Suprim workshop report
DELIVERABLE D2.1
02 May 2018

KAVA Reference (Number: 16121, Acronym: SUPRIM, Full Title): SUstainable management of
PRIMary raw materials through a better approach in Life Cycle Sustainability Assessment
Name of the author/Responsible partner: Rita Schulze, Jeroen Guinée, Leiden University
Report from SUPRIM workshop, December 2017, Leiden
Version No: 1

Content
1. Contributors........................................................................................................................... 3
2. Introduction ........................................................................................................................... 4
3. Workshop Metal and Mineral Resources in LCIA: “What’s the problem”? Report from
the SUPRIM workshop held at Leiden University, 7/8 December 2017 ............................ 5
3.1. Introduction – project context and goal of the workshop ................................................ 5
3.2. How was the workshop conducted? ................................................................................. 6
Before the workshop .............................................................................................................. 6
During the workshop .............................................................................................................. 7
3.3. Relevant insights from the discussions to be taken up for further development after the
workshop 15

4. Annex 1 – Slides from Day 1 ............................................................................................... 19
5. Annex 2 – Slides from Day 2 ............................................................................................... 73
6. Annex 3 – Workshop-related comments from non-attendees ...................................... 112
6.1.
6.2.
6.3.
6.4.

SUPRIM workshop commenting template - Anita Alajoutsijärvi ................................... 112
SUPRIM workshop commenting template: Jacques Villeneuve, Stéphanie Muller ....... 113
SUPRIM workshop commenting template: Damian Kròl ............................................... 116
SUPRIM workshop commenting template: Rolf Frischknecht ....................................... 117

1.

Contributors
Authors:

 Leiden University - Jeroen Guinée, Rita Schulze
 Ghent University - Jo Dewulf, Rodrigo Alvarenga
 Euromines - Johannes Drielsma
Contributors – workshop attendees:

 Boliden - Mats Lindblom
Cobre las Cruces - Adrián González, Juan Manuel Escobar Torres
Rio Tinto for Eurometaux - Ilse Schoeters
Euromines - Johannes Drielsma
International Copper Association - Andrea Russell-Vaccari
Leiden University - Jeroen Guinée, Rita Schulze, Ester van der Voet
Ghent University - Rodrigo Alvarenga, Jo Dewulf
Lulea University - Tobias Kampmann, Glenn Bark
TU Berlin and ETH for the Life Cycle Initiative hosted by UN Environment - Markus Berger,
Thomas Sonderegger
Tecnalia - Aritz Alonso
JRC - Gian Andrea Blengini

Contributors – workshop non-attendees:

 Agnico Eagle - Anita Alajoutsijärvi
 BRGM - Jacques Villeneuve, Stéphanie Muller
 Euromines - KGHM - Damian Kròl
 treeze Ltd. - Rolf Frischknecht

3

2.

Introduction
This document serves as a deliverable of the Work Package 2 (agreed problem definition and
method) of the EU EIT KIC Raw Materials upscaling project SUPRIM. The deliverable (D2.1) includes
a report from a two-day workshop held at Leiden University in December 2017. The workshop,
“Metal and Mineral Resources in LCIA: What’s the problem?”, which took place on 7th and 8th
December, was attended by 17 representatives from industry, industry associations, academia,
research institutes and policy support, including partners from the SUPRIM project and invited
project-external stakeholders. The report itself forms the core part of the deliverable, in which the
aim of the workshop, the organizational procedures applied during the workshop, and the key
findings are summarized and explained. In addition, the material used during the workshop is
provided as part of the deliverable as detailed background information (Annex 1 and 2).
Furthermore, comments from other stakeholders unable to attend the workshop in person were
supplied. Those are provided in an additional annex (Annex 3).
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3.

Workshop Metal and Mineral Resources in
LCIA: “What’s the problem”? Report from the
SUPRIM workshop held at Leiden University,
7/8 December 2017

3.1.

Introduction – project context and goal of the workshop
The workshop “Metal and Mineral Resources in LCIA: What’s the problem?” was held at Leiden
University on 7th and 8th December. The event was attended by 17 representatives from
industry (Boliden, Cobre las Cruces, Rio Tinto for Eurometaux), industry associations (Euromines,
International Copper Association), academia (Universities of Leiden, Ghent, Lulea, TU Berlin and
ETH for the Life Cycle Initiative hosted by UN Environment), research institutes (Tecnalia) and
policy support (JRC), including partners from the SUPRIM project and invited project-external
stakeholders. A detailed list of participants is given below:












Boliden - Mats Lindblom
Cobre las Cruces - Adrián González, Juan Manuel Escobar Torres
Rio Tinto for Eurometaux - Ilse Schoeters
Euromines - Johannes Drielsma
International Copper Association - Andrea Russell-Vaccari
Leiden University - Jeroen Guinée, Rita Schulze, Ester van der Voet
Ghent University - Rodrigo Alvarenga, Jo Dewulf
Lulea University - Tobias Kampmann, Glenn Bark
TU Berlin and ETH for the Life Cycle Initiative hosted by UN Environment - Markus Berger,
Thomas Sonderegger
Tecnalia - Aritz Alonso
JRC – Gian Andrea Blengini

