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Present myself (first year phd under Guido Sonnemann direction, and under Philippe Loubet and Bertrand Laratte supervision)
Cofinancing by ADEME and French geological survey
SUPRIM project which have also started working on dissipation approach
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CONTEXT

* Recent developments for the Natural Resources Area of Protection (AoP) in Life Cycle Assessment (LCA)
(eg. Dewulf et al. (2015); Sonderegger et al. (2017))

e Existing methods for abiotic resource use have been discussed and criticized by many in recent years (eg.
Swart, Alvarenga, & Dewulf (2015); Drielsma et al. (2016); Sonderegger et al. (2017))

 Safeguard subject for non-energetic abiotic resources has been defined as “the potential to make use of the
value that mineral resources, as embedded in a natural or anthropogenic stock, can hold for humans in the
technosphere” (Berger et al., 2018)

* Damage to the safeguard subject happens when abiotic resources are dispersed in a way which make them
unavailable for future use or when they are rendered inaccessible in technosphere through different
mechanisms

e Dissipation approach is a promising way forward to account for this damage, and should be in¢&
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There has been quite a lot of development around the better definition and harmonization of resource use inside the Natural resource AoP. Existing methods for abiotic resource use have been reviewed and critiqued by many.
Safeguard subject for abiotic resources was defined by the Life cycle initiative UNEP/SETAC taskforce. It corresponds to the provisionning capacity and requires to track anthropogenic stocks as well as secondary resources. It implies that we want to retain the functionality of resources inside the technosphere after the resource has been extracted from the environment.
In this regard, dissipation approach is a promising way forward


RESEARCH QUESTION & METHOD

* Research question: In light of most actual knowledge, what has to be considered in a conceptual
framework to account for abiotic resource dissipation in LCA?

e Method:
State of the art for Natural
Resources AoP
Meta-analysis of critical reviews Conceptual framework
Guidance
e Define abiotic resource use and Natural resource AoP ¢ Tak<.a position on methodological choices
 Identify perspective for abiotic resources based on Dewulf et * Define key words and concepts
al. (2015) e Build conceptual framework
e Critique existing methods * ldentify data collection needs / cross-sectoral complementary
 ldentify relevant guidance for method development research ov \

* ldentify research needs for dissipation approach
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So the research question is…
This conceptual framework is to be based on state of the art information for Natural resources Area of protection, a meta-analysis of recent reviews and general guidance for method development.
The main objective is to define and quantify dissipation in the best way possible in LCA.
Top down approach. Work in progress.
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Simplified resource-centric view of life cycle of a resource inside a product.
Mention production steps briefly
We will build from actual practices based on resource extraction towards the dissipation approach step by step
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Resource depletion : damage is considered as the extracted amount in relation to the annual extraction rate and reserve size. Recommended ADP method with ultimate reserves. 
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Two additionnal elements are presented here. 
Possibility of crediting recycled content to some extent following allocation procedures in the life cycle inventories integrates part of the non-dissipated resource content in the equation, but does not show where resources are dissipated over the processes in the life cycle. 


DISSIPATION APPROACH - OVERVIEW

Environment * *
' Poorly managed Technosphere Process
Ultimate reserve waste emissions,
Extraction, Primary resource unmanaged In-use
smelting, Primary resource, in waste diSSipateZl
refining technosphere

Production

Secondary resource
Secondary resource, in
technosphere

4

reserve
Resource, raw

Recycling . \,
. . . Anthropogenic reserve
(smelting, refining) U
lemissions 2iE
Legend O ! A Currently recyclable /
— 1
Stock Landfill mining <. . f >
L Collecting/s
Process - ---- Cur orting Poorly managed

“._  managed stocks
Dissipative flow -&

Well-managed waste flow ——>

|
|
|
|
|
i y Mana waste
Impact | \ Resource,
|
|
|
|
. Dissipativ
|

OWS towards production —s :

.
P RO R BB BA S LW B


Présentateur
Commentaires de présentation
Here we show the transition from the traditional extraction approaches to the dissipation approach.
Shift of the impact from the extraction phase to other phases of the life cycle. Part of the resources which are in use and have the potential to be recovered are considered as part of the anthropogenic reserve.
Part of resource which are dissipated in the environment imply further impacts on Environment Health and Human Health AoPs.
Precisions on where resource are dissipated and therefore unavalaible for future use
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Dissipative flows also happen inside technosphere : not accounted for in typical LCA structure as flows do not cross the E/T boundary.

For example, we have leftovers from recycling plants which may not have been captured through the recycling process and end up in managed waste, or well managed tailings which do not leak to environment but still contain a proportion of desired metal, which are potentially unrecoverable.

Moreover, quality changes should be considered as they affect the potential of humans to make use of a resource’s value. We have not tackled the quality issue yet, and we expect is quite a complex problem as quality considerations can differ in between resources and are not accounted for in current inventories.

