝑟𝑜𝑗,𝑜𝑓𝑓𝑔𝑟𝑖𝑑,𝑎𝑣𝑔,𝑦 × 𝑁ℎ,𝛹,𝑦  

 
(14) 

Where: 608 

𝐸𝐶𝑝𝑟𝑜𝑗,𝑔𝑟𝑖𝑑,𝑎𝑣𝑔,𝑦 = Average grid electricity consumed for cooking in year 
y 

𝐸𝐶𝑝𝑟𝑜𝑗,𝑜𝑓𝑓𝑔𝑟𝑖𝑑,𝑎𝑣𝑔,𝑦 = Average off-grid electricity consumed for cooking in 
year y 

𝑁ℎ,𝛹,𝑦  = Number of households with project stove in use in year 
y (number) 

  609 
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10.2. NON-METERED PROJECTS 610 

10.2.1. Baseline Energy Consumption for Non-Metered Projects 611 

Non-metered projects may choose from two different approaches to 612 

determine energy consumption (both renewable and non-renewable) in the 613 

baseline scenario: measuring fuel consumption using a KPT or using a global 614 

default.  615 

 616 

10.2.1.1. KPT 617 

Projects may determine non-metered renewable and non-renewable fuel 618 

consumption by conducting an ex-ante KPT of the baseline scenario. 619 

 620 

For KPT-based estimates in non-Latin American countries, energy 621 

consumption values for primary fuelwood users are capped at 0.0156 622 

TJ/capita/year (1 ton/capita/year of air-dried wood and any additional baseline 623 

fuels) and values above 0.0124 TJ/capita/year (0.8 tons/capita/year of air-dried 624 

wood and additional baseline fuels) are flagged for more intensive verifier 625 

review.  626 

 627 

For KPT-based estimates in Latin America, energy consumption values for 628 

primary fuelwood users are capped at 0.035 TJ/capita/year (2.25 629 

tons/capita/year of air-dried wood and any additional baseline fuels), and 630 

values above 0.023 TJ/capita/year are flagged for more intensive verifier 631 

review.  632 

 633 

For baselines (in any region) with charcoal as the primary fuel use, the cap is 634 

set at 0.0059 TJ/capita/year (0.2 tons/capita/year of charcoal and any 635 

additional baseline fuels), and values above 0.0047 TJ/capita/year are flagged 636 

for more intensive verifier review. 637 

 638 

𝑅𝐸𝐶𝑏𝑎𝑠𝑒,𝑖 = 𝑁ℎ,𝛹,𝑦 × 𝐻𝑠 × 𝐷𝑎𝑦𝑠,𝑦  ×  𝑛𝑚𝐸𝐶𝑏𝑎𝑠𝑒,𝑖 × (1 − 𝑓𝑁𝑅𝐵𝑦) 
(15) 

and:  639 

 640 

𝑁𝑅𝐸𝐶𝑏𝑎𝑠𝑒,𝑖 = 𝑁ℎ,𝛹,𝑦 × 𝐻𝑠 × 𝐷𝑎𝑦𝑠𝑦  ×  𝑛𝑚𝐸𝐶𝑏𝑎𝑠𝑒,𝑖 × 𝑓𝑁𝑅𝐵𝑦 (16) 

 641 

In both cases, for baseline energy sources other than electricity, use Equation 642 

(3) to convert fuel masses to fuel energy.  643 

 644 

𝑅𝐸𝐶𝑏𝑎𝑠𝑒,𝑖  = Consumption of renewable fuel i in baseline scenario (TJ) 
𝑁𝑅𝐸𝐶𝑏𝑎𝑠𝑒,𝑖 = Consumption of non-renewable fuel i in baseline scenario 

(TJ) 
𝑁ℎ,𝛹,𝑦  = Number of households with project stove in use in year y 

(number) 
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𝐻𝑠 = Average household size (Persons per household) 
𝐷𝑎𝑦𝑠𝑦 = Days of the monitoring period during year y (Number) 

𝑛𝑚𝐸𝐶𝑏𝑎𝑠𝑒,𝑖 = Energy consumption of baseline fuel i for non-metered 
projects (TJ/person/day) 

 

𝑓𝑁𝑅𝐵𝑦 
=  Fraction of non-renewable woody biomass fuel 

consumed during year y. This parameter is only applicable 
for fuelwood, charcoal, and other solid biomass fuels that 
are not fully renewable. When these fuels are not used this 
parameter is eliminated.. 

 645 

10.2.1.2. Global default  646 

Alternatively, projects may determine non-metered renewable and non-647 

renewable energy consumption in the baseline scenario by using a global 648 

default for fuelwood or charcoal consumption. These defaults can only be 649 

applied for projects where the baseline is predominantly wood or charcoal 650 

(more than 75% of the cooking as determined via surveys).  651 

 652 

The global default for baseline fuelwood consumption is 0.0012 TJ 653 

delivered/capita/year4 (0.5 tons/capita/year of air-dried wood), and 0.00075 654 

TJ/delivered/capita/year5 (0.1 tons/capita/year) for charcoal. When fuels other 655 

than wood or charcoal are in the respective baselines, their energy use must 656 

be accounted for in the 0.0012 and 0.00075 TJ delivered/capita/year, 657 

respectively.6 These values reflect the minimum level of energy services 658 

required for cooking.  659 

 660 

10.2.2. Project Energy Consumption for Non-Metered Projects.  661 

For projects that are not directly and continuously metered, the methodology 662 

considers adoption as a function of uptake and usage rates, and addresses 663 

stacking through conservative assumptions of baseline cookstove 664 

displacement, or through the use of KTPs.   665 

Uptake is whether a project household is considered a user or non-user. 666 

Project proponents determine their own criteria for what constitutes a user v. 667 

non-user, and they must consistently use those categories as they have 668 

defined them for all project accounting, and the assessment of the criteria 669 

must be done using survey questions or usage monitoring, and project 670 

 
4 0.5 tons of air-dried fuel wood with 0.0156 TJ/tons NCV, and thermal efficiency of 15%. 
5 0.1 tons of charcoal fuel wood with 29.5 TJ/tons NCV, and thermal efficiency of 25%.  
6 The additional energy is accounted for assuming 15% thermal efficiency for unimproved baseline 
wood cookstoves, 25% thermal efficiency for unimproved charcoal cookstoves, and 50% for gas and 
liquid fueled cookstoves. For example, if surveys indicate in the baseline that 80% of cooking is done 
on wood cookstoves and 20% on LPG cookstoves, then the baseline energy consumption would be as 
follows: Wood consumption: 0.8*0.0012 TJ delivered/capita/year / 0.15 = 0.0091 TJ/cap/year of wood 
energy; LPG 0.2*0.0012 TJ delivered/capita/year / 0.50 = 0.00048 TJ/cap/year of LPG energy. 
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cookstove observation. Further, uptake is capped at 90% for projects that 671 

incorporate after-sales support and educational/behavior change activities 672 

and at 75% for all other projects.   673 

Non-metered projects may choose from four different approaches to 674 

determine energy consumption in the project scenario, which include 675 

assessing usage and displacement rates. These approaches involve various 676 

combinations of surveys, CCTs, usage sensors, and KPTs. For projects that are 677 

estimated to reduce energy consumption by 780 TJ/year or more (e.g., 678 

approximately equivalent to saving 50% of fuelwood in 50,000 households)7, 679 

direct measurement for project fuel consumption is required. 680 

 681 

10.2.2.1. KPT 682 

Two of the approaches to calculating non-metered renewable and non-683 

renewable energy consumption in the project scenario rely on estimates 684 

from KPTs. 685 

 686 

Where projects measure fuel consumption through KPTs, complemented by 687 

usage surveys, maximum average fuel savings are capped at 90% of the KPT 688 

estimate.   689 

 690 

Projects may also complement KPTs and surveys with SUMs measurements. 691 

If the SUMs demonstrate continued use of the project cookstove, or if 692 

continued average daily household fuel consumption is demonstrated 693 

through longer-term fuel consumption measurements (6-months or more) 694 

following the KPT period, maximum average fuel savings are not capped.  If 695 

the use events on the project stove or fuel consumption per day show a 696 

statistically significant shift down during the post-KPT SUMs monitoring 697 

period (p < 0.05 using a one-way or one-tailed test of significance), then the 698 

project stove fuel consumption estimate must be adjusted such that the fuel 699 

savings is 90% of that indicated by the KPT (see  Stove Use Monitoring in 700 

Section 11: Monitoring Requirements). 701 

 702 

These approaches involve determining non-metered renewable and non-703 

renewable project fuel consumption through a representative sample with 704 

direct measurements of fuel using KPT following the below equations. 705 

 706 

𝑅𝐸𝐶𝑝𝑟𝑜𝑗,𝑖 = 𝛹𝑆𝑢𝑟𝑣𝑒𝑦,𝑦 × 𝑁ℎ × 𝐻𝑠 × 𝐷𝑎𝑦𝑠𝑦  ×  𝑛𝑚𝐸𝐶𝑝𝑟𝑜𝑗,𝑖 × (1 − 𝑓𝑁𝑅𝐵𝑦) (17) 

 707 

and: 708 

 
7 0.5 tons of fuelwood/person x 4 persons/household x 50,000 households = 100,000 
tons/year. 100,000 tons / year x 0.0156 TJ/tons = 1560 TJ/year. A project which saves 50% on 
the fuel consumption would result in 780 TJ/year of estimated energy savings. 
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𝑁𝑅𝐸𝐶𝑝𝑟𝑜𝑗,𝑖 = 𝛹𝑆𝑢𝑟𝑣𝑒𝑦,𝑦 × 𝑁ℎ × 𝐻𝑠 × 𝐷𝑎𝑦𝑠𝑦  ×  𝑛𝑚𝐸𝐶𝑝𝑟𝑜𝑗,𝑖 × 𝑓𝑁𝑅𝐵𝑦 (18) 

