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Introduction 

Proximal sensing uses sensors placed near or in contact with the soil to quickly, accurately, and 

affordably measure properties like soil organic carbon (SOC) without significantly damaging the soil. 

A variety of technologies with potential for proximal sensing are available (see Scientific consensus). 

However, definitions of proximal sensing differ among organizations, highlighting the urgent need for 

a universally accepted understanding of the techniques involved. 

 

Accurate, conventional lab-based analyses are costly and time-consuming. Proximal sensing offers a 

more efficient, cost-effective alternative for monitoring, reporting and verification (MRV), though lab 

analysis is still required for calibration and validation. Proximal sensing also excels at creating detailed 

spatial maps of soil properties, ideal for large-scale assessments. 

 

Proximal sensing is particularly valuable for carbon farming (CF), enabling frequent, scalable 

monitoring of SOC, which is crucial for tracking carbon sequestration. Additionally, the real-time, non-

invasive data provided by proximal sensing supports agriculture and sustainable farming. However, 

without rigorous procedures, accuracy may be lower than in traditional methods, requiring local or 

regional calibration for reliability.  

 

The growing use of proximal sensing in commercial applications can be attributed to the benefits 

outlined above, including a reduced, though not eliminated, reliance on lab testing and increased cost-

effectiveness. To gain a comprehensive understanding of the state of proximal sensing and carbon 

farming, it is essential to consider the strengths and weaknesses of different technologies (see table 

above), their accuracy, readiness, and scalability (see Scientific consensus), as well as current 

commercial use cases (see Market context).
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Recommendations 

● Proximal sensing technologies (e.g., VIS-NIR-MIR spectroscopy) provide a cost-effective and 

scalable measurement method for MRV (Measurement, Reporting, and Verification) of soil 

organic carbon (SOC), enabling more frequent, yet still accurate monitoring for carbon farming 

initiatives. Hence, relevant EU legislation (e.g., under delegated acts and implementing acts) 

should ensure that MRV strategies incorporate proximal sensing technologies alongside 

laboratory chemical analysis (used for calibration and validation). 

● EU funding should be increased to support research and innovation in proximal sensing 

technologies. For example, funding aimed at enhancing the accuracy of proximal sensing 

technologies would accelerate their adoption in MRV. Such funding could focus on building or 

extending open-source proximal sensing data libraries, such as those developed by ISRIC, 

which are required to estimate SOC. At present, most extensive libraries are privately owned. 

● A good-but-not-perfect methodological framework should be prioritized over delayed 

perfection to avoid stalling progress. Verra VM0042 is an example of a well-developed 

methodology. However, VM0042 has detailed guidelines on bulk density (BD) which potentially 

hinder proximal sensing-focused projects. To support carbon farming, a more flexible 

methodology could be developed to prevent valuable projects from being sidelined due to 

overly restrictive criteria. When an approach is peer-reviewed and published in a scientific 

journal this can be seen as an indicator of the quality of the approach. 

Background information 

These recommendations emerged from the collaborative efforts of Focus Group 3.2, which brings 

together scientists, private sector representatives, and consultancy experts. This multidisciplinary 

group meets regularly to assess the state of proximal sensing for soil organic carbon (SOC) monitoring 

within the context of carbon farming (CF) and Measurement, Reporting, and Verification (MRV) 

frameworks. The recommendations presented here reflect the collective expertise, discussions, and 

iterative evaluations of the group, drawing from both scientific perspective and real-world applications. 

 

While the recommendations are based on expert consensus and existing data, further research is 

necessary to refine calibration techniques, cost structures, and integration with broader digital 

agriculture platforms. Additional work is also needed to quantify the economic benefits of proximal 

sensing for farmers and policymakers, making the case for stronger incentives. 

 

In summary, these recommendations represent a practical, science-backed path forward to 

strengthen proximal sensing within carbon farming. By addressing standardization, incentives, and 

technological accessibility, the goal is to create a more reliable, equitable, and scalable system for soil 

carbon monitoring, ultimately supporting climate-smart agriculture and resilient food systems. 