Question of resources stocked in managed waste : theorically no further impacts on Environment Health and Human Health AoPs. A new compartment for emissions?
Interesting to note that the dissipation patterns for a resource will vary importantly  based  not only on its recycling potential but also on the product specific conception, its use and its lifetime.


DISSIPATION APPROACH - KEY CONSIDERATIONS

 Dissipation (permanent loss of mass and/or quality) over the whole life cycle
e Dissipation based on use type/design (eg. Lost by Design, Ciacci et al. (2015))
e Dissipation in environmental compartments
 Dissipation in techsnosphere (loss of quality, dissipated in managed waste, etc.)
e Time
e Timeframe (how long?)
» Resource occupation/borrowing uses (see eg. Frischknecht,2016)
e Dissipation patterns over time. Resource-level (global)?, product-level? sector-level?
e Geographical scale
e Recycling rates
* Product lifetimes variations
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In light of what has been presented, main considerations 
Dissip. : design (way resource is integrated in a product/alloy) and use type determine some dissipation patterns (ie make resource unrecylable)
Towards environmental compartments or inside technosphere

Timeframe : 100 years in order to be consistent with other impact categories such as Global warming potential?
Borrowing or resource occupation: Reference to Frischnecht?

- Geo scale : Recycling rates and lifetimes may vary significantly from region to region. EG buildings in highly seismic zone, cars, inhabitants consumption patterns/replacement rates...

-Coherent with the nature of abiotic resources: non-renewable ‘stock resources’, which have the potential to cycle in new product systems
Focus on transgenerational timeframe of LCA
Other (‘outside-in’) impact methods focus on short-term regional or industry-specific risk assessments (criticality assessments, GeoPol Risk, ESSENZ…)



DISSIPATION APPROACH - KEY CONSIDERATIONS

 Dissipation (permanent loss of mass and/or quality) over the whole life cycle
e Dissipation based on use type/design (eg. Lost by Design, Ciacci et al. (2015))
 Dissipation in environmental compartments
 Dissipation in other material flows
e Dissipation in managed waste

e Time <«

e Timeframe (how long?) Dyna;glc(;MFA
* Resource occupation/borrowingtses(see eg. Frisch A
nrormaton aepends on

 Dissipation patterns over time. Resou

* Geographical scale
e Recycling rates
* Product lifetimes variations

global)?, product-level? sector}é' mFA scope
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Dynamic MFA can be a valuable tool or data source to establish dissipation over time curves. However, level of precision could be a limiting factor, for example data could only be available for global resource use.
Moreover, the proper way to integrate lifetime of products and to consider at which point a resource can be considered as dissipated is still to be decided.


DISSIPATION APPROACH - METHODOLOGICAL DEVELOPMENTS

e Two possible ways forward to integrate dissipation data in the conceptual framework
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First option is to incorporate dissipation ratios in modified LCI data
The developped LCIA model based on such LCI should convert these informations with proper CFs in order to be able to differentiate between the different resources based on some form of impact on their availability or functionality 
The problem also would be would be the consideration of elementary flows which remain inside technosphere but are to be account for.
Link to water use : inventories have been revisited in LCI improvements such as this one.


DISSIPATION APPROACH - METHODOLOGICAL DEVELOPMENTS

e Two possible ways forward to integrate dissipation data in the conceptual framework
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Integrate dissipation ratios directly in  CFs. In this case, a generic dissipation curve is determined per resource type and applied to primary and secondary resources mobilized in a product system, based on existing LCIs.
However there is some drawbacks for this approach compared to the first option is the loss of information about where the resource is dissipated in the life cycle of products, and the lack of comparability between different product systems using the same resource with different dissipation patterns, for example between different sectors.


CONCLUSIONS

More definite parameters have been selected to ameliorate abiotic resource use considerations in LCA using
a dissipation approach

Dynamic MFA can serve as a basis to calculate dissipation pattern over time

2 possible paths forward to implement dissipation in a conceptual framework have been presented

FUTURE WORKS

Chose resource-centric perimeter for data collection (product-level, sector-level or global) and geographical
granularization for different parameters

Determine how to integrate quality considerations

Make methodological decision between integrating data in LCl or LCIA (CFs) or mix of both

Determine whether reserve size and/or dissipation curve is appropriate for the selected timeframe to
include in CF calculations in order to account for availability (or loss of availability)

Develop final conceptual framework and calculate CFs based on coherent inventory modelling
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Starting from current practices and newest developments on the consideration of abiotic resource use in LCA, we assessed what key parameters would need to be taken into account to adress the dissipation issue.
We established two possible paths forward based on dynamic mfa data which may imply restructuration of existing LCIs or new LCIs, and characterization factors developped accordingly
Based on these initial steps, future works are needed in order to make the framework operational.  Important methodological choices will have to be taken around the level of detail we wish to go for, the integration of data in LCI or LCIA or a mix of both, and the timeframe we go for.
add considerations about future availability / average dissipation pattern for resources in order to differentiate between dissipation patterns of the different resources over time.
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