 709 

In both cases, for energy sources other than electricity, use Equation (3) to 710 

convert fuel masses to fuel energy.  711 

 712 

Note on electricity consumption: 713 

Electricity consumption should be determined using a plug-in power meter 714 

during the KPT and calculated as follows. 715 

 716 

𝐸𝐶𝑝𝑟𝑜𝑗,𝑒𝑙𝑒𝑐,𝑦 = 𝛹𝑆𝑢𝑟𝑣𝑒𝑦,𝑦 × 𝑁ℎ × 𝐻𝑠 × 𝐷𝑎𝑦𝑠𝑦  × 𝑛𝑚𝐸𝐶𝑝𝑟𝑜𝑗,𝑒𝑙𝑒𝑐 
 (19) 

Where: 717 

𝑅𝐸𝐶𝑝𝑟𝑜𝑗,𝑖  = Consumption of renewable fuel i in project scenario (TJ) 
𝑁𝑅𝐸𝐶𝑝𝑟𝑜𝑗,𝑖 = Consumption of non-renewable fuel i in project scenario 

(TJ) 
𝛹𝑆𝑢𝑟𝑣𝑒𝑦,𝑦 = Uptake of project cookstoves during year y taken from 

survey (Percentage)  
𝑁ℎ = Number of households (Number) 
𝐻𝑠 = Average household size (Persons per household) 

𝐷𝑎𝑦𝑠𝑦 = Days of the monitoring period during year y (Number) 
𝑛𝑚𝐸𝐶𝑝𝑟𝑜𝑗,𝑖 = Energy consumption of project fuel i for non-metered 

projects (TJ/person/day) 
𝑓𝑁𝑅𝐵𝑦 =  Fraction of non-renewable woody biomass fuel 

consumed during year y. This parameter is only applicable 
for fuelwood, charcoal, and other solid biomass fuels that 
are not fully renewable. When these fuels are not used this 
parameter is eliminated.. 

𝑖 = Fuel 
𝑛𝑚𝐸𝐶𝑝𝑟𝑜𝑗,𝑒𝑙𝑒𝑐𝑡  = Electricity consumption in project (kWh/person/year) 

𝑁𝐶𝑉𝑖 = Net calorific value of fuel i (TJ/tons) 
𝐸𝐶𝑝𝑟𝑜𝑗,𝑒𝑙𝑒𝑐,𝑦  = Consumption of electricity in project scenario (TJ) 

 718 

In the specific case of non-metered electricity use in the project scenario, 719 

project emissions must be calculated taking into account the average 720 

electricity consumption measured by the KPT including the use of a plug-in 721 

power meter and its corresponding emission factor. 722 

 723 

𝑃𝐸𝑒𝑙𝑒𝑐,𝑦 = 𝐸𝐶𝑝𝑟𝑜𝑗,𝑒𝑙𝑒𝑐𝑡,𝑦 × 𝐸𝐹𝑝𝑟𝑜𝑗,𝑒𝑙𝑒𝑐𝑡  × (1 + 𝑇𝐷𝐿𝑦) ×  10−6 

 

(20) 

𝑃𝐸𝑒𝑙𝑒𝑐,𝑦 = CO2e emissions from non-metered electric 
technologies in the project scenario (tons CO2e). 

𝐸𝐶𝑝𝑟𝑜𝑗,𝑒𝑙𝑒𝑐𝑡,𝑦 = Electricity consumption for cooking (kWh/year) 
𝐸𝐹𝑝𝑟𝑜𝑗,𝑒𝑙𝑒𝑐𝑡  = Electricity system emission factor ((gCO2e/kWh)) 
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𝑇𝐷𝐿𝑦 = Average technical transmission and distribution 
losses for providing electricity in year y (expressed as 
a fraction between zero and one). 

10−6  Converts from grams CO2e to tons CO2e 
 724 

Depending on the electricity source 𝐸𝐹𝑝𝑟𝑜𝑗,𝑒𝑙𝑒𝑐𝑡  should be determined for the 725 

grid system (𝐸𝐹𝑝𝑟𝑜𝑗,𝑔𝑟𝑖𝑑) or off-grid system(s) (𝐸𝐹𝑝𝑟𝑜𝑗,𝑜𝑓𝑓𝑔𝑟𝑖𝑑). 726 

 727 

10.2.2.2. Specific consumption ratios + usage survey based options 728 

The methodology includes two approaches to calculating non-metered 729 

renewable and non-renewable energy consumption in the project scenario 730 

by using specific consumption ratios from CCTs, and comparing the CCT-731 

determined specific consumption ratio of the baseline and project scenarios 732 

to estimate project cookstove fuel consumption. 733 

 734 

Where projects use the CCT to estimate project cookstove fuel consumption, 735 

and base usage rates on surveys alone, the average baseline cookstove 736 

displacement is capped at 40%.  737 

 738 

Projects may also use the CCT to estimate project cookstove fuel 739 

consumption, and base usage on surveys plus SUMs on the project cookstove 740 

in a representative sample of households. If the SUMs demonstrate at least 741 

two cooking events per day of at least 20 minutes each, baseline cookstove 742 

displacement is capped at 60%. If not, baseline cookstove displacement is 743 

capped at 40%. 744 

 745 

𝑅𝐸𝐶𝑝𝑟𝑜𝑗,𝑖 = 𝛹𝑠𝑢𝑟𝑣𝑒𝑦,𝑦 × (1 − 𝑈𝑝,𝑦,𝑖) × 𝑁ℎ × 𝐻𝑠 × 𝑛𝑚𝐸𝐶𝑏𝑎𝑠𝑒,𝑖 × (1 − 𝑓𝑁𝑅𝐵𝑦) × (
𝑆𝐶𝑝,𝑖,𝑦

𝑆𝐶𝑏,𝑖,𝑦
) (21) 

 746 

and: 747 

 748 

𝑁𝑅𝐸𝐶𝑝𝑟𝑜𝑗,𝑖 = 𝛹𝑠𝑢𝑟𝑣𝑒𝑦,𝑦 × (1 − 𝑈𝑝,𝑦,𝑖) × 𝑁ℎ × 𝐻𝑠 × 𝑛𝑚𝐸𝐶𝑏𝑎𝑠𝑒,𝑖 × 𝑓𝑁𝑅𝐵𝑦 × (
𝑆𝐶𝑝,𝑖,𝑦

𝑆𝐶𝑏,𝑖,𝑦
) (22) 

 749 

In both cases, for baseline energy sources 𝑛𝑚𝐸𝐶𝑏𝑎𝑠𝑒,𝑖 , other than electricity, use 750 

Equation (3) to convert fuel masses to fuel energy.  751 

 752 

  753 
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Where: 754 

𝑅𝐸𝐶𝑝𝑟𝑜𝑗,𝑖  = Consumption of renewable fuel i in project scenario (TJ) 
𝑁𝑅𝐸𝐶𝑝𝑟𝑜𝑗,𝑖 = Consumption of non-renewable fuel i in project scenario 

(TJ) 
𝛹𝑆𝑢𝑟𝑣𝑒𝑦,𝑦  = Uptake of project cookstoves during year y taken from 

survey. (Percentage)  
𝑈𝑝,𝑦,𝑖  Usage rate of active project cookstoves during year y. 

(Percentage) determined by surveys. The maximum 
displacement of the baseline stove(s) is 40% (sum of Up,y,i 
across displaced baseline stoves is 0.4) when surveys are 
used to determine percent usage.  If SUMs monitoring 
demonstrates two or more usage events per day of at least 
20 minutes each, baseline cookstove displacement is 
capped at 60% (sum of Up,y,i across displaced baseline 
stoves is 0.6) 

𝑁ℎ = Number of households (Number) 
𝐻𝑠 = Average household size (Persons per household) 

𝑛𝑚𝐸𝐶𝑏𝑎𝑠𝑒,𝑖  Energy consumption of baseline fuel i for non-metered 
projects (TJ/person/year) 

𝑓𝑁𝑅𝐵𝑦 =  Fraction of non-renewable woody biomass fuel consumed 
during year y. This parameter is only applicable for 
fuelwood, charcoal, and other solid biomass fuels that are 
not fully renewable. When these fuels are not used this 
parameter is eliminated. 