SUPRIM’s starting point was the lack of a broadly accepted method for the assessment of resource
use in life cycle assessment (LCA), likely attributable to the lack of a common perspective on
resource use, and a common understanding of the potential problem(s) related to the use of
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resources. The aim of the workshop was to address this by creating a common understanding
amongst the participants and their stakeholders of the perspectives on resource use and
problem(s) that could be associated with it. After the workshop, SUPRIM intends to propose best
modelling options for a selection of the perspectives and problems prioritized during the workshop.
The goal of the workshop was to discuss and answer the question - ”What is the problem with
abiotic resource use?” as perceived by the various stakeholders, i.e. the workshop participants as
well as the stakeholders they represented. The idea was to go “back to the drawing board” to
understand the participants’ views on the role(s) of abiotic resources that need protecting, and on
the issues they thought needed to be managed. The workshop focused on impacts which occur
directly from the use of abiotic resources - more specifically, abiotic resources such as minerals,
metals, and natural materials such as sand or natural stone. It concerned impacts such as a reduced
future availability of the resources themselves, changes to their ability to provide functions, losses
of certain desired properties of materials from within the environment or the technosphere, or an
increased difficulty to access the resources. The workshop did not concern impacts associated with
resource extraction and processing activities, such as e.g. the potential toxicity of emissions
occurring at the mining site itself, energy and water use, or associated impacts on staff at the mine
resulting from poor health and safety. These potential impacts are already covered by other impact
categories assessed in LCIA or social LCA, and were therefore not discussed during the workshop.

3.2.

How was the workshop conducted?
Before the workshop
Approximately one month before the workshop, a background document was sent to workshop
participants, explaining the suggested criteria for a structured discussion. The workshop
participants were encouraged to circulate the document amongst their stakeholders and asked to
formulate their own and their stakeholders’ views on the issues with resource use.
Two questions were asked in the background document:
1. What, in your opinion, are the key issues of concern to be addressed when managing
abiotic resources (minerals, metals, natural stone)?
2. Can and should these issues be addressed by life cycle impact assessment methods, or
would other tools be better suited?
In the document, it was recommended to initially answer the first question independent of the
framework suggested, and independent of existing LCA methods or resource management
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concepts, and regardless of the suitability of the problem definition to be addressed in LCIA. In a
next step, participants were then asked to investigate whether the suggested framework and
criteria presented in this document could be used to refine their perspectives: which role of
resources was addressed by their views, whether they were able to formulate an explicit goal to
specify their views, and the scope (time horizon, geographical scope, and types of resources)
relevant to their views. Then, they were asked to explain what they thought were the main barriers
to achieving the specified goal, i.e. to define the problem with resource use, according to their
perspective.

During the workshop
The following section provides an overview of the issues presented and discussed during the
workshop. For more details, please refer to the PowerPoint presentations, which have been
compiled into two pdf documents (“Day 1”and “Day 2”).
Day 1 – Learning and Informing
Before the workshop, a lack of understanding of mining practices and issues on the part of the LCA
community, and a lack of understanding of LCA as a method on the part of the mining / raw
materials community were identified as barriers to a productive discussion in a multidisciplinary
group. For example, terminology issues and various other misconceptions were observed in
SUPRIM-internal discussions prior to the workshop. For this reason, it was decided to dedicate the
first day of the workshop to an improved understanding of some key issues relevant to the
discussions during the workshop. After an introduction to the workshop given by Jo Dewulf, Ghent
University, an introduction to LCA was provided for non-LCA practitioners by Jeroen Guinée, Leiden
University. The LCA presentation was developed together with Rodrigo Alvarenga, Ghent
University. The presentation included an introduction to the method and examples of its
application. Then, two presentations on actual mining operations for two copper mines were given
by Boliden (Mats Lindblom) and Cobre las Cruces (Juan Manuel Escobar Torres) in order to provide
some illustrative examples to those less familiar with mining and metal production. Boliden
presented details on a copper mining site (Aitik), and included information on downstream smelter
operations and recycling plants run by Boliden (Ronnskar). The presentation given by Cobre las
Cruces focused on a copper mining and solvent-extraction/electro-winning site (Las Cruces), its
geology and operation. Euromines (Johannes Drielsma) presented further background information
on economic issues associated with mining, exploration, metal demand and supply. Each
presentation was followed by a Q&A session.
Day 2 – What’s the problem? Discussions on issues with resource use
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Introduction – opening presentation and overview of workshop input paper
Day two started again with an introduction by Jo Dewulf, Ghent University, who gave an outline of
the presentations and discussions ahead. Then, an overview of the workshop paper “Metal and
Mineral Resources in LCIA: What’s the problem?” was provided, during which the criteria for a
discussion about the “problem definition” were suggested (Rita Schulze, Leiden University). The
workshop paper, which had already been distributed to the workshop participants prior to the
workshop, was explained again during the meeting to provide an opportunity for questions and
discussions. The top level of the suggested framework (“perspective on resources”, circled in Figure
1) was suggested as a basis for the discussion during the workshop. The preliminary SUPRIM ideas
on perspectives were explained during the presentation. Distinctive criteria were provided to help
define the different perspectives on resources. For illustration, they were applied to existing
resource management concepts in and beyond the LCA context.

