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SECTION A. Executive summary 

AENOR has carried out the validation of the Mitigation Activity (MA): Integrated waste recycling and composting 

for methane reduction in Ghana, ITMO project activity, under the Article 6.2 of the Paris Agreement (PA) for 

Internationally Transferred Mitigation Outcomes (ITMO). The proposed NDC mitigation action (project activity) 

promotes an alternative to the existing waste value chain by diverting the collected waste away from disposal 

sites and unsustainable recycling practices. The spatial extent of the programme boundary are the sites where 

waste is treated: the Goaso site, Sunyani site, Ho site and Dambai site. It includes the facilities for processing 

the waste. Organic waste will be treated in the composting facilities to reduce methane and nitrous oxide 

emissions from food and garden waste. Through safe disposal and sustainable treatment of organic waste, 

major environmental health hazards related to the uncontrolled waste disposal will be avoided. 

The project start date is 1 January 2023 and the MA aims to achieve total GHG emissions reductions of 

1,132,164 tCO2e over the period 1st January 2023 to 31st December 2030 by diverting the collected waste away 

from disposal sites and unsustainable recycling practices to composting facilities to reduce methane and nitrous 

oxide emissions. 

The purpose of the validation was to determine the conformance of the MA programme with respect to the 

principles and criteria set by Article 6.2 of the Paris Agreement /1/, the Cooperation Agreement between the 

Swiss Confederation and the Republic of Ghana towards the implementation of the Paris Agreement /2/, 

Ghana’s Nationally Determined Contribution (NDC) /17/, and the GHG calculation methodology: AMS-III.F 

small-scale methodology: Avoidance of methane emissions through composting was applied, version 12.0 /3/.  

During the validation, 11 corrective action requests (CARs) and 11 clarification requests (CLs) and 2 forward 

action requests (FARs) were raised.  All these issues were closed through corrections, except those included 

the FARs, clearer explanations and provision of additional supporting evidence. Once all issued detected were 

resolved, AENOR carried out this final validation report with an objective opinion of the level to which the ITMO 

project activity meets all the validation criteria.  

AENOR assessed as positive with the information available, the audit team concludes that the ITMO project 

activity complies with all the principles set by Article 6.2 of the Paris Agreement. The cumulative estimated ex-

ante net GHG emissions reductions or removals of 1,132,164 tCO2e over the crediting period (01-January 2023 

to 31-December-2030). The GHGs have been quantified in accordance with the CDM methodology AMS-III.F 

small-scale methodology: Avoidance of methane emissions through composting was applied, version 12.0, 

based on the assumptions used by project proponent (PP) and validation team confirms that are accurate and 

free of material error. 

SECTION B. Validation method and criteria 

B.1. Scope and criteria of the validation 

The purpose of the validation audit activity was to conduct an independent assessment of the ITMO project 

activity in order to determine whether it complies with the validation criteria as set out in the guidance documents 

listed below, including the monitoring procedures, and that the GHG emission reductions estimated ex-ante in 

the Mitigation Activity Design Document (MADD) are materially accurate for the approaches applied. 

The scope of the validation audit was to validate the design and emissions reductions of the proposed MA in 

Vanuatu against the principles of Article 6.2 of the PA, the identified methodology and associated tools. 

The scope was defined as follows:  

• Project activity. 

• Project boundaries. 

• Additionality. 

• Baseline scenario. 
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• Ex-ante estimation of GHG emission reductions. 

• Double counting. 

• Monitoring plan. 

• Sustainable development contributions. 

The validation was performed against the criteria set by the following documents: 

• Article 6.2 of the Paris Agreement /1/.  

• Cooperation Agreement between the Swiss Confederation and the Republic of Ghana towards the 

implementation of the Paris Agreement /2/. 

• CDM methodology AMS-III.F small-scale methodology: Avoidance of methane emissions through 

composting was applied, Version 12.0 /3/.  

• Methodological tool: Emissions from solid waste disposal sites, Version 08.0, /4/. 

• Methodological tool: Project and leakage emissions from composting, Version 02.0 /5/. 

• Methodological tool: Baseline, project and/or leakage emissions from electricity consumption and 

monitoring of electricity generation, Version 03.0 /6/. 

