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 The application of the United Nations Framework Classification for Resources (UNFC) to 
the Piampaludo titanium exploration project in Liguria, Italy.

 The Piampaludo titanium deposit is reported to be one of the largest titanium deposits in 
Europe, yet the project remains bounded by social and environmental constraints. 

 This case aims to: 

Introduction
Scope of the Study
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1- Introduce UNFC to Italy:
• Italy has no formal national or regional classification or reporting system for raw materials
• Italy has significant amounts of mineral occurrences & deposits, many of which are CRMs

2- Classify the Piampaludo project in UNFC:
• Sustainable decision-making
• Ligurian mineral inventory

3- Provide a new approach for UNFC:
• UNFC classification based only on publicly available data



Titanium & Sustainable Development
In the European Context
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Contained TiO2 by primary ore mineral
(million Mt)

Italy 9

Norway 297

Ukraine ~ 14.5

Buildings are 
responsible for

40%
&

of energy 
consumption

36%
of CO2 

emissions

in the EU

 Titanium Metal: Listed as both Critical and Strategic Raw Material for the
EU on March 2023

 Economic Titanium resources are only found in 3 EU Countries.
 Titanium is directly linked with Sustainable Development by supporting

renewable energy and energy efficiency, through:
 Buildings & Construction Materials
 Advancements in Renewables
 Battery Innovation
 Medical Technology



Piampaludo Titanium Deposit 
Geology Data Collection
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• Academic and Scientific Research
• Geological mapping
• Geophysical & geochemical studies

• Laboratory Analysis
• Chemical and Mineralogical testing
• X-ray diffractometer Eclogites & rutile

• Field Sampling
• Boreholes up to 115 meters deep
• Surface sampling

• Exploration project
• Surface developments

• Online Publications
• Court cases

Publically Accessible Information
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 Compagnia Europea per il Titanio (CET)

 Mining Concession in 1985

 Prefeasibility Study

 Technical and geologic investigation
 Surface developments

 Coring and surface sampling

 Geophysical and Chemical analyses

 CET Mining Plan
 Rutile recovery

 Garnet as by-product

CET Mining Plan
Piampaludo Titanium Mining 
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Social and Environmental Contingencies
Facing the Piampaludo project
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G3 + G4 classification on the G axis
The degree of confidence in resource estimates
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Category Definition

G3
Product quantity associated with
a project that can be estimated
with a low level of confidence.

G4
Product quantity associated with
a Prospective Project, estimated
primarily on indirect evidence

 Geologic knowledge is based on Scientific 
Research
 Lab and field tests
 Regional geology and ore mineralogy

 Subject of many researches 

 No reporting publicly disclosed on resource 
estimates

 Estimates from studies between 1979-1998

 Moderate to low levels of confidence

 G3 + G4 Classification
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E3.2 classification on the E axis
The Environmental-Socio-Economic Viability
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Category Definition

E3

Development and operation are not expected to
become environmentally-socially-economically viable in
the foreseeable future or evaluation is at too early a
stage to determine environmental-socioeconomic
viability.

Sub-
Category Definition

E3.2
On the basis of realistic assumptions of future
conditions, it is currently considered that there are not
reasonable prospects for environmental-socio-
economic viability in the foreseeable future

 Classification based on court rulings, permit, social 
and environmental opposition, and economics. 

 Exploration permit until 2024 by Liguria Regional 
Council

 CET has full exclusivity for exploration in this area
 Exploration granted on the deposit in areas outside 

the Natural park
 Under Italian law, exploration permit allows to carry 

out EIA and SEA
 The deposit is valued at a minimum of 120 B€ 
 Garnet as potential by-product
 No social consent 
 E3.2 Classification 
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F2.2 classification on the F axis
The technical feasibility
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Category Definition

F2 Technical feasibility of a development project is 
subject to further evaluation.

Sub-
Category Definition

F2.2
Project activities are on hold and/or where 
justification as a development may be subject 
to significant delay.

 Based on CET’s preliminary mining plan, early 
developments, and research 

 Prefeasibility plan indicates potential development
 Clear resource definition (more data acquisition is 

needed) 
 Early developments (trenches, adits, shaft)
 Advancement still pending due to ongoing 

environmental and social impediments
 Technical feasibility is still at preliminary stages
 Considered highly prospective for Titanium
 F2.2 Classification
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Conclusions and Challenges
Piampaludo titanium deposit
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 Piampaludo’s titanium deposit is one of the
largest eclogite-hosted deposits in EU

 Lower titanium supply risks in Italy and
across Europe.

 Piampaludo project into a hiatus from Social
and environmental concerns

 E3.2F2.2G3+G4
 No Garnet classification as by-product
 Case Study shows how to deal with a deposit

when you only have limited information
 Liguria’s Mineral Inventory, national database

for resource management
 If additional information becomes available,

the conclusions drawn will need to be revised
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https://unece.org/sed/documents/2023
/04/working-documents/united-
nations-framework-resources-case-
study-titanium

https://unece.org/sed/documents/2023/04/working-documents/united-nations-framework-resources-case-study-titanium
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