Figure 1: Suggested framework for development and review of LCIA methods on resource use

Stakeholder presentations – feedback on workshop input papers
The presentation was followed by three stakeholder presentations (i.e., project-external workshop
participants), in which the stakeholders provided feedback on the workshop input paper, and
answers to the key questions to be discussed during the workshop: 1) What, in your opinion, are
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the key issues of concern to be addressed when managing abiotic resources? 2) Can and should
these issues be addressed by life cycle impact assessment methods, or would other tools be better
suited?
The questions were answered by the workshop participants and their stakeholders, i.e. colleagues
from mining & metals companies, members of the Task Force on Natural Resources of the Life
Cycle Initiative hosted by UN Environment, and even family members in one case. In the following,
a short overview of the stakeholder presentations is given.
Stakeholder presentation 1: Gian Andrea Blengini, JRC
Gian Andrea Blengini presented the feedback on the questions on behalf of JRC. In order to provide
a context to the responses provided by him and his colleagues, he also gave an overview of JRC’s
activities on critical raw materials (CRMs), and life cycle impact assessment.
JRC publishes a method to assess the criticality of raw materials in a EU context, including cut-off
criteria used to compile a list of CRM. Criticality has two important components: the economic
importance of a material, and its supply risks. The new EU method takes a “non-forward-looking
approach” to the evaluation of criticality i.e., the current economic situation is used as a basis to
evaluate supply risks rather than demand and supply forecasts, which are more uncertain. Both
biotic and abiotic materials are considered, although the majority of materials on the candidate list
for the most recent criticality evaluation were abiotic. The EU criticality indicator takes into account
both primary and secondary material supply, considers possibilities for material substitution, and
accounts for geopolitical factors such as supply concentration, governance, trade restrictions and
import dependency. Environmental sustainability issues are not currently considered in the EU
criticality calculation, but may be considered in future. For details, the recent EU report on critical
raw materials can be consulted (JRC, 2017).
Regarding the life cycle impact assessment of raw materials, JRC’s activities are threefold: First,
they are supporting the development of the Product Environmental Footprint (PEF) scheme.
Secondly, they are currently working on an update of the 2011 guidance document on life cycle
impact assessment categories best suited for use in a European context, which will be released in
early 2018. Third, a separate JRC project is looking into the idea of evaluating the dissipative use of
resources.
For the feedback on the two questions posed in the workshop input paper, inputs from two units
were gathered - the Bio Economy Unit (JRC.D1), which hosts the EU Platform on Life Cycle
Assessment, and the Land Resources Unit (JRC.D3), which focuses on critical raw materials and the
Raw Material Information System. Regarding the first question, two aspects were considered
important to JRC: First, the availability of resources for use by current and future generations was
considered a key issue from an anthropocentric point of view. The secure and sustainable supply
of raw materials to the EU economy is a major concern for EU policymakers currently, both in a re-
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industrialization context, and in the context of the circular economy. Second, issues beyond this
view, concerning the functions of abiotic resources in the natural environment were also
considered important by the JRC colleagues. (The example of phosphorous was given for the latter
issue.)
Regarding the second question, a clear message was given in favour of including natural resources
in LCA. Explicit mention of resources in ISO 14040 (2006) was cited to back up this position.
Furthermore, it was argued that resource use has implications for human wellbeing, which is
traditionally included in life cycle impact assessment – for example when assessing impacts on
human health, which also lie beyond environmental impacts in a strict sense. The JRC currently
believes, though, that elementary flows are not sufficient to inform its preferred perspective on
natural resources.
Stakeholder presentation 2: Thomas Sonderegger, Markus Berger (for the Life Cycle
Initiative hosted by UN Environment)
Markus and Thomas gave an overview of the activities in the Life Cycle Initiative hosted by UN
Environment, Task Force Natural Resources, which is currently aiming towards a consensus for a
life cycle impact assessment method on resource use.
Their answer to the first question on the key issue with resource use again concerned the
(continued) availability of resources for humans for use in the technosphere. Another member’s
answer to this question was similar, but more explicitly related to welfare implications, and the
distribution of benefits from resource use between and amongst different generations (inter- and
intragenerational equity). A third member simply stated that resource availability was to be
maintained in both the technosphere and the environment. Furthermore, a more diverse set of
answers was provided by another member of the Task Force, ranging from impacts from mining
activities on the environment (already covered by other impact assessment methods), a desirable
delay of the resources’ presence in the technosphere, avoiding an increase in supply risk for abiotic
resources, to the avoidance of “quality losses of material stocks in terms of dissipative losses,
dilution, concentration decreases, and entropy generation”. Thomas and Markus suggested that
the latter view was most relevant to LCA.
Regarding the formulation of an explicit goal regarding resource management, the wording of the
goal definition Markus and Thomas presented was close to the key issue specified by the
description of their perspective, (i.e., the continued availability of resources for humans for use in
the technosphere). However, an explicit distinction was made between short- and long term goals,
to emphasize that both timeframes were considered relevant. A global geographical scope and a
comprehensive inclusion of resource types was favoured by the Life Cycle Initiative hosted by UN
Environment in principle (although it was acknowledged that the latter might need some more
detailed discussions).
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Markus and Thomas suggested that their views best fit with the Type B perspectives 1 described in
the discussion paper for the workshop, (humans are the stakeholders, the technosphere is the
system of concern, and both primary and secondary production are considered).
A sub-question related to the barriers associated with resource use and the issue of availability of
resources was answered by giving a diversity of potential barriers, which were all seen as relevant:





