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Introduction and Problem SUPRIM

AExisting methods have been criticized by mining industry representatives and researchers, while
new methods keep being added to the already existing quantity

Auntil recently, there was no consensus and common understanddnchow the issues around
resource accessibility and availability should be assessed in life cycle impact assessment

A UNEP task force on mineral resources successfully completed a consensus-finding process

A SUPRIM project with slightly different objectives, planning and stakeholders

@PRIM pr@imed to find consensus and common understandfamongst key stakeholder
dgroupsg on the underlying issues associated with resource use, to form the basis for agreed life
cycle impact assessment method(s)
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Framework - Perspectives SUPRIM

Role of
resources Goal / Scope Problem 1) Perspecfive on resources

Basis for impact assessment 2) Modelling concept
(qual.)

System model

Category Equation for
i frem CF Data for CF 3) Practical implementation
LCI data 4) Data collection in line w. method
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Perspectives: towards problem definition SUPRIM

5| PROBLEM-
DEFINITION(S)

Aabiotic resources are valued
by humans for their
functions used (by humans)
in the technosphere,
primary and secondary

production

—
Workshop results: consensus beyond SUPRIM consortium by consulting a

S ted by:
selected number of stakeholders beyond just “mining” and ”LCA”! pporteahy
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Perspectives: towards problem definition SUPRIM

5| PROBLEM-
DEFINITION(S)

A goal:
accessibility

A time perspective
- Short Term: 25 years
- Long Term: 500 years

A geographical scope
- global

A resource type
- elements

—

Extensive SUPRIM consortium discussions
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Perspectives: towards problem definition SUPRIM

5| PROBLEM-
DEFINITION(S)

A the decrease of accessibility
on a global level of primary
(in Nature) and/or secondary
(in Technosphere) elements

on a Long Term (LT: 500 yrs)

or Short Term (ST: 25 yrs) due
to compromising actions of
present demand (next slide)
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Compromising actions SUPRIM

“Human actions related to the use of resources resulting in an increase or decrease of
accessibility of resources for future generations”

o exploration: increase of accessible stocks through exploration and feasibility studies
o dissipation to environment™decrease of accessible stocks through emissions

o hibernation! in technosphere: defrease of accessible stocks through the application of resources that
- (temporary) hamper the recyclability of the resource.

o Occupation in use: temporaryflecrease of accessible stocks through competitive use of resources in
naterials and products (g¢the same time)

Yincluding dissipation in technosphere
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Framework — Modelling concept — System model

Role of
resources

Goal / Scope Problem

1) Perspective on resources

System model Basis for impact 2) Modelling concept
assessment (qual.)

The system model defines the relevant
flows and stocks to be assessed by the ‘
LCIA method, and how these flows and

stocks of resources are positioned in or

between the environment and/or the
technosphere.

Category Equation Data for o _
indicator for CF CF 3) Practical implementation

1

4) Data collection in line w. method
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System model for a resource (element) >SUPRIM

—

elements cannot be transformed ENVIRONMENT
inaccessible stock

stocks in environment:

Earth’s crust, ocean and atmosphere

stocks in technosphere:
in use products, hibernating, landfill etc.

accessible stock

.e“X‘tral.Ction.....................................:‘ emission elementaryfIOWSbetween
: : environment and technosphere

part of available stock is
accessible/inaccessible

N T

occupation
inaccessible stock

available stock available stock

hibernation technosphere flows within

technosphere

TECHNOSPHERE
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Framework — Modelling concept - SUPRIM
Basis for IA

SelEEy Goal / Scope Problem -
resources P 1) Perspective on resources

Basis for impact 2) Modelling concept
assessment (qual.)

