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Underrepresentation of marine impact pathways in LCA

Bergman, K., Gröndahl, F., Hasselström, L., Strand, Å., Thomas, J. B. E., & Hornborg, S. (2025). Integrating biodiversity impacts into seafood life cycle assessments: pathways for improvement. The 
International Journal of Life Cycle Assessment, 30(3), 477-490.



Challenging when it comes to establish metrics

Damage to seabed

Greater impact when seafloor disturbance occurs at 
greater depths, based on hydrodynamic energy, where 
wave exposure decreases at greater depths (Bekkbyet 
al., 2018). Therefore, lower-energy environments at 

greater depths mean that the seafloor takes longer to 
recover its natural state.

This method assumes that photosynthetic production 
>60 m is close to 0, since productivity at this level 

depends on the arrival of suspended particles from 
more superficial areas.

Area-based assessment perspective Productivity-based assessment perspective



Challenges emerge when dealing with complex pseudo -cyclical events 

(e.g., El Niño ïSouthern Oscillation ïENSO)



March 28th 2021

SST anomalies in the Central Pacific in March 2022 ïNeutral conditions



SST anomalies in the Central Pacific in March 2022 ïModerate La Niña conditions

March 28th 2022



March 28th 2023

SST anomalies in the Central Pacific in March 2023 ïModerate/strong El Niño



Characterization 
factors for 
Peruvian 
fisheries

Manrique-Muñante, R., Deville, A., Kahhat, R., Vázquez-Rowe, I., in preparation. Life Cycle 
Assessment characterization factors for Peruvian fish stocks within the fisheries impact 

pathway framework



The method is relevant and operational.

Major Challenges

ü Coherence of various public 
policies (EF and Common 

Fisheries Policy)
ü Accounting for specificities of 

fishing (living resources, 
renewable, wild, shared)
ü Additivity (direct vs. 
« implicitly embedded»

Other Challenges

ü Stock status change over 
time (annual assessments) 
Ą need to discuss periodic 

updates of the scores

Need for future work

ü Apply to case studies : 
discrimination and 

operational capabilities
ü Peer-validation of normalized 

STECF proposal
ü Continue scientific exchanges 

across communities
ü Possibly, explore 
ǎǘŀƪŜƘƻƭŘŜǊΩǎ ŀŎŎŜǇǘŀƴŎŜ

Stanford -Clark et al. (2024) method ï(marine) biotic resource depletion

Updated  and LCA-compliant  

impact  category
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6 assessment criteria
ÁConvergence

ÁResidual analysis*

ÁPrior-to-posterior distributions *

ÁRetrospective analysis

ÁHindcasting analysis

ÁBiological meaning

*Criteria used by Stanford-Clark et al. (2024)

Method Time series 
considered

Scenarios Criteria compliance

Complete Partial Insufficient

CMSY 1970ӛ2023 A 2 1 3

BSM 2007ӛ2023 C 5 1 0

Statistical analysis EEZ approach for Peru Time variability

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



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

Criteria compliance per species and scenario in the Peruvian EEZ



Revisited characterization factors (annualized for the Peruvian EEZ)

ÅEcosystemquality impactsare ~15%lower in the two yearsassessed. Couldbe
higherin other years!

ÅChangesin decisionwhencomparingt other productsusedin aquafeed.

ÅHow feasible is it for this higher resolution to arrive to consultants and
companieson a regularbasis?



Water scarcity
Adaptation of AWARE characterization factors to the Peruvian context

Sanchez-Matos, J., Vázquez-Rowe, I., & Kahhat, R. (2024). AWARE characterization factors in Peru encompassing El Niño and 
climate change events: does increased water availability guarantee less water scarcity?. The International Journal of Life Cycle 

Assessment, 1-21.



AWARE: Peruvian characterization factors
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AWARE: Peruvian characterization factors



AWARE: Peruvian characterization factors



AWARE: Peruvian characterization factors



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: El Niño events - effect
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AWARE: does the decision change?



Conclusions

ÅAssessmentmethodshavebeguna rapidevolutionoverthe past5-8 years.

ÅRegionalizationand the marine compartment, traditionally underrepresented,
showupdatedor sophisticatedmethods.

ÅIn Latin America: notable characteristicsin urban and natural environmentscall
for further researchinto regionalizingandadaptingCFsto our reality (biodiversity
(loss)Ą terrestrialandmarine).

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