Depletion of geologic stocks that can be mined economically
Degradation of resource quality in the technosphere
Dissipative loss of resources (from the technosphere and from the environment)
Short-term/present supply risks (as addressed by “criticality” methods)

Regarding the second question about the suitability of LCA as a tool to assess resource use, Markus
and Thomas agreed that the issue was relevant to LCA. However, diverging responses were given
regarding the inclusion of different topics into LCIA, which cannot be summarized into a simple
conclusion. The detailed responses are therefore provided in the Annex. The diversity of responses
given by the group is possibly due to the individual group members of the Life Cycle Initiative hosted
by UN Environment each having a concrete life cycle impact assessment method in mind which
they consider most suitable for the assessment of resource use.
Stakeholder presentation 3: Ilse Schoeters, Rio Tinto
Ilse Schoeters presented a summary of perspectives given by different teams in her company. The
views were summarized into different perspectives. A very interesting finding from this exercise
was that the views on the key issues with abiotic resource use were different from different players
in the supply chain. Stakeholders consulted included the industrial analysis team supporting the
company’s decision makers on investments (e.g. types of mines to invest in), the exploration team,
the health and environment team, and lastly, family members who do not have a direct link with
the raw materials supply chain. Their views, summarized into three perspectives, are summarized
below. (More details can be found in the “Day 2” Annex).
Perspective 1 (consumer perspective)
Role of Abiotic Resources: support sustainable development, i.e., ensure the wellbeing of a growing
more urbanised population through infrastructure and technology development. This is done by
ensuring that the supply meets demand for individual minerals and metals.
1

The perspective on resources includes the definition of the role (definition of stakeholder, system of concern,
production system), but also the goal and scope, and problem definition (see Figure 1, top level). Depending on the
role, the perspectives can be grouped into Type A, B, etc. perspectives. (Type B perspectives share the same “role” of
resources (system of concern – technosphere, stakeholder – humans, production system – primary and secondary)).
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Perspective 2 (industry perspective)
Role of Abiotic Resources: support sustainable development, in this case, interpreted as securing
reliable and undistorted access to abiotic raw materials in the next 5, or 50 years.
Perspective 3 (concern for future generations and the environment)
Role of Abiotic Resources: support sustainable development, in this case, interpreted as ensuring
minimum extraction (primary production) in order to preserve abiotic resources for future
generations, and to protect the environment. (Here, two different motivations are included in one
perspective, and both given as a reason to minimize extraction of primary resources). Contrary to
Perspectives 1 and 2, Perspective 3 focuses on primary production only. However, in conclusion,
an overall preference for Type B perspectives was highlighted, based on the presented views
(stakeholder humans, primary and secondary production, system of concern: technosphere).
Moderated discussion - convergence or consensus on perspectives on resource use
The presentations were followed by a two-hour discussion of the views and perspectives of the
workshop participants, moderated by Ester de Voet (Leiden University) and Andrea Russell-Vaccari
(International Copper Association). The moderation focused on the two questions that had already
been introduced in the workshop input paper:
1. What, in your opinion, are the key issues of concern to be addressed when managing
abiotic resources (minerals, metals, natural stone)?
2. Can and should these issues be addressed by life cycle impact assessment methods, or
would other tools be better suited?
The discussion started with a very open question: all workshop participants were asked to
formulate their own concerns related to resource use in response to Question 1. The idea was that
this question should be answered independent of any pre-defined perspectives, views on existing
LCA methods, feasibility of addressing the issues in LCIA, etc. Participants recorded their views on
post-it notes, and generally, more than one perspective was recorded per person. The moderators
then ordered the thoughts on a whiteboard by common topics in order to identify themes of
concern to the participants to be addressed in more detail in sub-group discussions. Ten themes
were identified by the moderators. They included






availability and access
sociopolitical risks
economic issues
resource quality aspects
policy
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depletion
environmental issues
use/function
knowledge and information
other