𝑆𝐶𝑏,𝑖,𝑦  = Specific energy consumption of a baseline cooking 
technology to cook a given amount of food (MJ/kg food)  

𝑆𝐶𝑝,𝑖,𝑦  = Specific energy consumption of a project cooking 
technology to cook a given amount of food (MJ/kg food)  

 755 

10.3.      UPSTREAM EMISSIONS  756 

Upstream emissions (𝑈𝑝𝑠𝑡𝑟𝑒𝑎𝑚 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠𝑦) in both the baseline and project 757 

scenarios are calculated as follows: 758 

 759 

𝑈𝑝𝑠𝑡𝑟𝑒𝑎𝑚 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠𝑖,𝑦 = 𝐸𝐶𝑖,𝑦 × 𝐸𝐹𝑖,𝑢𝑝𝑠𝑡𝑟𝑒𝑎𝑚  (23) 
 760 

Where: 761 

𝐸𝐶𝑖 = Energy consumption for a fuel i in the project or baseline 
scenario in year y (TJ/year) 

𝐸𝐹𝑖,𝑢𝑝𝑠𝑡𝑟𝑒𝑎𝑚  = Upstream emission factor for fuel i (tCO2/TJ)   
 762 

Upstream emissions from electricity generation are included in the grid/off-763 

grid emission factors which are presented in Annexes 2 and 3. 764 
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 765 

10.4. LEAKAGE (LE)  766 

All projects shall apply a 5% deduction to address certain risks that cannot be 767 

feasibly measured at the project level or for which there is insufficient data to 768 

support a more granular estimate. These include leakage and the risk of non-769 

permanence, although the latter is also covered to some extent through the 770 

fNRB parameter.  771 

 772 

10.5. EMISSIONS REDUCTIONS (ER) 773 

 774 

𝐸𝑅 = (𝐵𝐸𝑦 − 𝑃𝐸𝑦)(1 − 𝐿𝐸𝑦) (27) 
 775 

Where: 776 

𝐸𝑅𝑦 = Emissions reduction during year y (tonCO2e) 
𝐵𝐸𝑦 = Baseline emissions during year y (tonCO2e) 
𝑃𝐸𝑦  = Project emissions during year y (tonCO2e) 
𝐿𝐸𝑦 = Leakage emissions during year y (Percentage) 

  777 
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11. MONITORING REQUIREMENTS 778 

 779 

Monitoring activity schedule 780 

 781 

Activity 
Prior to 

validation 
Prior to first 
verification Annual 

Every two 
years 

Emission reduction estimation  X    

Baseline studies  

Baseline scenario survey 
*See Evolving Baseline section 
below X   X* 

Baseline energy consumption 
measurement 
*Only required when a shift in 
baseline technology use 
patterns has been observed 
** May be continuous in the case 
of metered projects  X  X*,** 

Project studies  

Uptake and usage monitoring 
(survey or SUMs) 
* May be continuous in the case 
of metered projects   X*  

Project energy consumption 
measurement 
*May be continuous in the case 
of metered projects  X  X* 

Ongoing monitoring tasks  

Maintenance of total sales and 
service records, and project 
databases Continuous 

 782 

Evolving baselines 783 

• Project proponents shall conduct baseline scenario surveys every two 784 

years at the same time as the project uptake and usage survey. The survey 785 

is to be conducted in comparable non-project households to detect 786 

whether there has been a statistically significant change in household 787 

cooking practices (e.g., change in frequency of cooking with the primary 788 

baseline fuel detected with a p-value of 0.05 or lower).  789 
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• If so, then project proponents shall update the baseline energy 790 

consumption values. If not, the baseline shall be recalculated at the start 791 

of each crediting period (every 5 years). 792 

 793 

Seasonality 794 

• Project proponents shall provide a description of seasonality at the project 795 

location(s) (e.g., wet/dry, cold/warm, temporality during the year, etc.) and 796 

the observed impacts on cooking practices and cooking energy use.  797 

• Projects shall demonstrate that sampling is done to account for 798 

seasonality in such a way that it captures seasonal factors that may affect 799 

fuel consumption over the year, or 800 

• Projects shall demonstrate that sampling is done in a way that ensures 801 

that the results are conservative, given seasonal variability (e.g., undertake 802 

measurement in the season where the least emissions reductions are 803 

expected). 804 

 805 

Stove Use Monitoring 806 

• This methodology considers SUMs to include sensors that use continuous 807 

monitoring of temperature, infrared light, fuel consumption, or other 808 

metric that can be used as a proxy for usage. 809 

• Stove use monitoring must be done continuously for at least six months 810 

per monitoring period to account for seasonality. 811 

• The algorithm for estimating cookstove use events must be clearly 812 

presented and public, along with at least 50 anonymized real-time data 813 

streams showing the raw cookstove use data (e.g., real-time temperature 814 

traces over time) with clearly demarcated usage events. 815 

• The same algorithm must be used for the duration of the project. 816 

• Sampling must meet the 90/10 precision guidelines. 817 

• For non-metered projects using the KPT and stove use monitoring (see 818 

Section 10.2.2.1 KPT), the average of the stove use events per day during the 819 

full 6-month monitoring period must be compared to those measured 820 

during the KPT to determine if there is a statistically significant difference.  821 

If SUMs data is incomplete or missing, it must be omitted from the analysis.  822 
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12. METHODOLOGY PARAMETERS  823 

When the project proponents apply for crediting period renewal, all 824 

methodological parameters shall be reassessed as per the latest version of 825 

the methodology available at the time of renewal. 826 

 827 

Parameters are presented in alphabetical order, in separate sections for ex-828 

ante and monitored parameters. 829 

12.1. Ex-ante parameters 830 

 831 

Data/Parameter 𝐸𝐹𝑖,𝑢𝑝𝑠𝑡𝑟𝑒𝑎𝑚 
Unit tCO2e/TJ 

Description Upstream emission factor for fuel i in baseline/project 
scenario 

Type of 
parameter 

X Ex-ante 
 Monitored 

Source of data See Annex 4 
Value applied See Annex 4 
Frequency of 
monitoring 

N/A 

Description of 
measurement 
methods 

N/A 

QA/QC 
procedures 

 

Purpose of data Calculation of upstream emissions in baseline and 
project scenarios 

Comments Upstream emissions for fuelwood are considered as 
zero 

 832 

Data/Parameter 𝐸𝐹𝑝𝑟𝑜𝑗,𝑔𝑟𝑖𝑑   

Unit gCO2e/kWh 
Description Grid emission factor 
Type of 
parameter 

X Ex-ante 
 Monitored 

Source of data Country-specific values from the International 
Financial Institution’s Technical Working Group 

Value applied See Annex 2 
Frequency of 
monitoring 

N/A 
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Description of 
measurement 
methods 

N/A 

QA/QC 
procedures 

N/A 

Purpose of data Calculation of project emissions 
Comments - 

 833 

Data/Parameter 𝐸𝐹𝑝𝑟𝑜𝑗,𝑜𝑓𝑓𝑔𝑟𝑖𝑑,𝑖  

Unit gCO2e/kWh 

Description Off-grid emission factor for source i 
Type of 
parameter 

X Ex-ante 
 Monitored 

Source of data Mini-grid Emission Tool from SEforAll 
Value applied See Annex 3 
Frequency of 
monitoring 

N/A 

Description of 
measurement 
methods 

N/A 

QA/QC 
procedures 

N/A 

Purpose of data Calculation of baseline and project emissions 
Comments - 

 834 

Data/Parameter 𝑓𝑁𝑅𝐵𝑦  

Unit Fraction 

Description Fraction of non-renewable woody biomass fuel 
during year y 

Type of 
parameter 

X Ex-ante 
 Monitored 

Source of data 

National or sub-national default values from the 
UNFCCC-supported MoFuSS model. Sub-national 
values are appropriate for projects concentrated in 
specific regions. National values are appropriate for 
projects that are evenly spread throughout a country;  
 
or 
Customized project area (not aligned with national or 
subnational boundaries) using online MoFuSS 
interface. 

Value applied  
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Frequency of 
monitoring 

Determined once ex-ante 

Description of 
measurement 
methods 

 

QA/QC 
procedures 

 

Purpose of data Calculation of baseline and project emissions  

Comments 

This parameter is only considered when woody 
biomass is used in either baseline or project scenario.  
 
Updated at crediting period renewal 

 835 

Data/Parameter 𝐻𝑠  

Unit Persons/household 
Description Average household size 
Type of 
parameter 

X Ex-ante 
 Monitored 

Source of data Survey 
Value applied - 
Frequency of 
monitoring 

N/A 

Description of 
measurement 
methods 

Baseline survey 

QA/QC 
procedures 

The minimum sample size for the survey must reach 
the minimum confidence and precision of 90/10. 
If the target precision is missed, the project proponent 
may take the conservative bound of the confidence 
interval as the parameter value.   

Purpose of data Calculation of baseline and project emissions 
Comments - 

 836 

Data/Parameter 𝑁𝐶𝑉𝑖  

Unit TJ/tons  
Description Net calorific value of fuel i 
Type of 
parameter 

X Ex-ante 
 Monitored 

Source of data Default value from the latest version of the IPCC 
Guidelines for National GHG Inventories  

Value applied See Annex 5 “Default point of use emission factors and 
net calorific values” 
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Frequency of 
monitoring 

N/A 

Description of 
measurement 
methods 

N/A 

QA/QC 
procedures 

N/A 

Purpose of data Calculation of baseline and project emissions 

Comments Not applicable for electricity as energy source in 
baseline or project scenario 

 837 

Data/Parameter 𝑁𝑅𝐸𝐹𝑏𝑎𝑠𝑒,𝑖,𝐶𝑂2  

Unit tCO2e/TJ 
Description CO2 emission factor for non-renewable baseline fuel i 
Type of 
parameter 

X Ex-ante 
 Monitored 

Source of data 
Default value from the latest version of the IPCC 
Guidelines for National GHG Inventories 

Value applied 
See Annex 5 “Default point of use emission factors and 
net calorific values” 

Frequency of 
monitoring 

N/A 

Description of 
measurement 
methods 

N/A 

QA/QC 
procedures 

N/A 

Purpose of data Calculation of baseline emissions 
Comments - 

 838 

Data/Parameter 𝑁𝑅𝐸𝐹𝑏𝑎𝑠𝑒,𝑖,𝑛𝑜𝑛𝐶𝑂2  

Unit tCO2e/TJ 

Description Non-CO2 emission factor for non-renewable baseline 
fuel i 

Type of 
parameter 

X Ex-ante 
 Monitored 

Source of data Default value from the latest version of the IPCC 
Guidelines for National GHG Inventories 