• Methodological tool: Tool to calculate project or leakage CO2 emissions from fossil fuel combustion 

Version 03.0 /7/. 

• Ghana's Framework for Cooperative Approach under Article 6.2 of the Paris Agreement /16/. 

• Ghana’s Updated Nationally Determined Contribution under the Paris Agreement (2020-2030), 

November 2021 /17/. 

B.2. Validation process 

The validation was performed through a combination of document review and interviews with relevant 

personnel. At all times, the ITMO project activity was assessed for conformance to the criteria described in 

section B.1 of this report. Findings were issued to ensure that it was in full conformance to all requirements. 

A detailed review of all ITMO project activity documentation was conducted to ensure consistency with and 

identify any deviation from the validation criteria, including the methodology (CDM AMS-III.F, version 12.0). For 

a list of all documents received from the client and assessed for this validation, see Appendix 1. 

AENOR carried out a deep and meticulous review of the MADD /8//9/ and spreadsheet /10/ in order to verify 

the correct application of the methodology (formulae, equations) and checked that data required calculating the 

GHG reductions were appropriately provided in the MADD and/or spreadsheet. Based on the assessment 

carried out, AENOR confirms with a reasonable level of assurance that the claimed ex-ante emission reductions 

are free from material errors, omissions, or misstatements for the approaches considered. 

AENOR confirms that due to the initial stage in the design of the project activity, the data used to the ex-ante 

estimated net anthropogenic GHG emission reductions have been obtained from estimation of the PP based 

on its experience and data from similar projects. The electricity consumption, diesel consumption and the 

quantity of wasted composted do not come from a comprehensive study, these are based on the experience of 

the project developer operating composting facilities. Then, these parameters must be reassessed during the 

verification as specified in FAR 1. Also, the claim that using of Tarpaulin to cover the compost piles avoids the 

emission due to methane and nitrous oxide were not supported by evidence; therefore, this will be assessed 

during the verification (FAR 2). 

The audit team was able to crosscheck that the information provided is consistent with other supporting 

evidence provided by PP, except for those indicated in forwards actions requests (FAR 1 and FAR 2).  

Revied documents includes: 

• CDM methodology: AMS-III.F small-scale methodology: Avoidance of methane emissions through 

composting /3/. 

• CDM Methodological tool: Emissions from solid waste disposal sites /4/. 
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• CDM Methodological tool: Project and leakage emissions from composting /5/. 

• CMD Methodological tool: Baseline, project and/or leakage emissions from electricity consumption and 

monitoring of electricity generation /6/. 

• CDM Methodological tool: Tool to calculate project or leakage CO2 emissions from fossil fuel 

combustion /7/. 

• Environmental impact assessment (EIA): Integrated recycling and compost plant (IRECOP) Goaso 

proposed construction and installation of composting, sorting and material recovery facility /11/. 

• Environmental impact assessment (EIA): Integrated recycling and compost plant (IRECOP) Sunyani 

proposed construction and installation of composting, sorting and material recovery facility /12/. 

• Environmental and social impact assessment (ESIA): Integrated recycling and compost plant (IRECOP) 

Dambai proposed construction and installation of composting, sorting and material recovery facility/13/. 

• Environmental and social impact assessment (ESIA): Integrated recycling and compost plant (IRECOP) 

Ho proposed construction and installation of composting, sorting and material recovery facility/14/. 

• 2006 IPCC Guidelines for National Greenhouse Gas Inventories Volume 2, Energy /18/. 

In this sense, there is a clear audit trail that contains the evidence and records that validate the stated figure in 

this validation report since: 

• Sufficient evidence available: the PP has provided supporting evidence for data used in the calculations, 

except for those indicated in FAR 1 and FAR 2, to achieve the final estimated amount of GHG emission 

reductions. 

• Nature of evidence: The electricity consumption, diesel consumption; the quantity of wasted composted 

and parameters included in the FAR 1 do not come from a comprehensive study, these are based on 

the experience of the project developer operating composting facilities. They are detailed the 

spreadsheet of emission reduction calculation: “Ghana_composting ITMO project”/10/. For project 

midsession due to CH4 and N2O, PP stated that they will use Tarpaulin to cover the compost piles to 

avoid this emission. This fact must be reassessed during the verification to confirm the implementation 

and provide supporting evidence that the use of the use of this material prevents such emissions (FAR 

2).  

