
UNECE develops Specifications to
classify material recovery projects

in the circular economy

Dr. Ulrich Kral

Chair of Anthropogenic Resource Working Group @ UNECE Expert Group on Resource Classification
Technische Universität Wien, Austria



2/14

D. Laner and H. Rechberger
Technische Universität Wien

Karlsplatz 13/226, 1040 Vienna, Austria

S. Heiberg
Petronavit a.s

Stokkahagen 23, 4022 Stavanger, Norwegen

S. Heuss-Aßbichler
Ludwig-Maximilians-Universität München
Luisenstraße 37, 80333 Munich, Germany

Z. Horváth and K. Szabó
Mining and Geological Survey of Hungary

Columbus street 17-23, 1145 Budapest, Hungary

L. S. Morf
Office of Waste, Water, Energy and Air, Canton of Zurich

Weinbergstrasse 34, 8090 Zürich, Switzerland

S. R. Mueller and P. Wäger
EMPA - Swiss Federal Laboratories for Materials Science & Technology

Lerchenfeldstrasse 5, 9014 St. Gallen, Switzerland

D. Nelena and A. Winterstettera, b

a VITO - Flemish Institute for Technological Research
Boeretang 200, 2400 MOL, Belgium

b University of Antwerp
Groenenborgerlaan 171, 2020 Antwerp, Belgium.

Thank to all authors
of the conference paper

M. Osmani
Loughborough University

Epinal Way, Loughborough Leicestershire LE11 3TU, United Kingdom

M. U. Simoni
Geological Survey of Norway

Leiv Eirikssons vei 39, 7040 Trondheim, Norway

S. Solar
EuroGeoSurveys

36-38, Rue Joseph II, 1000 Brussels, Belgium

J. Stegemann
University College London, Department of Civil

Gower Street, London WC1E 6BT, United Kingdom

H. Tulsidas
United Nations Economic Commission for Europe

Palais des Nations, 8-14 avenue de la Paix, 1211 Geneva 10, Switzerland

L. Weber
Vice Chairman of International Organizing Committee of World Mining Congresses

Vienna, Austria

F.-W. Wellmer
Former President of the Federal Institute for Geosciences and Natural Resources

Stilleweg 2, Hannover, Germany

G. Žibret
Geological Survey of Slovenia

Dimičeva ulica 14, Ljubljana, Slovenia



3/14

Context

The availability of raw materials influences the
 economic and political rank of nations,
 competitive positions of industries and
 living standards.

Raw material supply is and will be dominated by primary 
raw materials, but secondary raw materials play in 
increasing role in diversifying sources of supply. 

Communicating the availability of primary raw materials
is common practice today. For secondary raw
materials, it is not. That‘s why UNECE developes
Specifications to classify recovery projects in the circular
economy.
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Availability
of mineral and energy resources

Reserves
quantities at present 

available

Resources
quantities at present 

unavailable

Adapted from Wellmer, F.-W. (2008). Reserves and resources of the geosphere, terms so often misunderstood. Is 
the life index of reserves of natural resources a guide to the future? Zeitschrift der Deutschen Gesellschaft für

Geowissenschaften 159(4): 575-590

Geo-potential
unknown quantities

Total quantities
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Knowledge on the availability
For what?

Policy formulation

Developing recovery projects in public/private 
partnerships

• Capital market provides finance
• Government sets the legal, regulatory, fiscal and 

infrastructural framework conditions
• Industry provides capabilities (competence and capacity)

Adapted from Åm, K. & Heiberg, S. (2018). The four principal applications of the UNFC. Conference presentation. Workshop 
"Training on Application of UNFC" during the UNECE Resource Management Week 2018, 23-27 April 2018, Geneva.
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Requirements for reporting

Reliability
Transparency

Over the 20th century,
• 150 different resource classifications evolved
• industry and finance became globalized

Comparability
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United Nations
Framework Classification for Resources

Universally acceptable &
internationally applicable

Communicates the
availability of quantities based on the
maturity level of recovery projects
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UNFC Cube
Commodities to market

Residues to land disposal
Emissions to environment

Allocating in-situ quantities 
to categories

Combing categories
results classes
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UNFC Applications

Year Resource

1997 Solid fuels and mineral commodities

2004 Oil, gas and uranium

2016 Renewable energy and
underground storage (for CO2 storage)

2017 Bioenergy

2018 Anthropogenic resources
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What are anthropogenic resources?

“A concentration or occurrence of Anthropogenic 
Material of intrinsic economic interest, in such form, 

quality and quantity that there are reasonable 
prospects for eventual economic exploitation.”

UNECE (2018). Draft Specification for the application of UNFC for Resources to 
Anthropogenic resources (ECE/ENERGY/GE.3/2018). Geneva.
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Where do we find anthropogenic resources?

Use Treatment & 
recovery

Anthroposphere
Environment

Environmental 
Material Processes

Environmental
Material Stocks

Anthropogenic 
Material Stocks

Anthropogenic material flows, entering or inside the anthroposphere

Anthropogenic material flows, leaving the anthroposphere Anthropogenic Material Stocks 

Anthropogenic Material Processes

Production Manufacturing

Anthropogenic 
Material Stocks

Anthropogenic 
Material Stocks

Material flows entering Material Stocks

Material flows leaving Material Stocks

Land disposal

Anthropogenic 
Material Stocks

Anthropogenic 
Material Stocks

Tailings, 
Landfills

Residual 
flows

Stocks
in-use

UNECE (2018). Draft Specification for the application of UNFC for Resources to 
Anthropogenic resources (ECE/ENERGY/GE.3/2018). Geneva.
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Draft Specifications for the Application of 
the UNFC to Anthropogenic Resources

Purpose
Communicating the availability of 
quantities from secondary sources

Content
• Terms and definitions
• Rules for applying the UNFC
• History of development of these 

Specifications

Potential next steps
Specifications  + Guidelines =
Reporting Standards for national, 
sector, product- or waste-specific 
levels
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1. Resource classifications need to be
reliable, transparent and comparable

2. The UNFC and
its Specifications for Anthropogenic Resources
 communicate the availability of quantities from 

secondary sources
 can be applied in case studies
 can be integrated into Reporting Standards and Codes
 facilitates raw material supply planning 

Take home messages
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Thank you for listening

UNECE Expert Group on Resource Classification
https://www.unece.org/energy/se/reserves.html 

COST Action MINEA
www.minea-network.eu 
http://www.cost.eu/COST_Actions/ca/CA15115

Ulrich Kral
Chair of EGRC Anthropogenic Resource Working Group
Chair of COST Action MINEA

Technische Universität Wien
Research Center for Waste and Resource Management
Karlsplatz 13/226, A-1040 Vienna, Austria 

ulrich.kral@tuwien.ac.at 
iwr.tuwien.ac.at/en/
phone +43 1 58801 226 55
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