Value applied See Annex 5 “Default point of use emission factors and 
net calorific values” 

Frequency of 
monitoring 

N/A 
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Description of 
measurement 
methods 

N/A 

QA/QC 
procedures 

N/A 

Purpose of data Calculation of baseline emissions 
Comments - 

 839 

Data/Parameter 𝑁𝑅𝐸𝐹𝑝𝑟𝑜𝑗,𝑖,𝐶𝑂2  

Unit tCO2e/TJ 
Description CO2 emission factor for non-renewable project fuel i  
Type of 
parameter 

X Ex-ante 
 Monitored  

Source of data Default value from the latest version of the IPCC 
Guidelines for National GHG Inventories 

Value applied See Annex 5 “Default point of use emission factors and 
net calorific values” 

Frequency of 
monitoring 

N/A 

Description of 
measurement 
methods 

N/A 

QA/QC 
procedures 

 

Purpose of data Calculation of project emissions 
Comments - 

 840 

Data/Parameter 𝑁𝑅𝐸𝐹𝑝𝑟𝑜𝑗,𝑖,𝑛𝑜𝑛𝐶𝑂2  

Unit tCO2e/TJ 

Description 
Non-CO2 emission factor for non-renewable project 
fuel i  

Type of 
parameter 

X Ex-ante 
 Monitored  

Source of data 
Default value from the latest version of the IPCC 
Guidelines for National GHG Inventories 

Value applied 
See Annex 5 “Default point of use emission factors and 
net calorific values” 

Frequency of 
monitoring 

N/A 

Description of 
measurement 
methods 

N/A 
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QA/QC 
procedures 

 

Purpose of data Calculation of project emissions 
Comments - 

 841 

Data/Parameter 𝑅𝐸𝐹𝑏𝑎𝑠𝑒,𝑖,𝑛𝑜𝑛𝐶𝑂2  

Unit tCO2e/TJ 
Description Non-CO2 emission factor for renewable baseline fuel i  
Type of 
parameter 

X Ex-ante 
 Monitored 

Source of data Default value from the latest version of the IPCC 
Guidelines for National GHG Inventories 

Value applied See Annex 5 “Default point of use emission factors and 
net calorific values” 

Frequency of 
monitoring 

N/A 

Description of 
measurement 
methods 

N/A 

QA/QC 
procedures 

N/A 

Purpose of data Calculation of baseline emissions 
Comments  

 842 

Data/Parameter 𝑅𝐸𝐹𝑝𝑟𝑜𝑗,𝑖,𝑛𝑜𝑛𝐶𝑂2  

Unit tCO2e/TJ 
Description Non-CO2 emission factor for renewable project fuel i  
Type of 
parameter 

X Ex-ante 
 Monitored 

Source of data Default value from the latest version of the IPCC 
Guidelines for National GHG Inventories 

Value applied See Annex 5 “Default point of use emission factors and 
net calorific values” 

Frequency of 
monitoring 

N/A 

Description of 
measurement 
methods 

N/A 

QA/QC 
procedures 

N/A 

Purpose of data Calculation of project emissions 
Comments  

 843 



 

CLEAR METHODOLOGY – FOR PUBLIC COMMENT        37 

Data/Parameter 𝑇𝐷𝐿𝑦  

Unit Fraction 

Description 
Average technical transmission and distribution 
losses for providing electricity in year y 

Type of 
parameter 

X Ex-ante 
 Monitored 

Source of data Determined using the latest version of CDM TOOL05  
Value applied - 
Frequency of 
monitoring 

Once per monitoring period 

Description of 
measurement 
methods 

N/A 

QA/QC 
procedures 

N/A 

Purpose of data Calculation project emissions 
Comments - 

 844 

12.2. Monitored parameters 845 

 846 

Data/Parameter 𝐷𝑎𝑦𝑠𝑦  

Unit Number 

Description Days project technology in households period during 
year y 

Type of 
parameter 

 Ex-ante 
X Monitored 

Source of data Project database 

Value applied - 
Frequency of 
monitoring 

Annually 

Description of 
measurement 
methods 

- 

QA/QC 
procedures 

- 

Purpose of data Calculation of baseline and project emissions 
Comments - 

 847 

  848 
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 849 

Data/Parameter 𝐸𝐶𝑝𝑟𝑜𝑗,𝑒𝑙𝑒𝑐𝑡,𝑦   

Unit kWh/year 
Description Electricity consumption for cooking (kWh/year) 
Type of 
parameter 

 Ex-ante 
X Monitored 

Source of data KPT during project scenario 
Value applied Result from KPT 
Frequency of 
monitoring 

Every two years during project fuel consumption test 

Description of 
measurement 
methods 

A representative sample with built-in or external data 
loggers may be used during kitchen performance 
testing, where they conform with industry standards 
and are calibrated according to relevant national 
requirements. 

QA/QC 
procedures 

When a sample of project devices is used, the 
sampling approach must achieve a confidence level 
and precision of at least 90/10. 
If the target precision is missed, the project proponent 
may take the conservative bound of the confidence 
interval as the parameter value. The conservative 
bound for project emissions is that which tends to 
overestimate emissions. 

Purpose of data Calculation of project emissions 

Comments 

Projects in which built-in monitors are not included 
on every device shall ensure that project households 
receiving monitored devices are randomly distributed 
among the overall target population. 

 850 

Data/Parameter 𝐸𝐶𝑝𝑟𝑜𝑗,𝑔𝑟𝑖𝑑,𝑎𝑣𝑔,𝑦   

Unit kWh/year 

Description Average grid electricity consumed for cooking in year 
y 

Type of 
parameter 

 Ex-ante 
X Monitored 

Source of data Metered electricity consumption logger or meter 
Value applied Result from metering or logging 
Frequency of 
monitoring 

Measured continuously or during project fuel 
consumption test 

Description of 
measurement 
methods 

Measured continuously on all project devices 
 
Or 
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A representative sample with built-in or external data 
loggers may be used, where they conform with 
industry standards and are calibrated according to 
relevant national requirements. 

QA/QC 
procedures 

When a sample of project devices is used, the 
sampling approach must achieve a confidence level 
and precision of at least 90/10. 
If the target precision is missed, the project proponent 
may take the conservative bound of the confidence 
interval as the parameter value.  The conservative 
bound for project emissions is that which tends to 
overestimate emissions. 
 

Purpose of data Calculation of project emissions 

Comments 

Projects in which built-in monitors are not included 
on every device shall ensure that project households 
receiving monitored devices are randomly distributed 
among the overall target population. 

 851 

Data/Parameter 𝐸𝐶𝑝𝑟𝑜𝑗,𝑖   

Unit TJ/person/year 

Description Energy consumption of fuels used in the project 
scenario i (TJ/person/day) 

Type of 
parameter 

 Ex-ante 
X Monitored 

Source of data KPT during project scenario 
Value applied Result from KPT 
Frequency of 
monitoring 

Every two years 

Description of 
measurement 
methods 

Representative sample using a KPT 

QA/QC 
procedures 

The study must achieve confidence and precision of 
at least 90/10 for the target parameter of average daily 
fuel consumption per person. If the target precision is 
missed, the project proponent may take the 
conservative bound of the confidence interval as the 
parameter value. The conservative bound for project 
emissions is that which tends to overestimate 
emissions. 

Purpose of data Calculate project emissions 
Comments  

 852 
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Data/Parameter 𝐸𝐶𝑝𝑟𝑜𝑗,𝑜𝑓𝑓𝑔𝑟𝑖𝑑,𝑎𝑣𝑔,𝑦 

Unit kWh/year 

Description Average grid electricity consumed for cooking in year 
y 

Type of 
parameter 

 Ex-ante 
X Monitored 

Source of data Metered electricity consumption logger or meter 
Value applied Result from metering or logging      
Frequency of 
monitoring 

Measured continuously or during project fuel 
consumption test 

Description of 
measurement 
methods 

Measured continuously on all project devices 
 
Or 
A representative sample with built-in or external data 
loggers may be used, where they conform with 
industry standards and are calibrated according to 
relevant national requirements. 

QA/QC 
procedures 

When a sample of project devices is used, the 
sampling approach must achieve a confidence level 
and precision of at least 90/10. 
If the target precision is missed, the project proponent 
may take the conservative bound of the confidence 
interval as the parameter value. The conservative 
bound for project emissions is that which tends to 
overestimate emissions. 

Purpose of data Calculation of project emissions 

Comments 

Projects in which built-in monitors are not included 
on every device shall ensure that project households 
receiving monitored devices are randomly distributed 
among the overall target population. 

 853 

Data/Parameter 𝑓𝐶b,i 

Unit Percentage  

Description Proportion of cooking conducted on baseline 
technology i 

Type of 
parameter 

 Ex-ante 
X Monitored 

Source of data Project uptake and usage survey 
Value applied Survey results 
Frequency of 
monitoring 

Annual 
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Description of 
measurement 
methods 

Survey questions on stove usage 
 
The survey must ask to identify all the cooking devices 
present in the household. Then, for the project 
cookstove and each other cooking device present in 
the household, ask “How many times did you cook 
using [cooking device] yesterday?” to determine the 
number of usage events per day per device. 

QA/QC 
procedures 

The minimum sample size for the survey must be 
determined to achieve 90/10 confidence precision for 
the average number of cooking events per day per 
household. 