System model

The criterion according to which

the use of one resource is

g Category Equation Data for
evaluated against the use of indicator for CF CF 3) Practical implementation

1

LCl data 4) Data collection in line w. method

another.
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Basis for IA for “accessibility, 500, global, elements”

/&Accessible stock in the environment and technosphere: assumed to approach the
Crustal Content

ﬁEproration: relevant, but already included if, e.g., Crusta =

/&I'echnosphere hlerni° e=gngible, dus*=—ontinuous technological developments

FEnvironmentaldissipation;reallsss; emissions related to the successive applications
in thefotureo 5 TesQueet that is extracted at present

/80ccupation in use: negligible, only temporarily inaccessible

Impact categories

ENVIRONMENT

In summary: only emissions are believed to lead Falebiesock
to ultimate inaccessibility of a resource according
to this B perspective over the long term

emission

Crustal Content
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Framework — Practical implementation SUPRIM

Role of Goal / S _
resources Lelmie 1) Perspective on resources

Basis for impact 2) Modelling concept

System model assessment (qual.)

Category Equation Data for

indicator for CF CF 3) Practical implementation

LCl data ata collection in line w. method
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Equation for characterization factor (best) SUPRIM

/&I'he Environmental Dissipation Potential (EDP) is constructed as follows:

Ideal ultimate extractable reserves
r & proxy: Crustal Content

o [RI: the cumulative global emissions of resource 1 (kg/yr) based on the present (t)
extraction over the Time Horizon (T)

04 ‘Fasiee | the total accessible stock in nature and technosphere in year 0 “Ywhich for
T=500 years is assumed to be approximated by the Crustal Content (kg)
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Eq. for characterization factor (proxy) SUPRIM

Aror the Long Time horizon (infinity) E . %, and thus the cumulative Environmental
Dissipation Potential (EDP) equals the ‘characterisation equation as defined for the Abiotic
Depletion Potential (ADP):

rrlb o5 1 Ea =k

7 ’-lI“FK‘

o4 :4: the global present (t) extraction of resource "Qkg/yr)

o=| fqofeq . the total accessible stock in nature and technosphere in year O  Hohwhich is
assumed to be approximated by the Crustal Content (kg)
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Equation for impact category results SUPRIM

please note that in the present AD

impact score the ADP is multiplied
.FQ by the extraction @

T oo I

ﬁ,d;he Abiotic Depletion Potential of element “(Q-) based on the global present extraction

/&.d);he quantity of element | emitted per Functional Unit in an LCA case study (kg)

Aavailability CFs: updated ADPs (Oers et al, 2019; http://link.springer.com/article/10.1007/s11367-019-01683-x)

Aavailability LCl data: in LCl databases (e.g. Ecoinvent) the emission data in unit processes
necessary to calculate ED scores might be a bottle neck, emissions are far from complete (IN #
OuT)
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Map of SUPRIM’s progress through the framework
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Conclusions SUPRIM

AConsensus beyond SUPRIM has been reached about the role of resources and
consensus within SUPRIM has been reached on other framework elements

AGeneraI equations for characterization models are developed for 3 different impact
categories: environmental dissipatioriechnospherdnibernation, occupation in use

Aall three impact categories might be relevant for the short term for the long term
only the impact category environmental dissipation is assumed to be relevant

/&:or inaccessibility of resources for future generations on the long term, one (2" best)
operational set of characterization factors for the impact category environmental

o e

d|SS|pat|on|s available é_jUPRIM’s key result 1: Practical mé;lod ;

o Practical application might still be hampered by insufficient LCT data on emissions

ﬁSUPRIM’s path in the framework is one out of many theoretically possible paths,
others may be plausible; framework could/should be used as guide for all

°0
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Way forward SUPRIM

/gData needed for EDP

o in LCA databases (e.g. Ecoinvent) the emission data in unit processes necessary to
calculate ED scores might be a bottle neck, emissions are far from complete (IN # OUT)

A\/Iethods for configurations (lumping of configurations into a more limited set of
configurations with comparable physical/chemical compositions and/or
properties/functions, impact categories, models, CFs, ...)

AProcedure and data gathering to estimate accessible stocks in the technosphere
ﬁGIobaI emissions for a recent year and/or cumulated over 500 yrs
ﬁGIobaI flows into hibernation for a comprehensive set of elements
ﬁGIobaI flows into occupation for a comprehensive set of elements
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