• Cross-checked evidence: AENOR cross-checked the collected information through interviews 

reproducing calculations and against other public and reliable sources available.  

Hence, AENOR confirms that the stated figures in the MADD are correct and confirms that is able to certify the 

ex-ante net anthropogenic GHG reductions based on the assumptions considered by the project proponent. 

Several validation findings were raised in the form of CLs and CARs and submitted to the PP, which addressed 

them either by providing to the audit team with the requested information or by making the appropriate 

corrections or clarifications. Updated versions of the documentation were submitted by the PP and the audit 

team reassessed them against the validation criteria. This process was repeated iteratively until all findings 

were fully closed. Specifically, 11 CARs and 11 CLs and 2 FARs were raised. All findings issued during the 

validation process and the inputs for their closure are described in Appendix 2 of this report. 

B.3. Internal quality control 

Following the completion of the assessment process by the validation team, all documentation underwent an 

internal quality control through a technical review before submission to the client. The technical reviewer is a 

qualified member of AENOR, independent from the team that carried out the validation of the ITMO project 

activity. The technical reviewer appointed for the technical review is qualified in the technical area and sectoral 

scope of the Mitigation Activity (MA). 
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In this sense, the PP has considered as the baseline scenario is the continuation of the current urban solid 

waste management practice and the effects associated with that.  

Based on the evidence provided, the audit team considers that landfills would receive the waste in the absence 

of the project as it is common practice in Ghana. Thus, the baseline scenario identified complies with CDM 

methodology AMS-III.F, version 12.  

C.4. Additionality 

According to the Ghana's framework for cooperative approach under article 6.2 of the Paris Agreement /16/ 

includes a pre-selected list of technologies that are considered additional to the NDC. Under this framework, 

waste handling, including composting of organic waste, is deemed automatically approved. The pre-selected 

list signals that composting organic waste is outside national measures to achieve its unconditional measures 

during 2021-2030.  

The audit team reviewed Ghana’s NDC and verified that the sectoral scope of the programme is not included. 

The additionality consideration is in accordance with Ghana's Framework for Cooperative Approach under 

Article 6.2 of the Paris Agreement /16/. Thus, AENOR deems that the additionality of the ITMO project activity 

is appropriately justified and in accordance with the validation criteria. 

C.5. Quantification of GHG emission reductions and removals 

Procedures for quantifying the GHG emission reductions generated by the project activity are stablished as per 

the methodology, CDM methodology AMS-III.F small-scale methodology: Avoidance of methane emissions 

through composting was applied, version 12.0. 

The validation team performed an intensive review of all input data, parameters, formulas, calculations, 

conversions, statistics and resulting output data to ensure consistency with the validation criteria.  

Furthermore, the validation revied provided evidence, except for those indicated in forward actions requests 

(FAR 1 and FAR 2) and reproduced 100% of the calculations to ensure accuracy of the results. Conversion 

factors, formulas, and calculations were provided by the PP in spreadsheet format to ensure all formulas were 

accessible for review.  

The PP estimated the ex-ante emission reductions using approaches considered in the CDM methodology 

AMS-III.F small-scale methodology: Avoidance of methane emissions through composting was applied, version 

12.0.  

1. Baseline emissions 

For the calculation of baseline emissions, the CDM methodology AMS-III.F small-scale methodology: Avoidance 

of methane emissions through composting was applied. The baseline emissions for the project activity are 

calculates as:  

𝑩𝑬𝒚 = 𝑩𝑬CH4,𝑺𝑾𝑫𝑺,𝒚 + 𝑩𝑬𝒘𝒘,𝒚 + 𝑩𝑬CH4,𝒎𝒂𝒏𝒖𝒓𝒆,𝒚 − 𝑴𝑫𝒚,𝒓𝒆𝒈 × 𝑮𝑾𝑷CH4  

Where: 

𝐵𝐸𝑦 Baseline emissions in year y (tCO2) 