Purpose of data Estimate the displacement of the baseline stove(s) 
Comments  

 854 

Data/Parameter 𝑓𝑖   

Unit  
Description Fraction of off-grid electricity provided by source i 
Type of 
parameter 

 Ex-ante 
X Monitored 

Source of data Project uptake and usage survey 
Value applied Survey results 
Frequency of 
monitoring 

Annual 

Description of 
measurement 
methods 

Survey questions on electricity generation, which asks 
what proportion of electricity is provided by off-grid 
sources in comparison to on grid sources. 

QA/QC 
procedures 

The minimum sample size for the survey must be 
determined to achieve 90/10 confidence precision for 
the average number of cooking events per day per 
household. 

Purpose of data 
Apportioning fraction of electricity use for off and on 
grid emission factors. 

Comments  
 855 

Data/Parameter 𝑚𝐸𝐶𝑏𝑎𝑠𝑒.𝑖  

Unit TJ/person/year 

Description Energy consumption of baseline fuel i for metered 
projects 

Type of 
parameter 

 Ex-ante  
X Monitored  

Source of data KPT or back-calculate the baseline from project 
cookstove energy consumption  
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Value applied - 

Frequency of 
monitoring 

KPT: At baseline and if/when significant changes are 
determined in the baseline fuel mix of the project 
area. 
 
Back-calculation: Continuous 

Description of 
measurement 
methods 

Projects that choose the KPT approach to determine 
fuel consumption in the baseline scenario must 
collect data from a representative sample of 
households and follow the KPT protocol. 
 
Projects that choose to back-calculate the baseline, 
must calculate baseline energy consumption for each 
technology that is displaced by determining the 
amount of equivalent energy required for the baseline 
technology(ies) to provide the same level of service as 
the project technology according to its metered 
energy consumption. This estimation is done using 
specific fuel consumption ratios, derived from CCTs of 
the baseline and project technologies. When multiple 
devices/fuels are used by the end user in the same 
premises, the proportional use shall be established 
from surveys or stove use monitoring, or following an 
approach that leads to conservative baseline 
emissions estimation. 

QA/QC 
procedures 

The study must achieve confidence and precision of 
at least 90/10 for the target parameter of average daily 
fuel consumption per person. If the target precision is 
missed, the project proponent may take the 
conservative bound of the confidence interval as the 
parameter value.  The conservative bound for baseline 
emissions is that which tends to underestimate 
emissions. 
 
For both KPT-based and back-calculated fuel 
estimates in non-Latin American countries, energy 
consumption values for fuelwood are capped at 0.0156 
TJ/capita/year (1 t/capita/year of air-dried wood), and 
values above 0.0124 TJ/capita/year (0.8 
tons/capita/year of air-dried wood) are flagged for 
more intensive verifier review.  
 
For both KPT-based and back-calculated fuel 
estimates in Latin America, fuel consumption values 
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for fuelwood are capped at 0.035 TJ/capita/year (2.25 
tons/capita/year of (air-dried wood), and values above 
0.023 TJ/capita/year (1.5 ton/capita/year of air-dried 
wood) are flagged for more intensive verifier review.  
 
For baselines (in any region) with charcoal as the 
primary fuel use, the cap is set at 0.0059 TJ/capita/year 
(0.2 tons/capita/year), and values above 0.0047 
TJ/capita/year are flagged for verifier review. 

Purpose of data Calculation of baseline emissions 
Comments - 

 856 

Data/Parameter  𝑚𝐸𝐶𝑝𝑟𝑜𝑗,𝑒𝑙𝑒𝑐𝑡   
Unit kWh/year  
Description Electricity consumption in project scenario 
Type of 
parameter 

 Ex-ante  
X Monitored  

Source of data Metered electricity use 
Value applied - 
Frequency of 
monitoring 

Continuous and aggregated annually 

Description of 
measurement 
methods 

All project technologies are monitored continuously.  
If not, then a representative sample must be taken. 
 
Plug-in or built-in data loggers may be used, where 
they conform with industry standards and are 
calibrated according to relevant national 
requirements. 

QA/QC 
procedures 

The sampling approach must achieve a confidence 
level and precision of at least 90/10 for the target 
parameter of energy use per person per day. 
If the target precision is missed, the project proponent 
may take the conservative bound of the confidence 
interval as the parameter value.  The conservative 
bound for project emissions is that which tends to 
overestimate emissions. 

Purpose of data Calculation of project emissions 

Comments 

Projects in which built-in monitors are not included 
on every device shall ensure that project households 
receiving monitored devices are randomly 
distributed among the overall target population.  

 857 

  858 
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 859 

Data/Parameter 𝑚𝐸𝐶𝑝𝑟𝑜𝑗,𝑖  

Unit TJ/person/day  

Description Energy consumption of project fuel i for metered 
projects 

Type of 
parameter 

 Ex-ante  
X Monitored  

Source of data Energy or fuel loggers for a sample of cookstoves 
Value applied - 
Frequency of 
monitoring 

Continuous and aggregated annually 

Description of 
measurement 
methods 

All project technologies are monitored continuously.  
If not, then a representative sample must be taken. 
 
Plug-in or built-in data loggers may be used, where 
they conform with industry standards and are 
calibrated according to relevant national 
requirements. 

QA/QC 
procedures 

The sampling approach must achieve a confidence 
level and precision of at least 90/10 for the target 
parameter of fuel use per person per day. 
If the target precision is missed, the project proponent 
may take the conservative bound of the confidence 
interval as the parameter value.  The conservative 
bound for project emissions is that which tends to 
overestimate emissions. 

Purpose of data Calculation of project emissions 

Comments 

Projects in which built-in monitors are not included 
on every device shall ensure that project households 
receiving monitored devices are randomly 
distributed among the overall target population.  

 860 

Data/Parameter 𝑁ℎ 

Unit Number 
Description Number of households in project in year y 
Type of 
parameter 

 Ex-ante 
X Monitored 

Source of data Project database 
Value applied - 
Frequency of 
monitoring 

Continuous, every time that new project devices are 
distributed in any household  
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Description of 
measurement 
methods 

Date of commissioning of project device must be 
recorded  

QA/QC 
procedures 

Transparent reporting 

Purpose of data Calculation of baseline and project emissions 

Comments The number of households must be recorded in a 
database or similar to ensure transparency 

 861 

Data/Parameter 𝑁ℎ,𝛹,𝑦  

Unit Number 

Description Number of households with project stove in use in 
year y 

Type of 
parameter 

 Ex-ante 
X Monitored 

Source of data Project database and usage and uptake survey or 
SUMs monitoring 

Value applied - 
Frequency of 
monitoring 

Annual 

Description of 
measurement 
methods 

Household surveys and stove use monitoring. 

QA/QC 
procedures 

Sampling must be conducted to meet the 90/10 
precision guideline. 

Purpose of data Scale the emission reduction estimates to the 
applicable number of households with stoves in use. 

Comments 
For projects with meters on all project stoves, the 
number is directly measured and not the result of a 
sample. 

 862 

Data/Parameter         

𝑛𝑚𝐸𝐶𝑝𝑟𝑜𝑗,𝑒𝑙𝑒𝑐𝑡  

Unit TJ/person/year 

Description 
Energy consumption of electric project technologies 
the project scenario i (TJ/person/day) 

Type of 
parameter 

 Ex-ante 
X Monitored 

Source of data KPT during project scenario 
Value applied Result from KPT 
Frequency of 
monitoring 

Every two years 
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Description of 
measurement 
methods 

 Projects that choose the KPT approach to determine 
fuel consumption in the project scenario must collect 
data from a representative sample of households and 
follow the KPT protocol. 
 
Plug-in or built-in data loggers may be used, where 
they conform with industry standards and are 
calibrated according to relevant national 
requirements. 

QA/QC 
procedures 

The study must achieve confidence and precision of 
at least 90/10 for the target parameter of average daily 
fuel consumption per person. If the target precision is 
missed, the project proponent may take the 
conservative bound of the confidence interval as the 
parameter value. The conservative bound for project 
emissions is that which tends to overestimate 
emissions. 

Purpose of data Calculate project emissions 
Comments  

 863 

Data/Parameter  𝑛𝑚𝐸𝐶𝑝𝑟𝑜𝑗,i 

Unit TJ/person/year 

Description 
Energy consumption of project fuel i for non-
metered projects (TJ/person/day) 

Type of 
parameter 

  Ex-ante 

X Monitored 

Source of data KPT during project scenario 

Value applied Result from KPT 

Frequency of 
monitoring 

Every two years 

Description of 
measurement 
methods 

 Projects that choose the KPT approach to 
determine fuel consumption in the project 
scenario must collect data from a representative 
sample of households and follow the KPT 
protocol. 
  
Where projects measure fuel consumption 
through KPTs, complemented by usage surveys, 
maximum average fuel savings are capped at 
90% of the KPT estimate, with project stove 
energy consumption increased to meet this 
requirement.  
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Projects may also measure fuel consumption 
through KPTs, complemented with SUMs on the 
project cookstove. If the SUMs demonstrate 
continued use of the project cookstove following 
the KPT period, maximum average fuel savings 
are not capped.  If the use events per day on the 
project stove show a statistically significant shift 
down during the post-KPT SUMs monitoring 
period (p < 0.05 using a one-way or one-tailed 
test of significance), then the project stove fuel 
consumption estimate must be adjusted such 
that the fuel savings is 90% of that indicated by 
the KP 

QA/QC 
procedures 

The study must achieve confidence and 
precision of at least 90/10 for the target 
parameter of average daily fuel consumption per 
person. If the target precision is missed, the 
project proponent may take the conservative 
bound of the confidence interval as the 
parameter value. The conservative bound for 
project emissions is that which tends to 
overestimate emissions. 

