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Impact categories in LCA T EF3.1
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Underrepresentation of marine impact pathways in LCA
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InternationalJournalof Life CycleAssessment30(3), 477490.



Challenging when it comes to establish metrics
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Damageto seabed

Areabasedassessmenperspective  Productivity-basedassessmenperspective

Home > The International Journal of Life Cycle Assessment > Article

Sea use impact category in life cycle
assessment: characterization factors for
life support functions

Science of The Total Environment
Volume 649, 1 February 2019, Pages 1481-1490

LCIAOF IMPACTS ON HUMAN HEALTH AND ECOSYSTEMS | Published: 27 May 2015

Ecosystem damage from

anthropogenic seabed disturbance: A
life cycle impact assessment © Accesprovidd by UniversicadegSudi i MianoDirezione S Bbliocari
characterisation model

Volume 20, pages 970—981,(2015)  Cite this article

Juliette Langlois, Pierre Fréon, Jean-Philippe Steyer, Jean-Philippe Delgenés & Arnaud Hélias &4

John S. Woods 2 &, Francesca Verones &

Greater impact when seafloor disturbance occurs at
greater depths, based on hydrodynamic energy, where  This method assumes that photosynthetic production

wave exposure decreases at greater deptBekkbyet >60 m is close to 0, since productivity at this level
al., 2018). Therefore, loweznergy environments at depends on the arrival of suspended particles from
greater depths mean that the seafloor takes longer to more superficial areas.

recover its natural state.



Challenges emerge when dealing with complex pseudo  -cyclical events
(e.g., EI Nino T Southern Osclillation T ENSO)

EL NINO |

Warmer waters flow east

Warmer than
average sea

temperatures,
Cooler sea

temperatures

More westerlies in NZ =
WEATHER, i3, CONZ o Wet west coast
= * Dry east coast




SST anomalies in the Central Pacific in March 2022 I Neutral conditions
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SST anomalies Iin the Central Pacific in March 2022 I Moderate La Nina conditions
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SST anomalies in the Central Pacific in March 2023 17 Moderate/strong El Nino
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Characteriz:
factors for
Peruvian

fisheries =4

Manrique-Munante, R., Deville, AKahhat R., VazqueRowe, |., in preparation. Life Cyc
Assessment characterization factors for Peruvian fish stocks within the fisheries im|
pathway framework




Stanford -Clark et al. (2024) method 71 (marine) biotic resource depletion
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IMPACT World+ v2.1 highlights N PUCP
U pdated and LCA—Comp”ant New impact categories covering more environmental issues
I m paCt Categ O ry 'Flj\i\?:::jv'?::isci;:(:rzf(:z(a:z;;t::’;iysiCa\ impact of plastic resins released into aquatic environments (both freshwater and marine) on bicta,
expressed in CTUe (midpoint level) or in PDF-m?yr (damage level). This indicator is based on the work of the MarlLCA working group.
Fisheries impact
| This indicator quantifies the biodiversity impacts of fisheries activities, measured exclusively at the ecosystem quality damage level (in PDF-mQ-yr)llt
is derived from the work of Stanford-Clark.
6 0 IMPACT World+ becomes the firstimpact assessment method offering an environmental impact category for plastic emissions and for
|14 [AY fisheries impact.
0 O ; T
l O Marine & terrestrial ecotoxicity impact categories were added, based on USEtox (v2.02).
The method is relevant and operational.
Major Challenges Need for future work
Other Challenges
u Coherence of various public i Apply to case studies :
policies (EF and Common U Stock status change over discrimination and
Fisheries Policy) time (annual assessments) operational capabilities
4 Accounting for specificities ¢ A N€ed to discuss periodic  ;  peegyalidation of normalizec
fishing (living resources, updates of the scores STECF proposal
renewable, wild, shared) i Continue scientific exchange
o Additivity (direct vs. across communities
«implicitly embedded» i Possibly, explore

a0l 1SK2f RSNX



Modifications performed to the Stanford  -Clark et al. (2024) method

Statisticalanalysis

6 assessmentcriteria

EEZpproachfor Peru

A

Timevariability \ Tl Y

A Convergence
A Residual analysis*
A Prior-to-posterior distributions *

A Retrospective analysis

A Hindcasting analysis

Method Time series Scenarios Criteria compliance
considered
Complete | Partial Insufficient
CMSY 1972023 A 2 1 3
BSM 20072023 C 5 1 0

A Biological meaning

*Criteriausedby Stanford-Clark et al. (2024)




Criteria compliance per species and scenario in the Peruvian EEZ

Original time frame Reduced time frame
Stock Method
Crit. 1 Crit. 2 Crit. 3 Crit. 4 Crit. 5 Crit. 6 Crit. 1 Crit. 2 Crit. 3 Crit. 4 Crit. 5 Crit. 6
. A 91.7
E. ringens B 50.00%
NC substock
C 50.00%
E. ringens S A
substock B
C
A
T. murphyi B
C
A
S. japonicus B
C
A
S. chiliensis B
C
A
M gayi B
C
A
C. hippurus B
C
A
K. pelamis B
C
A
D. gigas B
C
A. A
purpuratus B
C

Criteria 5 and 6 are those that are less complied with.



Revisited characterization factors (annualized for the Peruvian EEZ)
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A Ecosystenguality impactsare ~15% lower in the two yearsassessedCouldbe
higherin other years!

A Changesn decisionwhen comparingt other productsusedin aquafeed

A How feasible is it for this higher resolution to arrive to consultants and
companieon aregularbasis?



CIENCIA

Waterscarcity

Adaptation of AWARE characterization factors to the Peruvian context

Sancheaatos, J., Vazquekowe, |., &ahhat R. (2024). AWARIBaracterizatiorfactorsin Peruencompassindg:l Nino and
climatechangeevents doesincreasedvater availabilityguaranteelesswater scarcity?. ThelnternationalJournalof Life Cycle
Assessmentl-21.



AWARE: Peruvian characterization factors
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AWARE: Peruvian characterization factors

PELCAN
PUCP

Updated CF

X Original CF
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AVERAGE
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AWARE: El NIino events
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Increased water
availability may
Influence the CF of
water scarcity, which
could underestimate the
true impact of water
scarcity on the northern
coast of Peru.



AWARE: does the decision change?
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Conclusions
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A Assessmenmethodshavebeguna rapid evolutionoverthe past5-8 years

A Regionalizationand the marine compartment, traditionally underrepresented,
showupdatedor sophisticatednethods

A In Latin America notable characteristicin urban and natural environmentscall
for further researchinto regionalizingand adaptingCF4o our reality (biodiversity
(loss)A terrestrialand marine)

A Is the effort to improve a CFalwaysjustified? When is a characterizationfactor
goodenough?
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AWARE: future scenarios

2035-2065 2035-2065 2035-2065
Access model - HadGEM2 model MPI model

Variation of CF values "'
( Future CF - Current CF) o
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