To identify the themes most relevant for the discussion, the participants were asked to place
some “voting stickers” onto the whiteboard. The stickers were coloured and represented three
possible votes for each theme: already in LCA (blue stickers), should not be in LCA (red stickers),
is not yet in LCA but should be (yellow stickers) (Figure 2).
Figure 2: Voting on topics for discussion with coloured stickers

The list was narrowed down to three themes to be covered during the group discussions:
availability and access, depletion, and resource quality aspects. This was broadly based on the
number of people who thought a topic was not currently covered in LCA, but should be (i.e.,
the number of yellow stickers assigned to one topic). However, the topic “knowledge and
information” was not selected for the group discussions since it was considered more of a meta
issue relevant to different perspectives, although it nevertheless warrants further discussions.
The topic “depletion” was chosen instead, due to its high relevance in current discussions
around life cycle impact assessment.
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Participants were then split into three groups and asked to reflect on these themes during the
group discussion, and to use the evaluation scheme provided in the workshop report to
attempt the formulation of a common perspective within each group (Figure 3).
Figure 3: Suggested criteria for the discussion on perspectives

Furthermore, an initial list of five perspectives identified in the workshop report was given as an
input to the workshop participants (Figure 4).

14

Figure 4: Initial list of perspectives provided as an input at the workshop

Outcome from the group discussions
The overall picture given at the beginning as a result of the “brainstorm session” (i.e. the very open
question about peoples’ views on the key issues with resource use) provided some very diverse
answers from individuals. After some time for discussion, each group presented the outcome of
their discussion. The focus of the group discussions varied, but participants all agreed that one of
the pre-defined perspective types (Type B perspectives) should be given priority for further
analysis, i.e., the Type B perspectives were identified as the perspectives of most common interest
to the stakeholders represented at the workshop. Due to a lack of time, fully elaborated goals and
problem definitions could not be agreed upon during the workshop.

3.3.

Relevant insights from the discussions to be taken up for
further development after the workshop
The inputs from the project-external stakeholders who attended the workshop, and the outcomes
of the group discussions were valuable and will be reviewed in more detail and used as a basis for
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further development of the research conducted in the SUPRIM project. An initial summary of points
for further discussion is provided below. In addition, Type B perspectives, which seemed of most
interest to the participants of the workshop, will be discussed and interpreted in more detail.
Besides the input given during the workshop, answers were received from other stakeholders who
were unable to attend the workshop in person. Those will also be evaluated in preparation of the
next SUPRIM WP 2 internal workshop. Besides the input regarding the stakeholder views, the
framework and criteria may be further refined, based on the feedback and reactions received
during the workshop.
One criterion used as part of the evaluation framework which may be discussed for refinement is
the criterion “stakeholder”, which forms part of the definition of the role of resources, since the
option to define “humans” as the stakeholder seemed to be very uniformly accepted amongst all
workshop participants and their stakeholders, despite the different views on resources. Neither
nature nor the resources themselves seemed to play a role in any of the views adopted or
presented by the workshop participants. This confirmed the findings from an initial literature
review conducted on existing resource management concepts and life cycle impact assessment
methods on resource use, which had illustrated that the intrinsic value of resources did not play a
role in any of the analyzed methods or concepts2.
The presentation by Ilse Schoeters gave some interesting insights on how the views on resource
management differed depending on the role of “humans” in the supply chain and again supported
some initial findings of a review on different resource management concepts and their implications
for different supply chain players. Differences could be observed between the perspectives of the
industries supplying the raw material for further processing, the downstream industries relying on
the materials as inputs, and the consumers.
The criterion “scope of resources”, which is part of the goal definition, was discussed in one of the
sub-groups. This criterion asks whether the stakeholder’s concern about resources focusses on the
management of elements, minerals or natural materials. This criterion was welcomed/ supported
by one of the stakeholders as a very valuable one which had largely been missing from previous
discussions, and deserved more detailed attention. It is key in clarifying both the goal of resource
management and the problem definition. Within the subgroup (and with the limited time for
finding a consensus on a common perspective), this question was answered by stating that the
answer depended on whether the original composition of the natural material was relevant in the
final product (e.g. natural diamonds, granite kitchen tops, natural stone used as building material,
etc.) or a specific element was required in the final product, typically extracted from the original
natural material, and used e.g. in an alloy required in the final product. Some discussions followed
2