Purpose of data Calculation of project emissions 

Comments  
 864 

Data/Parameter 𝑆𝐶𝑏,𝑖 

Unit MJ fuel energy / kg food 

Description Specific energy consumption of a baseline cooking 
technology to cook a given amount of food 

Type of 
parameter 

 Ex-ante 
X Monitored 

Source of data CCT protocol 

Value applied Mean value from test results, if 90/10 precision 
guideline is met 

Frequency of 
monitoring 

Before validation 

Description of 
measurement 
methods 

Provided in the CCT protocol 

QA/QC 
procedures 

Requirements per the CCT protocol. 
Additionally: 
- A minimum of 15 CCTs by 5 different cooks (3 repeats 
per cook) must be conducted per stove. 
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- The CCTs must be alternated between the baseline 
and project stoves to limit potential bias in increased 
cook efficiency over repeats. 

Purpose of data 
Calculation of fuel savings and/or back-calculation of 
baseline fuel consumption. 

Comments - 
 865 

Data/Parameter 𝑆𝐶𝑝,𝑖,𝑦 

Unit MJ fuel energy / kg food 

Description 
Specific energy consumption of a project cooking 
technology i in year y to cook a given amount of food 

Type of 
parameter 

 Ex-ante 
X Monitored 

Source of data CCT protocol 

Value applied 
Mean value from test results, if 90/10 precision 
guideline is met. The conservative 90% confidence 
bound if it is not met shall be applied. 

Frequency of 
monitoring 

Before validation 

Description of 
measurement 
methods 

Provided in the CCT protocol 

QA/QC 
procedures 

Requirements provided in the CCT protocol.  
Additionally: 
- A minimum of 15 CCTs by 5 different cooks (3 repeats 
per cook) must be conducted per stove. 
- The CCTs must be alternated between the baseline 
and project stoves to limit potential bias in increased 
cook efficiency over repeats. 
 

Purpose of data Calculation of fuel savings and/or back-calculation of 
baseline fuel consumption. 

Comments - 
 866 

Data/Parameter 𝑈𝑝,𝑖,𝑦 

Unit Percentage 
Description Usage rate of active project cookstove i during year y 

Type of parameter 
 Ex-ante 
X Monitored 

Source of data Surveys  

Value applied 
Result using inputs from surveys.  
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The maximum displacement of the baseline stove(s) 
is 40% (sum of Up,y,i across displaced baseline stoves is 
0.4) when surveys are used to determine percent 
usage. If SUMs monitoring demonstrates two or more 
usage events per day of at least 20 minutes each, 
baseline cookstove displacement is capped at 60% 
(sum of Up,y,i across displaced baseline stoves is 0.6). 

Frequency of 
monitoring 

Annual 

Description of 
measurement 
methods 

The survey must ask to identify all the cooking devices 
present in the household. Then, for the project 
cookstove and each other cooking device present in 
the household, ask “How many times did you cook 
using [cooking device] yesterday?” to determine the 
number of usage events per day per device.  
 
For SUMs, see requirements on “SUMs Usage” in 
Annex 6 “Guidance on adoption and usage”. 

QA/QC procedures 

The minimum sample size for the survey must be 
determined to achieve 90/10 confidence precision for 
the average number of cooking events per day per 
household. 
 
If the target precision is missed, the project 
proponent may take the conservative bound of the 
confidence interval as the parameter value. The 
conservative bound for baseline emissions is that 
which tends to underestimate emissions, whereas 
the conservative bound for project emissions is that 
which tends to overestimate emissions. 

Purpose of data Calculation of baseline and project emissions 
Comments  

 867 

Data/Parameter 𝛹𝑀𝑒𝑡𝑒𝑟𝑒𝑑,𝑦 

Unit Percentage 

Description 
Uptake: fraction of households with a project 
cookstove in use during year y, estimated from 
metered data.  

Type of 
parameter 

 Ex-ante 
X Monitored 

Source of data Metered fuel consumption 
Value applied Percentage of user households from metered data 
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Frequency of 
monitoring 

Continuous 

Description of 
measurement 
methods 

Measured fuel consumption by metered approach 
indicates usage of project stove in a household.  If no 
fuel consumption is measured, then the household 
would be considered a non-user. 
Uptake is capped at 90% for projects that incorporate 
after-sales support and educational/behavior change 
activities and at 75% for all other projects. 

QA/QC 
procedures 

If a sample, then the 90/10 precision guideline must 
be applied. 

Purpose of data Calculation of baseline and project emissions  

Comments 

Project proponents can determine their own criteria 
for what constitutes a user v. non-user, but they must 
consistently use those categories as they have 
defined them for all project accounting. 

 868 

Data/Parameter 𝛹𝑆𝑢𝑟𝑣𝑒𝑦,𝑦  

Unit Percentage 

Description Uptake of project cookstoves during year y taken from 
survey 

Type of parameter 
 Ex-ante 
X Monitored 

Source of data Surveys 
 

Value applied Survey result 
Frequency of 
monitoring 

Annual 

Description of 
measurement 
methods 

The project proponent establishes the definition of a 
user and therefore the survey response that indicates 
whether or not a project cookstove has been adopted.   

QA/QC procedures 

The minimum sample size for the survey must be 
determined to achieve 90/10 confidence precision for 
the proportion of devices in operation. 
 
Uptake is capped at 90% for projects that incorporate 
after-sales support and educational/behavior change 
activities and at 75% for all other projects. 

Purpose of data Calculation of baseline and project emissions 

Comments 

Project proponents can determine their own criteria 
for what constitutes a user v. non-user, but they must 
consistently use those categories as they have 
defined them for all project accounting. 
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13. ANNEXES 869 

Annex 1: Sampling size calculations 870 

The table below describes the recommended sampling methods depending 871 

on the project conditions and capabilities for sampling and/or surveys. NOTE: 872 

4C will publish sampling guidance specific to this methodology for surveys, 873 

SUMs, KPTs, and CCTs in August 2024. 874 

 875 
Table 2. Sampling methods 876 

Sampling Method Characteristics 

Simple Random 
Sampling 

● Easy to understand. 
● This approach is particularly advantageous 

when assuming population homogeneity, 
such as within the same climate zone or 
socio-economic circumstances. 

● It can often be costly. 
● Not applied if the population covers a large 

geographical area.  

Stratified Random 
Sampling 

● Improves the precision of the estimate if 
there are differences between the groups or 
strata. By dividing the population into strata 
and then sampling from each stratum 
proportionally, a more accurate estimate of 
the overall population can be obtained. 

● Applied for heterogeneous population but 
identifying suitable stratification factors to 
divide the population may not be obvious. 
Stratification factors should be selected to 
reflect significant differences in the 
population regarding the parameter of 
interest. 

● The process of stratified sampling can be 
more intricate and require additional 
calculations compared to simple random 
sampling 

 877 

To perform sample size calculations, it is necessary to make estimates of the 878 

parameters of interest. This can be achieved by: 879 

 880 

1. Referring to the results of previous studies. 881 

2. In the absence of previous studies, conducting a preliminary pilot 882 

sample and using that sample to calculate estimates. 883 

3. Using estimates based on the researchers’ own experiences. 884 
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4. While sample size calculations must be performed for each parameter, 885 

multiple parameters may be measured from the same sample to 886 

reduce the overall monitoring burden. 887 

 888 

The following equations outline the sampling plan that must be followed, 889 

along with the type of project. 890 

 891 

Simple Random Sampling 892 

 893 

● Sample size determination for mean parameter following the equation: 894 

 895 

𝑛 ≥
1.6452𝑁 × 𝑉

(𝑁 − 1) × 0.12 + 1.6452 × 𝑉
 896 

 897 

𝑉 = (
𝑆𝐷

𝑚𝑒𝑎𝑛
)

2

 898 

Where: 899 

𝑛 = Sample size 
𝑁 = Total number of households 

𝑆𝐷 = Expected standard deviation  
mean = Expected mean, depends on similar studies or country 
1.645 = Represents the 90% confidence required 
0.1 = Represents the 10% relative precision  

 900 

● Sample size determination for proportion parameter:  901 

 902 

The equation for a 90/10 confidence/precision to give the required sample size 903 

is: 904 

 905 

𝑛 ≥
1.6452𝑁 × 𝑝(1 − 𝑝)

(𝑁 − 1) × 0.12 × 𝑝2 + 1.6452 × 𝑝(1 − 𝑝)
 906 

Where: 907 

𝑛 = Sample size for households 
𝑁 = Total number of households 
𝑝 = Expected proportion of the parameter of interest  

1.645 = Represents the 90% confidence required 
0.1 = Represents the 10% relative precision  

 908 

The result “n" represents the number of households with data available for 909 

analysis. If it is anticipated that a certain proportion of the sampled 910 

households will respond, adjust this number accordingly by dividing “n" by 911 

the anticipated proportion.  912 

 913 
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The expected proportion shall not be more than 1, and a conservative range 914 

to apply could be between 0.5 to 0.7. 915 

 916 

Then, the equation for 95/10 confidence/precision to give the required sample 917 

size is:  918 

𝑛 ≥
1.962𝑁 × 𝑝(1 − 𝑝)

