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INTRODUCTION  
Open-loop deep geothermal energy systems may produce brines with potentially commer-
cial concentrations of ‘critical’ minerals, e.g. lithium. Committee for Mineral Reserves Inter-
national Reporting Standards (CRIRSCO, 2024)-compliant resource assessments for miner-
als under the United Nations Framework Classification for Resources (UNFC) (UNECE, 
2019 and 2021) informs investors about project viability and maturity across three dimen-
sions: environmental-socio-economic viability, technical feasibility and degree of confi-
dence in the estimate.  
 

Industry and stock-markets require CRIRSCO-aligned assessments as basis for investment 
in minerals activities, but the European Commission expects a UNFC-based resource clas-
sification UNFC for strategic purposes. After an earlier 2015 version, the 2024 updated 
‘bridging’ document developed by CRIRSCO and the United Nations Economic Commission 
for Europe (UNECE) aligns the two systems (UNECE/CRIRSCO, 2024). 
 

At the same time, UNECE and the International Geothermal Association (IGA) agreed to de-
velop a globally applicable harmonized standard for reporting geothermal resources. Speci-
fications for the application of UNFC to geothermal energy resources first became opera-
tional in 2016, with an update issued in 2022 (UNECE/IGA, 2022). Geothermal develop-
ments are currently seeking incremental value from minerals co-production.  
 

While the UNECE provides separate specifications for the application of UNFC to minerals 
and geothermal energy, there is no explicit guidance on the combined production of thermal 
energy and minerals from brines.   
 

A conceptual approach to integrated UNFC classification is proposed to align reporting  
markets.     
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KEY RECOMMENDATIONS 
 

CONCLUSIONS 
A conceptual approach to UNFC classification of the combined production is proposed that considers existing guidance for the minerals and energy components, while acknowledging the unique 
challenges, interdependencies and synergies within the integrated project.  
 
Such approach aims to provide the basis for aligning reporting of both minerals and energy components to investment markets. 
 
These considerations suggest that the UNFC assessment needs to be based on: 
 

a) a conceptual model that encompasses all relevant processes, and 
b) a detailed materials and energy flow assessment for the whole system. 

 
This allows consistent delineation of the ‘energy’ and ‘minerals’ components, which can then be assessed according to their respective UNFC guidance. 
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1. A universal system for classifying and reporting minerals, energy, and other resources. 
2. Developed and maintained by the UNECE Expert Group on Resource Management, with 
support of stakeholders from governments, industry, academia and civil society . 
3. Based on three fundamental criteria of environmental-socio-economic viability (E), tech-
nical feasibility (F), and degree of confidence in the estimate (G). 
4. Classification shows maturity of E-F-G aspects and their impact on project development. 
5. Aligns with Sustainable Development Goals. 
6. Aligns with international codes and standards (e.g. CRIRSCO for minerals) via bridging doc-
uments. 
7. Supports decision-making and investors’ confidence. 
8. Enables consistency, transparency, and sustainability in resource management.  