The intrinsic value of a resource as defined here is a value assigned to the resource entirely for its own sake, and
independent of any actual or potential function of the resource in nature or technosphere, independent of human
interest, human appreciation, current or potential future use of the resource (see Justus et al., (2009)).
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on the quality of secondary raw materials, direct and indirect recycling (recycling of materials vs.
re-extraction of elements from secondary sources). This criterion is also highly relevant for any
discussions on dissipation.
Overall, most of the insights gained from the workshop related to stakeholders’ views, rather than
particular choices of criteria for the formulation of perspectives. Many stakeholders showed
interest in resource availability, but over different timeframes. This was an interesting outcome
since the intended focus of current LCIA methods addressing abiotic resource use is mainly mid- or
long term availability (though often the results do not achieve that focus due to inappropriate use
of data). A notable exception is the development of new methods which aim to integrate criticality
into life cycle impact assessment. There, a shorter time perspective is taken.
Another very interesting discussion related to the stakeholder question dealt with the goal
definition, with no clear-cut preference even if the stakeholders’ concerns focus mainly around the
Type B perspectives. The challenge was to translate the concerns regarding availability or
accessibility into a more specific goal. The key question discussed was whether a goal should be
formulated to avoid supply shortages by ensuring supply always meets demand for individual
elements / raw materials, or whether the goal should include the option to reduce the demand for
certain resources, whilst still meeting the demands in terms of the functions, or final commodities
of interest to end-consumers (thereby still ensuring a balanced demand/ supply ratio). The first
option reflects more a short-term, economic perspective (of industries requiring resources as input
materials for processing), and might rather focus on a certain economic area or material supply
chain – or even a specific manufacturer. The narrower the geographical / supply chain focus and
the shorter the time focus, the more likely it is that the goal would strictly refer to fulfilling the
demand for specific resources. The second option is more related to societal demand for resource
functions (consumer perspective) and allows for material substitution, or even the fulfillment of
functions with more or less input of commodities (e.g. through lifetime extension of products,
product service systems etc.). There, the information on the demand for individual functions
cannot be quantified with certainty and coupling of functions with different combinations of
resources is difficult. Other ways to specify more open goals within Type B perspectives can be
thought of e.g., related to the preservation of a certain state, such as to maintain stocks and/or
flows of resources as far as possible to preserve or maximize their value to humans in the
technosphere.
One main take-away from the workshop seemed to be that whilst most stakeholder issues &
concerns appeared to line up with Type B perspectives, a variety of possible goals (and problem
definitions) falls under Type B – each requiring careful scoping in order for a particular LCA to be
internally consistent. There appeared to be a clear focus around ensuring supply can meet demand
in the technosphere generally. However, it was left open how this balance should ideally be
achieved, i.e. whether it should ideally be addressed at the demand or supply level. Furthermore,
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there was not one unified consensus regarding the level of the supply chain at which this should
be achieved; i.e. whether demand and supply should be balanced at an element, material, final
product or functional level. Different needs were quickly identified and related to short-, mid- or
long-term demand for particular functions and how to reliably link each of those to supply of
different resources. In some cases it would appear to be most relevant to assess demand & supply
for individual elements, for others it would appear more relevant to assess demand & supply for
particular minerals or materials meeting minimum quality criteria. Those quality criteria may differ
depending on the source of the mineral or material (e.g., primary extraction versus secondary
processing, but equally extraction of one ore type versus extraction of another). The terms
“availability” and “accessibility” are frequently used in the context of resource stocks for use in the
technosphere. These will be further and more precisely defined.
The next challenge for SUPRIM is to identify and agree upon



a workable range of Type B perspectives that clearly define the role of resources
a goal and problem definition for each Type B perspective

Ultimately, an LCIA method will be developed that reflects the agreed-upon Type B perspectives.
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Annex 1 – Slides from Day 1
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6.

Annex 3 – Workshop-related comments from
non-attendees

6.1.

SUPRIM workshop commenting template - Anita Alajoutsijärvi
Name of workshop participant: Anita Alajoutsijärvi
Organisation represented by participant: Agnico Eagle
Date: Nov 30, 2017
1. What are the key issues of concern to be addressed when managing abiotic resources (minerals,
metals, natural stone)? (See Discussion paper Chapter 5 for further guidance)
-

price fluctuation -> economical aspect
increasing societal aspects to be considered vs. increasing needs for abiotic recourses
BAT – level technology (process, environmental mgt etc.), developing of new innovative
technologies
increasing demand for replacing materials and reuse/recycling

2. Can and should these issues be addressed by life cycle impact assessment methods, or would
other tools be better suited? (See Discussion paper Chapter 5 for further guidance)
LCIA could be a good tool for addressing these issues
-

+ tool for every phase with related indicators at least with relatively short period of time
- challenges with long period of time: predictability regarding impacts, future availability;
criticality in terms of environmental, economic and social aspects
what is / how to find and apply ‘the reliable and best model’ to be applied?
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6.2.