(𝑁 − 1) × 0.12 × 𝑝2 + 1.962 × 𝑝(1 − 𝑝)
 919 

Where: 920 

𝑛 = Sample size 
𝑁 = Total number of households 
𝑝 = Expected proportion of cookstoves would be operating 

1.96 = Represents the 95% confidence required 
0.1 = Represents the 10% relative precision  

 921 

Stratified Random Sampling 922 

When the project covers a large geographical area, stratified random 923 

sampling may be applied. It consists of dividing the area into different 924 

districts where it is more likely that cookstoves will continue to function 925 

compared to others. The number of districts (k) should cover the total number 926 

of households, and each district will convert in a population with estimate 927 

proportion and surveyed separately. 928 

 929 

● Total sample size determination for proportion parameter is: 930 

𝑛 ≥
1.6452 × 𝑁𝑉

(𝑁 − 1) × 0.12 + 1.6452 × 𝑉
 931 

 932 

𝑉 =  
𝑆𝐷2

𝑝2
 933 

Where: 934 

𝑛 = Sample size 
𝑁 = Total number of households 
𝑉 = Overall variance 

1.645 = Represents the 90% confidence required 
0.1 = Represents the 10% relative precision  
SD = Standard deviation   

𝑝  Overall proportion 
 935 

Then, standard deviation is based on 𝑔𝑖   and proportion 𝑝𝑖 . 936 

𝑆𝐷 =  ∑  

𝑘

𝑖=1

𝑔𝑖 × 𝑝𝑖(1 − 𝑝𝑖)

𝑁
 937 

  938 
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Where: 939 

𝑆𝐷 = Sample size for each i district  
𝑔𝑖  = Number of the households with cookstove in i district  

𝑝𝑖(1 − 𝑝𝑖) = Variance of a proportion 
𝑁 = Total number of households 

 940 

The overall proportion is based on the number of households in district and 941 

the proportion of cookstoves, respectively.  942 

𝑝  =  ∑  

𝑘

𝑖=1

(𝑔𝑖 + 𝑝𝑖)

𝑁
 943 

Where: 944 

𝑝 = Overall proportion 
𝑔𝑖  = Number of the households with cookstove in i district  
𝑝𝑖 = Proportion of cookstove of i district 
𝑁 = Total number of households 

 945 

To decide on the number of households in the sample that come from each 946 

district we could use proportional allocation, where the proportion from 947 

different districts are the same as the proportion in the population.  948 

So: 949 

𝑛𝑖 =
𝑔𝑖

𝑁
× 𝑛 950 

Where: 951 

𝑛𝑖 = Sample size for each i district  
𝑔𝑖  = Number of the households with cookstove in i district  
𝑁 = Total number of households 

 952 

Sample size determination for mean parameter following the equation: 953 

𝑛 ≥
1.6452 × 𝑁𝑉

(𝑁 − 1) × 0.12 + 1.6452 × 𝑉
 954 

 955 

𝑉 = (
𝑆𝐷𝑜𝑣𝑒𝑟𝑎𝑙𝑙

𝑚𝑒𝑎𝑛
)

2

 956 

Where: 957 

𝑆𝐷 = Is the overall standard deviation  
𝑀𝑒𝑎𝑛 = Is the overall mean  

 958 

The overall standard deviation is: 959 

𝑆𝐷𝑜𝑣𝑒𝑟𝑎𝑙𝑙  =  √
∑  𝑘

𝑖=1 𝑔𝑖 × 𝑆𝐷𝑖
2

𝑁
 960 

  961 
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Where: 962 

𝑆𝐷𝑜𝑣𝑒𝑟𝑎𝑙𝑙  = Weighted overall standard deviation 
𝑆𝐷𝑖  = Standard deviation of the i district  
𝑔𝑖  = Number of the households with cookstove in i district  
𝑁 = Total number of households 

 963 

The overall mean is: 964 

𝑚𝑒𝑎𝑛 =  ∑  

𝑘

𝑖=1

(𝑔𝑖 + 𝑚𝑖)

𝑁
 965 

Where: 966 

𝑚𝑒𝑎𝑛 = Weighted overall mean 
𝑔𝑖  = Number of the households with cookstove in i district  
𝑚𝑖 = Mean of cookstove of i district 
𝑁 = Total number of households 

 967 
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Annex 2: Grid emission factors for select countries 

 
These emission factors are estimated by the International Financial Institution’s Technical Working Group (IFI-TWG) on GHG 
Accounting. The IFI-TWG uses the Combined Margin (CM) grid emission factor for Electricity Consumption. CM is a weighted 
average of each country’s Operating Margin (33%) and Build Margin (67%). Operating Margin is the cohort of existing power plants 
that are most likely to be brought online to meet an additional unit of demand. Build Margin is the cohort of power plants expected 
to come online based on a country-specific assessment of planned and expected new generation capacity.  
 
For countries not included on this list, download the full database and use the data from Column E “Electricity Consumption”. 

https://unfccc.int/sites/default/files/resource/AHG-002_IFI_Approach_to_grid_electricity_consumption_v01_clean.pdf
https://unfccc.int/sites/default/files/resource/Harmonized_IFI_Default_Grid_Factors_2021_v3.2_0.xlsx
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Annex 3: Off-grid emission factors for select technologies 
 

Generation 
technology  

gCO2e
/kWh Source 

Petrol 
generator 

1252 
https://www.seforall.org/system/files/2021-
08/SEforALL_Carbon-emissions-methodology-note.pdf 

Diesel 
generator 

1000 
https://www.seforall.org/system/files/2021-
08/SEforALL_Carbon-emissions-methodology-note.pdf 

 
  

https://www.seforall.org/system/files/2021-08/SEforALL_Carbon-emissions-methodology-note.pdf
https://www.seforall.org/system/files/2021-08/SEforALL_Carbon-emissions-methodology-note.pdf
https://www.seforall.org/system/files/2021-08/SEforALL_Carbon-emissions-methodology-note.pdf
https://www.seforall.org/system/files/2021-08/SEforALL_Carbon-emissions-methodology-note.pdf
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Annex 4: Upstream emissions from other fuels in ton/TJ8 
Fuel CO2 CH4 N2O CO2e Notes 
Kerosene (assuming conv jet fuel) 8.72 0.10 0.00 11.6 a 
LPG from crude oil 15.40 0.12 0.00 19.0  
LPG from natural gas 6.93 0.15 0.00 11.3  
LPG derived from a mix of crude and 
natural gas inputs 10.56 0.10 0.00 13.6 b 
Coal mining and cleaning 0.66 0.22 0.00 7.3  
Sugarcane-based ethanol -11.60 0.58 0.06 20.8 c, d, e 
Pellets 3.81 0.01 0.00 4.4  
Charcoal (traditional kiln) - note, CO2 
should be multiplied by fNRB before 
adding up to CO2e 

115 2.68 0.115 190 
f 

Global Warming Potentials (GWPs)      

GWP from AR6 1 

Fossil 
fuels: 
29.8; 
Non-
fossil 

fuels: 27.2 273   
 
Notes: 
a Kerosene emissions are based on jet fuel from the GREET model 
b Combined LPG is a weighted average using the 2021 global input mix, which was 37% 

crude and 63% natural gas 
c CO2 is negative because it accounts for carbon fixed during plant growth.  
d CH4 emissions are due to field burning, which is common for cane produced in many 

LMICs. 
e Life Cycle Assessment impacts are allocated by mass assuming 20% of farmgate output 

goes toward ethanol 
f  Charcoal production emission factors are taken from six peer-reviewed studies of emissions 

from traditional kilns. The average conversion rate from those 6 studies is 3.7 tons of oven-
dry wood per ton of charcoal. For this methodology, we use a default conversion rate of 6:1, 
which means that more wood, and therefore more carbon, is input to obtain the same 
amount of charcoal output. This would result in more carbon-pollution. We account for 
this, by increasing the CO2 and CH4 emission factors proportionally. Sources: Bertschi, 
Isaac T., Robert J. Yokelson, Darold E. Ward, Ted J. Christian, and Wei Min Hao. “Trace Gas 
Emissions from the Production and Use of Domestic Biofuels in Zambia Measured by 
Open-Path Fourier Transform Infrared Spectroscopy.” Journal of Geophysical Research-
Atmosphere 108 (2003): 5–1, 5–13; Lacaux, J. P., J. M. Brustet, R. Delmas, J. C. Menaut, L. 
Abbadie, B. Bonsang, H. Cachier, J. Baudet, M. O. Andreae, and G. Helas. “Biomass Burning 
in the Tropical Savannas of Ivory Coast: An Overview of the Field Experiment Fire of 
Savannas (FOS/DECAFE 91).” Journal of Atmospheric Chemistry 22, no. 1–2 (October 1995): 
195–216. https://doi.org/10.1007/BF00708189; Smith, K. R., D. P. Pennise, P. Khummongkol, 
V. Chaiwong, K. Ritgeen, J. Zhang, W. Panyathanya, R. A. Rasmussen, and M. A. K. Khalil. 
“Greenhouse Gases from Small-Scale Combustion in Developing Countries: Charcoal 
Making Kilns in Thailand.” Research Triangle Park, NC: US EPA, 1999; Pennise, D., K. R. Smith, 

 
8 From Floess et al. 2023 with transport emissions removed. 

https://doi.org/10.1007/BF00708189
https://iopscience.iop.org/article/10.1088/1748-9326/acb501
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J. P. Kithinji, M. E. Rezende, T. J. Raad, J. Zhang, and C. Fan. “Emissions of Greenhouse Gases 
and Other Airborne Pollutants from Charcoal-Making in Kenya and Brazil.” Journal of 
Geophysical Research-Atmosphere 106 (2001): 24143–55; Akagi, S. K., R. J. Yokelson, C. 
Wiedinmyer, M. J. Alvarado, J. S. Reid, T. Karl, J. D. Crounse, and P. O. Wennberg. “Emission 
Factors for Open and Domestic Biomass Burning for Use in Atmospheric Models.” 
Atmospheric Chemistry and Physics 11, no. 9 (May 3, 2011): 4039–72. 
https://doi.org/10.5194/acp-11-4039-2011; Christian, T. J., R. J. Yokelson, B. Cárdenas, L. T. 
Molina, G. Engling, and S.-C. Hsu. “Trace Gas and Particle Emissions from Domestic and 
Industrial Biofuel Use and Garbage Burning in Central Mexico.” Atmospheric Chemistry 
and Physics 10, no. 2 (January 21, 2010): 565–84. https://doi.org/10.5194/acp-10-565-2010. 

