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Context and aim

Today, recycling plays a minor role for 
gypsum supply.

Developing and promoting a framework 
for managing anthropogenic resources on 
its pathway to market access.

Introducing
the United Nations Framework Classification for Resources

for managing gypsum recovery projects.
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Forecasting
gypsum demand
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Data sources:
NERA Economic Consulting (2016). The access to 

gypsum raw material by 2050: challenges, 
obstacles and levers. Paris

Eurostat (2018). Gesamtbevölkerung in den EU-
Ländern 2018 bis 2080.  Retrieved on: 6. März
2018; Retrieved from: eurostat.ec.europa.eu..
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Forecasting
gypsum availability

𝐑𝐑𝐑𝐑𝐑𝐑 [𝐲𝐲𝐲𝐲] = 𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑𝐑 𝐭𝐭
𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏𝐏 [ 𝐭𝐭𝐲𝐲𝐲𝐲]
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Natural gypsum deposits

Resources

Reserves

Picture retrieved from https://www.slavorum.org/, Ilya Varmalov, zyalt.livejournal.com.



6/15

Resource assessment frameworks
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Chinese system, 1954, 
Introduction of USSR 
classification / 1999 
still under revision

NAEN code, Russia, 
1950s, USSR 

classification / 2008

PERC reporting code, 
Europe & UK 2001/

2013

JORC code, Australia, 
1989/2012

CRIRSCO 1994 (2011) Mineral 
Reserves and Resources

SAMREC code South 
Africa 2000/2007

SME Guide, USA 1992/
2014

PRMS by SPE / WPC / AAPG 
1997 (2011) Petroleum

Red Book by IAEA / NEA, 
1996 (2014) Uranium

PRO classification 2005

NPD guidelines 2001

United Nations Framework Classification (UNFC
 for all energy and mineral resources

...

Adopted from Winterstetter, A., D. Laner, H. Rechberger and J. Fellner (2016). Integrating anthropogenic material stocks and flows into a modern 
resource classification framework: Challenges and potentials. Journal of Cleaner Production 133: 1352-1362.
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Anthropogenic gypsum deposits
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Switzerland

Data sources
Rubli, S. (2014). Modell zur Beschreibung der 

Entwicklung der Gipsflüsse in der Schweiz. 
Kanton Zürich. Zürich.

Bundesamt für Statistik (2018). Bevölkerungs-
Entwicklung 2015-2045.  Retrieved on: 6. März 

2018; Retrieved from: https://www.bfs.admin.ch.

How to convert
“resources” into “reserves”?

Picture retrieved from http://www.wasseraktiv.at/vorsorgen/
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UNFC as enabler
for managing recovery projects

Communicating recoverable quantities
based on the
maturity level of recovery projects. 
• for all energy and mineral resources
• universally acceptable
• internationally applicable

since April 2017 

Anthropogenic Resources
 Working Group
 Specifications to apply UNFC to anthropogenic resources
 Case studies

United Nations Framework Classification (UNFC) for Resources
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Lifecycle of gypsum

Use Treatment & 
recovery

Anthroposphere
Environment

Exploiting natural 
gypsum deposits

Stocks Stocks

Production and 
manufacturing

Land disposal

Stocks

Exploiting coal 
deposits

Stocks

Coal fired power 
plants

Phosphate Tailings

Stocks

Exploiting 
phosphate deposits

Stocks

Natural 
gypsum

Recycled gypsumFGD 
gypsum

Defining gypsum recovery projects:
 product types
 sources,
 lifetime, …
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Maturity levels for recovery projects

Exploration 
project

Commercial 
project

Potentially 
Commercial 

project

Non
Commercial

project

On Production

Approved
for Development

Justified for
Development

Development
Pending

Development
On Hold

Development
Unclarified

Development
Not Viable

Simplified version of the UNFC Classes
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Classifying the recovery projects

G1 G2 G3 G4

E1

E2

E3

Socio-economic viability

Project feasibility

Level of confidence in the potential 
recoverability of the quantities

Non-Commercial 
Project

G2E3 F3

Categories

Criteria

Class

Quantity

60 kt

Commercial 
Project

G3E1 F1
30 kt

Re-classifying projects through the 
satisfaction of contingency factors.

Contingency factors:
 Political willingness
 Ecological benefits
 Net-present value
 Access to market, …

Contingency factors
 Readiness of technology
 Availability of transport infrastructure, …

Factors

 high
 medium
 low
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UNFC Results: Snapshot

P1
10 kt/yr

Commercial 
project On Production

F1 G2E1

P2
20 kt/yr

Potentially
Com.  Project

Development 
pending

F1 G3E2

P3
800 kt/yr

Add. quantities
in place

Development 
unclarified

F4 G4E2

N°

Example

 Portfolio management of recovery projects
 National resource planning and policy
 Capital acquisition & investment decisions

Categories Quantity

Class Sub-class
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UNFC Results: over time

Year 2010

Class Sub-class Austria Belgium Germany France …..

Commercial 
Project

On Production 3’000 2’000

Approved for
Development 10’000

Justified for 
Development

Potentially
commercial 
project

Development
Pending
Development
On Hold

Non-commercial 
project

Development
Unclarified 200’000 80’000

Development
Not Viable 300’000

Additional
quantities in place - 100’000

Re-classifying projects 
through the satisfaction of 
contingency factors.?

Example

180’000

20’000

2011
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1.   Recycling plays a minor role for gypsum supply.

2. Managing gypsum on its pathway to market access 
requires consistent, reliable and transparent estimates on 
recoverable gypsum quantities.

3.   The UNFC helps to
 manage (gypsum) recovery projects from the exploration to 

the production phase.
 communicate critical factors for the viability of recovery 

projects
 carry out strategic resource planning and make sound 

judgements on the potential of material sourcing projects.

Take home messages



Thank you for listening

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

UNECE Expert Group on Resource Classification
https://www.unece.org/energy/se/reserves.html 
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iwr.tuwien.ac.at/en/
phone +43 1 58801 226 55
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