𝐵𝐸CH4,𝑆𝑊𝐷𝑆,𝑦 Yearly methane generation potential of the solid waste composted by the project activity 
during the years x from the beginning of the project activity (x=1) up to the year y estimated 
as per the latest version of the methodological tool “Emissions from solid waste disposal 
sites” (tCO2e). The tool may be used with the factor “f=0.1” taking into account the methane 
oxidation effect by the upper layer of the landfill. With the definition of year x as ‘the year 
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since the project activity started diverting wastes from landfill disposal, x runs from the first 
year of crediting period (x=1) to the year for which emissions are calculated (x=y)’ 

𝐵𝐸𝑤𝑤,𝑦 Amount of methane that would have to be captured and combusted in the year y to comply 
with the prevailing regulations (tonne)  

𝐵𝐸CH4,𝑚𝑎𝑛𝑢𝑟𝑒,𝑦 Where applicable, baseline emissions from manure composted by the project activities, as 
per the procedures in AMS-III.D (tCO2e) 

𝑀𝐷𝑦,𝑟𝑒𝑔 Where applicable, baseline emissions from the wastewater co-composted, calculated as per 
the procedures in AMS-III.H (tCO2e) 

𝐺𝑊𝑃CH4 Global Warming Potential for CH4 applicable to the crediting period (t CO2e/t CH4) 

The parameters: 𝐵𝐸𝑤𝑤,𝑦 , 𝐵𝐸CH4,𝑚𝑎𝑛𝑢𝑟𝑒,𝑦 , 𝑀𝐷𝑦,𝑟𝑒𝑔  are not included in the baseline emissions since they are 

outside the project scope, i.e., that methane capture is prevailing based on regulations and the project does not 

involve manure management and wastewater treatment. 

The methane emissions occurring in the baseline in the solid waste disposal side (𝐵𝐸CH4,𝑆𝑊𝐷𝑆,𝑦) is calculated 

as per Methodological tool: Emissions from solid waste disposal sites, version 08.0, using the yearly model, as 

follow: 

𝑩𝑬CH4,𝑺𝑾𝑫𝑺,𝒚 = 𝝋𝒚 × (𝟏 − 𝒇𝒚) × 𝑮𝑾𝑷CH4 × (𝟏 − 𝑶𝑿) ×
𝟏𝟔

𝟏𝟐
× 𝑭 × 𝑫𝑶𝑪𝒇,𝒚 × 𝑴𝑪𝑭𝒚 × ∑ ∑ (𝑾𝒋,𝒙 × 𝑫𝑶𝑪𝒋 × 𝒆𝒌𝒋×(𝒚−𝒙) × (𝟏 − 𝒆−𝒌𝒋))

𝒋

𝒚

𝒙=𝟏

 

Where: 

𝐵𝐸CH4,𝑆𝑊𝐷𝑆,𝑦 Baseline methane emissions occurring in year y generated from waste disposal at a SWDS 
during a time period ending in year y (tCO2e/yr) 

𝑥 Years in the time period in which waste is disposed at the SWDS, extending from the first 
year in the time period (x = 1) to year y (x = y) 

𝑦 Year of the crediting period for which methane emissions are calculated (y is a consecutive 
period of 12 months) 

𝐷𝑂𝐶𝑓,𝑦 Fraction of degradable organic carbon (DOC) that decomposes under the specific conditions 
occurring in the SWDS for year y (weight fraction) 

𝑊𝑗,𝑥 Amount of solid waste type j disposed or prevented from disposal in the SWDS in the year x 
(t) 

𝜑𝑦 Model correction factor to account for model uncertainties for year y 

𝑓𝑦 Fraction of methane captured at the SWDS and flared, combusted or used in another manner 
that prevents the emissions of methane to the atmosphere in year y 

𝐺𝑊𝑃CH4 Global Warming Potential of methane 

𝑂𝑋 Oxidation factor (reflecting the amount of methane from SWDS that is oxidized in the soil or 
other material covering the waste) 

𝐹 Fraction of methane in the SWDS gas (volume fraction) 

𝑀𝐶𝐹𝑦 Methane correction factor for year y 

𝐷𝑂𝐶𝑗 Fraction of degradable organic carbon in the waste type j (weight fraction) 
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The project activity includes the electricity consumption from the grid and from fossil fuel fired on-site. These 

emission sources are detailed following. 

