Tables 

Table 1 Description of the selected SOC monitoring approaches 
	Code (Definition)
	Data collection
	Analysis
	Domain

	
	Procedure
	Sample size
	Frequency
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L1
(Laboratory Analysis 1)
	Soil samples collected professionally.

	All participating farms
	Every 4 years
	Wet chemistry
(Dry combustion)
	a
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L2
(Laboratory Analysis 2)
	Soil samples collected professionally.

	All participating farms
	Every 4 years
	Dry chemistry (MIR spectroscopy)
	a
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PS1
(Proximal sensing 1)
	Soils scanned in-field by trained farmer representatives
	All participating farms
	Every 4 years
	In-field (Vis-NIR) spectroscopy
	a
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PS2
(Proximal sensing 2)
	Soils scanned in-field by hired professional service
	All participating farms
	Every 4 years
	In-field (Vis-NIR) spectroscopy
	a
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RS1
(Remote Sensing)
	Spectral reflectance imagery from satellite data.
Local ‘ground-truth’ soil samples collected professionally 
	All participating farms
	Yearly
	Spectral analysis of satellite reflectance imagery 
	a
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AM1
(Activity Modelling 1)
	Land management data submitted by farmers and verified via random spot-checks / surveys.
	All participating farms
	Yearly
	Tier 2 process modelling
	b
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AM2
(Activity Modelling 2)
	Land management data collected by enumerators
	All participating farms
	Yearly
	Tier 2 process modelling
	b
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AM3
(Activity Modelling 3)
	Land management data collected by enumerators
	stratified random sample of farms
	yearly
	Tier 2 process modelling
	b
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AM4/RS2
(Activity Modelling 4)
	Land management data collected via satellite remote sensing
	All participating farms
	Yearly; & verified through periodic (3-5 year) field surveys
	Tier 2 process modelling
	b




Table 2 Evaluation criteria and indicators for comparison
	Evaluation Criteria
	Definition and Indicator
	Source of data 

	Accuracy
	Definition. The relative ability of the underlying technology to predict/ estimate SOC stock or stock changes which are close to observed values. 
Indicator. Mean R2 values from the literaturea, scored according to the scale:
5 = 0.9-1.0, 4 = 0.8-0.9, 3 = 0.7-0.8, 2 = 0.6-0.7, 1 = 0.5-0.6
	Peer-reviewed literature from validation studies 

	Standardization
	Definition. The presence of uniformly accepted procedures and protocols, including recognition by official carbon standards. Reflects the IPCC principles of consistency, comparability, and transparency. 
Indicator. Cumulative Yes (1) or No (0) scores to each of the following:
· Comparable across different sites 
· Consistent results over time
· Consistent & transparent protocols for data collection
· Consistent & transparent protocols for data processing
· Consistent & transparent protocols for data analysis
	Key informant interviews, scientific peer-reviewed literature, documentation from Carbon standardsb

	Cost reduction
	Definition. The ability of the approach to reduce the amount of labor and financial investment required for monitoring.
Indicator. Own cost estimatesc in USD ha-1 and year, scored according to the scale:
5 = $0-1ha-1, 4 = $1-2ha-1, 3 = $2-3ha-1, 2 = $3-4ha-1, 1 = $4-5ha-1
	Key informant interviews, project documents 

	Adoptability
	Definition. Likelihood of use by farmers and Implementing organizations
Indicator. Cumulative Yes (1) or No (0) scores to each of the following: 
· Data collection requires low-medium effort.
· Data collected is perceived beneficial by users.
· Understood and trusted by local experts.
· Can be integrated with other monitoring activities e.g., other carbon pools / non-carbon variables in MRV system. 
· Does not conflict with local practices, garners support at local and national level.
	Key informant interviews 

	Community Benefits
	Definition. Enabling non-carbon benefits and/or avoidance of negative effects for communities.
Indicator. Cumulative Yes (1) or No (0) scores to each of the following: 
· [bookmark: _Hlk158796985]Enables field-extension delivery. 
· Integrates feedback loop to farmers. 
· Increases C revenue.
· Empowers community through involvement in the process.
· Other benefit
	Key informant interviews, project documents and peer-reviewed scientific literature

	a See Supplementary Information  
b Documentation from 2 standards: VCS and Gold Standard were reviewed due to their dominant share of issued VCM credits
c See Supplementary Information  



[bookmark: _Ref136632099]Table 3 Identified MRV needs of the key interviewees
	Stakeholder group
	Number of respondents
	Needs from an MRV system

	Project developers (also called „project proponents “)
	2
	Low cost, high accuracy (to satisfy standards & buyers), generate useful information to report to stakeholders and to increase adoption

	Implementing organizations. Also called Implementing partners (IPs). Usually, NGOs and CBOs
	5
	Low field effort, low complexity 

	Government / national research organizations 
	4
	Information which supports policymaking (e.g., landscape health, yield, socio-economic data), capacity building of local community

	Technical experts 
	5
	Accuracy, low cost, multipurpose data, accessibility for farmers

	Farmers
	102
	Land health information, Land/farm management advice, skill acquisition

	Standard setting organizations 
	0
(From literature only)
	Accuracy, Conservativeness, Transparency, Completeness, Consistency, Relevance, Comparability 
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