SUPRIM workshop commenting template: Jacques Villeneuve,
Stéphanie Muller
Name of workshop participant: Jacques Villeneuve, Stéphanie Muller
Organisation represented by participant: BRGM
Date: 14 December 2017
1. What are the key issues of concern to be addressed when managing abiotic resources (minerals,
metals, natural stone)? (See Discussion paper Chapter 5 for further guidance)
First thanks for the discussion paper and the initiative to come back to the fundamental questions
concerning abiotic resources.
The existence of minerals, metals, and natural stone come from a long and energy intensive work done
by nature, and this involves all natural forces and resources, including magmatic movements, chemical
energy, water, oxygen, sun… The mineral resources, as other resources, are “given” to man. They are
“common goods” and have the intrinsic (non-economic) value of a heritage, ie no efforts have been
spent to get them. Now the question is: do we use them or not?
If No, the resource is kept and transmitted as such to future generations. The impact of not using the
resource is that the resource is preserved for potential future use. Some try to value this impact as the
preservation of a “natural capital”. This notion of “natural capital” is some kind of an extension of
economy that has no meaning in the case of nature. There is no intention from nature to make resources
available. They just exist in the state they are given. The mineral resources cannot be used in their
natural state. Their use requires work (different physical and organizational energy inputs from man,
primary energies) and other resources to obtain a useful function (the function of a metal from the
resource of a mineral). So, if any, the value of the “natural capital” is negative and can only be estimated
by the amount of “work” necessary to get from it something useful. This is possible to estimate in the
present and rather difficult in the future. So I agree with the comments of Type E perspectives in the
discussion paper: it seems difficult to develop an indicator on the intrinsic value of not using the abiotic
resources (preserving this value for future generations), even if the indicator could be used for example
to assess the impact of avoiding “not using” the resource.
If Yes (the resource is used), several questions arise.
On the consumption of resources.
The resources are not evenly distributed and are owned, generally as common goods, at the level of a
community, generally a country. The community (its representatives, be it a dictator), generally give
“rights” to exploit the resource, often under conditions that the exploitation supplies a “return” to the
community: rent, tax on benefits,… The notion of “common goods” speaking about mineral resources
is in fact geographically focused: why should Europeans care about mineral resources that in fact, they
have no way to manage. These resources do not belong to “humanity”, just a part of it. So it is a bit of
an appropriation of the problems of the communities to think about a global indicator. There is perhaps
a field of social knowledge to integrate: what should prevent me to spend my money as I wish, except
having my money managed by others, … so not having MY money ?
Overall, the exploitation of the resource happens once, which means that all extracted matter cannot
be extracted another time. So the natural resource “disappears”. From an accounting point of view, it
is useful to register the quantities of extracted resources at the level of the community for the above
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reasons of rights. From an environmental perspective, it is also useful to keep track of the extraction of
natural resources when trying to figure out the comparative advantages of products. Nevertheless, this
relates to the inherent property of resources that only a part of them is really exploited. The extraction
and further exploitation lead to a potentially important part of the extraction being “unused” and
remaining at several locations as waste with their specific burdens out of scope here. So when using 1
kg of copper, 100 kg of resource has been extracted. The problem is: what is the problem? Speaking
strictly about resources and the way they are exploited, one aspect to consider perhaps is the aspect of
co and remaining resources. The mining waste, mineral processing waste, metallurgical waste may be
revisited for different reasons linked to their remaining content of valuable resources, being the original
for which it was extracted or the accompanying resources not exploited. The impact of the extraction
can be the creation of a new resource.
As stated, if only a part of the natural resource is finally used (small part in the case of metals), this part
represent the functional part of the resource, its value depending on the quality of the functions made
available for the applications. This functional part is being used by different sectors (construction,
manufacturing, chemistry,…) to make products that can be stored in the technosphere (like building
materials in buildings, metals in infrastructure,…) or dissipated (like paints, chemical products,…).
The part which is stored correspond to a stock of the (functional part of) the natural resources, and is
in fact just a displacement from natural resource (of low quality) to anthropogenic resource (of high
quality). With other words, the natural resources in this case have not been “consumed”, just displaced.
The part which is dissipated corresponds to a real, net, depletion. This could be considered in the first
approach of impact assessment in the ILCD (quantity extracted). One part of the resource extracted has
really “disappeared” while the other part has been stored.
Nevertheless, the part stored has a lifetime in the technosphere (short compared to the lifetime of
mineral deposits). Only one part of the stock can be recycled in a way that the stock is preserved, ie,
without altering the quality. Unfortunately, the quality tend to decrease (depending on resource
function, applications, mixing and alloying, collection of waste, recycling markets and technologies,
etc…) along the successive lifecycles of the resources. One part also disappear during the use of
resources (corrosion, breaking,…). On a (very) long term, we could tend to consider that all resources
will be consumed (dispersed in the environment). At that point, it appears that the question of TIME
seems very important in the appreciation of the depletion. The time during which a resource in the
technosphere preserves its “quality”, or a quality compatible with a storage in the technosphere, is the
time during which resource extraction has no impact (at least for the part of the resource concerned).
Of course, these considerations must be examined case by case, considering for example the “ultimate
quality limit” of Weidema (2004) for each resource/substance.
On the reserves of resources
As long as humanity has lived, there has never appeared a problem of total use of specific geological
resources. Problems arise when the exploitation costs are too high, which is the definition of “reserve”.
These aspects may be better suited in criticality assessments than in environmental impact assessments
(case of co-products for example, even if, as already mentioned, co-products not exploited may still
exist as a resource in wastes).
So, as a conclusion, strictly speaking about mineral resources and excluding soils and biomass, water,
fossil energies, one aspect potentially useful in environmental impacts assessment and which is not
covered in present methods, could be some kind of “time before dissipation”, all other impacts due to
dissipation being captured by other impact categories. This impact category could have a strong effect
for industries and governments in their eco-design and sustainability policies…
The attempt of scheme hereunder sumarises the above ideas.
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2. Can and should these issues be addressed by life cycle impact assessment methods, or would other
tools be better suited? (See Discussion paper Chapter 5 for further guidance)
Sorry for not strictly following the guidance… There are important economic and social issues in the
exploitation (or not) of mineral resources. These could probably fit well in a regionalized social life cycle
assessment and a criticality assessment more elaborated than presently practiced…???
The concepts here and their link with the resource environmental indicator should be elaborated
further.
Some economical thinking on the “real value” of resources tend to compare the earth to a spaceship
where all primary resources should come from “elsewhere”…What could be their cost then…
interesting?