2.1.1. Project emission due electricity consumption from the grid 

𝑷𝑬𝑬𝑪,𝒚 = ∑ 𝑬𝑪𝑷𝑱,𝒋𝒚 × 𝑬𝑭𝑬𝑭,𝒋,𝒚 × (𝟏 + 𝑻𝑫𝑳𝒋,𝒚) 

Where: 

𝑃𝐸𝐸𝐶,𝑦 Project emissions from electricity consumption in year y (tCO2/yr) 

𝐸𝐶𝑃𝐽,𝑗𝑦 Quantity of electricity consumed by the project electricity consumption source j in year y 
(MWh/yr) 

𝐸𝐹𝐸𝐹,𝑗,𝑦 Emission factor for electricity generation for source j in year y (tCO2/MWh) 

𝑇𝐷𝐿𝑗,𝑦 Average technical transmission and distribution losses for providing electricity to source j in 
year y 

2.1.2. Project emission due to fossil fuel fired on-site power plant (generator):  

The determination of the emission factors for electricity generation 𝐸𝐹𝐸𝐿,𝑗/𝑘/𝑙,𝑦 in the project scenario depends 

on which scenario (A, B or C) as described in the tool “Baseline, project and/or leakage emissions from electricity 

consumption and monitoring of electricity generation”. For the project activity due to none of the captive power 

plants is a cogeneration plant nor heat generation, the emission factor of the captive power plant is calculated 

as follows: 

𝐸𝐹𝐸𝐿,𝑗/𝑘/𝑙,𝑦 =
∑ ∑ 𝐹𝐶𝑛,𝑖,𝑡 × 𝑁𝐶𝑉𝑖,𝑡 × 𝐸𝐹𝐶𝑂2,𝑖,𝑡𝑖𝑛

∑ 𝐸𝐺𝑛,𝑡𝑛

 

Where: 

𝐸𝐹𝐸𝐿,𝑗/𝑘/𝑙,𝑦 Emission factor for electricity generation for source j, k or l in year y (tCO2/MWh) 

𝐹𝐶𝑛,𝑖,𝑡 Quantity of fossil fuel type i fired in the captive power plant n in the time period t (mass or 
volume unit) 

𝑁𝐶𝑉𝑖,𝑡 Average net calorific value of fossil fuel type i used in the period t (GJ /mass or volume unit) 

𝐸𝐹𝐶𝑂2,𝑖,𝑡 Average CO2 emission factor of fossil fuel type i used in the period t (tCO2 / GJ) 

𝐸𝐺𝑛,𝑡 Quantity of electricity generated in captive power plant n in the time period t (MWh) 

𝑖 are the fossil fuel types fired in captive power plant n in the time period t 

𝑗 Sources of electricity consumption in the project 

𝑘 Sources of electricity consumption in the baseline 

𝑙 Leakage sources of electricity consumption 

𝑛 Fossil fuel fired captive power plants installed at the site of the electricity consumption source 
j, k or l 

𝑡 Time period for which the emission factor for electricity generation is determined 

Then,  project emissions from electricity consumption associated with composting is summarized following:  
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team deems that the ITMO associated with the implementation of project activity are planned to be monitored 

through a transparent structure. 

After the review of evidence provided by the PP the interview, and communications with PP, AENOR confirms 

that monitoring arrangements described in the monitoring plan are feasible within the project activity and that 

the means considered for the implementation, including data management, quality and assurance control 

procedures, are sufficient to ensure that the GHG net anthropogenic reductions achieved resulting from the 

proposed MA can be reported ex post and verified. Therefore, in opinion AENOR, the PP will be able to 

implement the monitoring plan. 

C.8. Sustainable development 

Section 8 of the MADD describes the expected impact of the project in promoting sustainable development. 

Specifically, it is expected to contribute to 9 UN’s Sustainable Development Goals (SDGs):  

• SDG 3: he ITMO Programme will improve health conditions for the general public through a significant 

reduction of uncontrolled, informal disposal of waste.  

• SDG 5: The ITMO Programme will create opportunities for new income-generating activities for women 

in the waste value chain. 

• SDG 8: The ITMO Programme will foster productivity, increase production efficiency, enable added-

value activities and encourage new income-generating activities, enhancing economic growth and 

providing the means to alleviate poverty. 

• SDG 9: The ITMO Programme will increase access to composting technologies, integrating new small-

scale enterprises into value chains and markets. 