 
 
  

https://doi.org/10.5194/acp-11-4039-2011
https://doi.org/10.5194/acp-10-565-2010
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Annex 5: Default point of use emission factors and net calorific values 
 
Fuel Net Calorific 

Value 
(TJ/tons) 

Default CO2 
Emission 
Factor 
(tons/TJ) 

Default CH4 
Emission 
Factor 
(tons/TJ) 

Default N2O 
Emission 
Factor 
(tons/TJ) 

Biogas1 0.0504 54.6 0.5 0.0015 

Charcoal (2-5) 0.030 78.5 0.2 0.008 

Kerosene1 0.0452 71.9 0.01 0.0006 

LPG1 0.0522 63.1 0.005 0.0001 
Wood1 0.0156 112.0 0.012 0.0003 

 

Sources 
1 Gomez, Darío R., and John D. Watterson. 2006. 2006 IPCC Guidelines for National 

Greenhouse Gas Inventories. edited by S. Eggleston, L. Buendia, K. Miwa, T. Ngara, 

and K. Tanabe. Kamiyamaguchi Hayama, Japan: Institute for Global Environmental 

Strategies. 
2 Brocard, D., C. Lacaux, J. P. Lacaux, G. Kouadio, and V. Yoboue. “Emissions from the 

Combustion of Biofuels in Western Africa.” In Biomass Burning and Global Change, 

edited by J. S. Levine, 1:350–60. Cambridge, MA: MIT Press, 1996. 
3 Bertschi, Isaac T., Robert J. Yokelson, Darold E. Ward, Ted J. Christian, and Wei Min 

Hao. “Trace Gas Emissions from the Production and Use of Domestic Biofuels in 

Zambia Measured by Open-Path Fourier Transform Infrared Spectroscopy.” Journal 

of Geophysical Research-Atmosphere 108 (2003): 5–1, 5–13. 
4 Akagi, S. K., R. J. Yokelson, C. Wiedinmyer, M. J. Alvarado, J. S. Reid, T. Karl, J. D. Crounse, 

and P. O. Wennberg. “Emission Factors for Open and Domestic Biomass Burning 

for Use in Atmospheric Models.” Atmospheric Chemistry and Physics 11, no. 9 (May 

3, 2011): 4039–72. https://doi.org/10.5194/acp-11-4039-2011. 
5 Smith, Kirk, R. Uma, V. V. N. Kishore, K. Lata, V. Joshi, Junfeng Zhang, R. A. Rasmussen, 

and M. A. K. Khalil. “Greenhouse Gases From Small-Scale Combustion Devices In 

Developing Countries Phase IIa: Household Stoves In India.” Research Triangle 

Park, NC: US Environmental Protection Agency, June 2000.  

 

Notes: 

● Default net calorific values and default emission factors for other fuel 

types (e.g., specific types of coal) can also be found in the 2006 IPCC 

Guidelines for National Greenhouse Gas Inventories, or may be 

justified from literature and/or testing reports.  

https://doi.org/10.5194/acp-11-4039-2011
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● GWPs from the IPCC Fifth Assessment Report (AR6) should be 

multiplied by the emission factors to convert them to CO2e as follows: 

○ CO2: 1 

○ CH4 fossil fuels: 29.8 

○ CH4 non fossil fuels: 27.2 

○ N2O 273.  

● For non-renewable emission factors (NREFi), the tons CO2e per TJ for 

CO2, CH4, and N2O should be summed.  

● For renewable emission factors (REFi), the tons CO2e per TJ for CH4 

and N2O should be summed.  
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Annex 6: Guidance on adoption: uptake and usage 
 

For projects that are not directly and continuously metered, the methodology 
considers adoption as a function of uptake and usage rates, and addresses 
stacking through conservative assumptions of baseline cookstove 
displacement, or through the use of KTPs. 

Metered projects may determine uptake from surveys or metered data, and 
usage through metered data alone or in combination with a KPT. 
 
Uptake: determination of user 

 
The project proponent shall determine which households are considered 
active users for calculating emissions reductions. This definition must be 
established in the design phase and be used consistently for all calculations 
over the course of the crediting period. It must also be quantifiable with 
surveys or usage monitoring, and direct observation of project cookstoves.  
Further, uptake is capped at 90% for projects that incorporate after-sales 
support and educational/behavior change activities and at 75% for all other 
projects.  
 
Definitions may include:  
 
1. Project household has a project cookstove and provides evidence of the 

project cookstove’s existence and functionality at the household.  Fuel 
consumption data can be used to determine fuel consumption for 
metered projects.  

 
2. Project household has a project cookstove and provides evidence of 

cookstove’s existence and functionality at the household and reports 
more than the PP’s a priori usage or fuel consumption threshold to be 
designated a user (e.g., use of more than once per month, week, or day; or 
fuel consumption of more than 10 MJ per month, week, or day). Fuel 
consumption data can be used to determine fuel consumption for 
metered projects.  

 
Only data from representative samples of these users may be used to 
estimate emissions reductions. 
 
Usage: metered 
 
There are two options for calculating energy consumption in the project 
scenario for metered projects: estimating energy consumption of all 
cookstoves in use during the project scenario using metered data and the 



 

CLEAR METHODOLOGY – FOR PUBLIC COMMENT        63 

KPT, and direct measurement of only the project technology energy 
consumption. 
 
If the baseline energy consumption was calculated using a KPT, then project 
proponents must calculate project energy consumption by (a) metering 
energy for the project cookstove and (b) quantifying the energy consumption 
of other non-project technologies based on a KPT. 
 
If the baseline energy consumption was estimated by back-calculating the 
displaced baseline fuel consumption based on specific consumption and 
displacement rates, then project proponents must calculate project energy 
consumption by metering energy for the project technology. Other, non-
project cookstoves that may be in use in the project scenario are not included, 
as the baseline fuel consumption only includes that which is displaced by the 
project cookstove. 
 
Usage: non-metered 

 
Non-metered projects may choose from four different approaches to 
determine energy consumption in the project scenario, which include 
assessing usage and displacement rates. These approaches involve various 
combinations of surveys, CCTs, usage sensors, and KPTs. To address 
cookstove performance degradation over time, fuel efficiency monitoring 
samples must include each cookstove vintage. 
 
Projects may measure fuel consumption through KPTs, complemented by 
surveys and SUMs measurements. If the SUMs demonstrate continued use of 
the project cookstove, or if continued average daily household fuel 
consumption is demonstrated through longer-term fuel consumption 
measurements (6-months or more) following the KPT period, maximum 
average fuel savings are not capped.  If the use events on the project stove or 
fuel consumption per day show a statistically significant shift down during 
the post-KPT SUMs monitoring period (p < 0.05 using a one-way or one-tailed 
test of significance), then the project stove fuel consumption estimate must 
be adjusted such that the fuel savings is 90% of the value indicated by the 
KPT.  
 
Where projects measure fuel consumption through KPTs, complemented by 
usage surveys alone (and no SUMs measurements in the post-KPT period), 
maximum average fuel savings are capped at 90% of the KPT estimate.   
 
Projects may use specific consumption ratios from CCTs (comparing the CCT-
determined specific consumption ratio of the baseline and project scenarios 
to estimate project cookstove fuel consumption) to estimate project 
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cookstove fuel consumption, and base usage on surveys plus SUMs on the 
project cookstove in a representative sample of households. If the SUMs 
demonstrate at least two cooking events per day of at least 20 minutes each, 
baseline cookstove displacement estimated through surveys is capped at 
60%. If SUMs monitoring estimates that mean project stove usage is less than 
two, 20-minute events per day, baseline cookstove as measured by the survey 
displacement is capped at 40%. This means the primary baseline cookstove 
(as indicated by reported usage rates) displacement must be adjusted down 
to the 40% cap.   
 
Where projects use the CCT to estimate project cookstove fuel consumption, 
and base usage rates on surveys alone, average baseline cookstove 
displacement is capped at 40%.  
 
Thus, the caps for the various uptake and usage rate measurement 
combination scenarios are as follows, with the portion shown of what 
maximum total credits would be if uptake and usage were 100% for each 
combination:  

 Maximum allowed average fuel savings 

Cap on uptake 100%   
[survey+KPT+SUMs 

90%  
[survey +KPT] 

90% [after-sales 
support & BC]  

0.90 0.81 

75% 0.75 0.675   

 

  
Maximum allowed average baseline 
displacement rate 

Cap on uptake 60%  [survey +SUMs]  40% [survey only]  

90% [after-sales 
support & BC]  

0.54 0.36 

75% 0.45 0.3  

. 
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