115

6.3.

SUPRIM workshop commenting template: Damian Kròl
Name of workshop participant: Damian Kròl
Organisation represented by participant: Euromines - KGHM
Date: 7 December 2017
1. What are the key issues of concern to be addressed when managing abiotic resources (minerals,
metals, natural stone)? (See Discussion paper Chapter 5 for further guidance)
Presenting KGHM’s point of view I would fill in the proposed standard phrase as below:
LCA should be motivated by human (future generations) concern for value in the Economy and seek to
protect it from impacts associated with use of Primary and Secondary resources.
Therefore from all of the proposed perspective in the Workshop Metal and Mineral Resources in LCIA
“What’s the problem” it corresponds with the perspective B, describing the impact as decreasing
availability of functional properties, which could be met by both primary and secondary resources.
However this approach has a specific limitation. At this point in time it is challenging to assess what
stocks of resources would be considered reserves for future generations - due to technological
advancement (lower cost of mining in difficult conditions and low-grade ores), discoveries of future
deposits etc. Furthermore this approach would have to adopt ‘importance factors’ for certain materials,
just assuming (if not guessing) what future technologies will drive the economy and what will be the
demand for specific resources.
We believe that recycling potential should also be addressed in this category, as 20kg of copper that
you find in a car isn’t gone forever. With smart policies (circular economy) and design-for-dismantling
solution could keep the materials within the economy as long as their functional properties are
maintained.
2. Can and should these issues be addressed by life cycle impact assessment methods, or would other
tools be better suited? (See Discussion paper Chapter 5 for further guidance)
Trying to answer the second question - Can and should these issues be addressed by life cycle impact
assessment methods, or would other tools be better suited? – we would like to first highlight that this
impact category is overwhelming when it comes to LCA studies of mining and processing activities. And
it doesn’t seem justified as there is no general consensus on what should it address…Maybe a way
forward would be trying to diminish it’s importance by developing new characterization models?
On the other hand most impact categories focus on environmental impact, as LCA is usually defined as
a tool to asses potential environmental impact of all stages of product’s life. This particular category
seems more as an economical or societal impact than an environmental one. So it could be reasonable
argued that abiotic resource depletion doesn’t necessarily belong in LCA.
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6.4.

SUPRIM workshop commenting template: Rolf Frischknecht
Name of workshop participant: Rolf Frischknecht
Organisation represented by participant: treeze Ltd.
Date: 12.12.2017
1. What are the key issues of concern to be addressed when managing abiotic resources
(minerals, metals, natural stone)? (See Discussion paper Chapter 5 for further guidance)
The dissipative use of resources today compromises the ability of future generations to meet their
needs. Similar to greenhouse gas emissions today which compromise the ability of future
generations to meet their needs as they are forced to use (substantial) parts of their resources to
fight climate change impacts.
While the impact assessment of greenhouse gas emissions is rather straightforward, it is not when
dealing with primary mineral resources. Their production to availability ratio seems an appropriate
approach (similar to the AWARE indicator quantifying the water stress impact).
In addition to this, the value of a particular resource for society needs to be quantified somehow.
One might need to assess each resource individually or in groups of resources. The value of the
resources cannot be reflected by prices because the demand of future generations as well as the
ultimate availability of a resource is not reflected in current prices. Hence, the value of resources
needs to be assessed differently (suitable approaches to be identified).

2. Can and should these issues be addressed by life cycle impact assessment methods, or would
other tools be better suited? (See Discussion paper Chapter 5 for further guidance)
Yes, these issues match perfectly with the LCIA scheme of the ISO standards.
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