• SDG 11: The ITMO Programme will increase recycling and composting, thereby improving air quality, 

and municipal waste management. 

• SDG 12: The ITMO Programme will improve consumption and production patterns by improving waste 

management and reducing waste that is left for decay.  

• SDG 13: The ITMO Programme is a mitigation action, and the technical interventions will lead to 

emission reduction, thus contributing to positive climate action. 

• SDG 16: The ITMO Programme will directly contribute to the NDC objectives and targets by supporting 

the creation of a Public-Private Partnership on sustainable urban solid waste management and 

strengthen public institutions managing waste programmes. 

• SDG 17: The ITMO Programme finance elaborates international carbon finance through results-based 

payments. 

The following 3 SDG targets will be monitored during implementation. These benefits are assuming the project 

reaches full scale. Else the numbers are proportional to the share of ITMOs actually generated 

• SDG5: The ITMO Programme will create 100 new income-generating activities for women in the waste 

value chain. 

• SDG11: The ITMO Programme will compost 400,000 tonnes of organic waste per year, thereby 

improving air quality and municipal waste management. 

• SDG16: The ITMO Programme will directly contribute to the NDC objectives and targets by supporting 

the creation of 1 fully operational Public-Private Partnership on sustainable urban solid waste 

management. 

The audit team traced the identification of the project impacts on sustainable development through the 

information provided in the MADD by the PP and assessed their rationale based on the defined conditions prior 

to the project activity start (sustainable development baseline), on the nature of the ITMO project activity and 

their goals. AENOR is able to confirm that the impacts have been comprehensible identified and that the 

expected contribution to SDG is appropriately attributed. 
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SECTION D. Validation conclusions  

AENOR has validated that the Mitigation project activity “Integrated waste recycling and composting for methane 

reduction in Ghana” is in compliance with the principles of the Article 6.2 of the Paris Agreement. 

AENOR has performed the validation of this ITMO project activity in Ghana on the basis of the validation criteria 

set by Article 6.2 of the Paris Agreement, the Cooperation Agreement between the Swiss Confederation and 

the Republic of Ghana towards the implementation of the Paris Agreement, Ghana’s NDC, and the GHG 

calculation methodology. The conclusions of this report showed that the programme, as it was described in the 

Mitigation Activity Design Document, is in line with all criteria applicable for the validation.  

The validation consisted of the following three phases: i) a desk review of the ITMO project design; ii) follow-up 

interviews with project activity staff; iii) the resolution of outstanding issues and the issuance of the final 

Validation Report and opinion. During the validation process, corrective actions and clarifications were raised. 

All have been successfully closed as explained in the validation protocol annexed to this report (Appendix 2).  

The CDM AMS-III.F. Small-scale methodology:  Avoidance of methane emissions through composting, version 

12.0 was applied to determine the GHG net anthropogenic reductions. The GHG net anthropogenic reductions 

attributable to the project activity is additional to any that would occur in the absence of the mitigation activity.  

The review of the Mitigation Activity Design Document and additional documents related to baseline and 

monitoring methodology, and the subsequent background investigation, follow-up interviews and review of 

comments by parties have provided AENOR evidence to validate the stated criteria.  

In detail, the conclusions can be summarized as follows:  

- The project is in line with validation criteria.  

- The project additionality is sufficiently justified.  

- The monitoring plan is transparent and adequate.  

- The analysis of the baseline emission, project emissions and leakage has been carried out in accordance 

with the options and approaches of the applied methodology. 

- The ITMO project activity start date is 01−January−2023 and the crediting period goes from 1st January 

2023 to 31st December 2030 (8 years). During this period, the reduction of 1,132,164 tCO2e is expected 

through the implementation of project activity, accounting for an annual average of 141,521 tCO2e/year. 

- The project has demonstrated that all claims related to its expected contribution to the SDGs are credible 

and achievable. 

AENOR confirms with a reasonable level of certainty that the Mitigation Activity Design Document and the 

claimed emission reductions are free from material errors, omissions, or inaccuracies. 

Madrid, 4 January 2023. 

 
Richard Daniel Gonzales Toledo 
Lead auditor 

 
Approved by 
Jose Luis Fuente Perez 
Climate Change Unit Manager 

 


































