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Background & Motivation

* The Brazilian soy industry is responsible for deforestation and ecosystem
degradation in one of the world’s most biodiverse regions (Gibbs et al., 2015).

* In 2015, the Norwegian aquaculture industry imported 362,200 t of Soy Protein
Concentrate (SPC) from Brazil (Lundeberg & Grgnlund, 2017).

* One way to reduce pressure on terrestrial food production systems is looking
towards the ocean for food production (Skjermo et al., 2014).

*  With its extensive coastline, Norway is experimenting with macroalgae as a new
feedstock for a circular bio-economy (Stévant et al., 2017).



Goal & Scope

1. Comparing the Primary Energy and Phosphorus demands of two protein rich
ingredients: Soy Protein Concentrate (SPC) produced and imported from Brazil and
Seaweed Protein Concentrate (SWPC) produced in Norway.

2. Increase the understanding of the SPC and SWPC value chains by comparing their
environmental efficiencies (across two key indicators) and assess the potential of
SWPC as an alternative aquafeed ingredient for the Norwegian aquaculture
industry.




Methods
The MFA/SFA methodology
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Methods
System constructions

Soy value-chain Phase Main data source

* Cradle-to-customer gate Cultivation LCA, Da Silva et al., (2010)

system boundaries
Transformation | LCA, Hognes et al., (2014)

FU =1t of SPC (620 kg

proteins) Logistic Skretting, Ewos, Biomar,

Caramaru, Selecta, Imcopa

Seaweed value-chain ]
Phase Main data source

*  Cradle-to-customer gate Cultivation Hortimare BV

system boundaries

Transformation | LCA, Seghetta et al., (2016)
e FU =2t of SWPC (620 kg

proteins) Logistic Assumptions




Results
The soy system
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Results

The seaweed system
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Results
NTNU Primary Energy comparison

. CPED
1. Process CPED of the soy system, displayed per energy types (MJ)
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Results
Phosphorus comparison

1. Origin of the P flowing in the soy system (kg)
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2. Origin of the P flowing in the seaweed system (kg)
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Conclusions

» Based on this analysis, replacing soy with seaweed would:
* Drastically increase the CPED of aquafeed

* Mitigate fossil P depletion and reduce eutrophication

» Using seaweed is also likely to:
* Reduce the freshwater footprint of aquafeed

* Reduce pressure on arable land

» Various bottlenecks still impede the adoption of seaweed:
* Seaweed protein quality, digestibility, and palatability remain untested
* The seaweed value-chain is experimental, its profitability uncertain

* SPCis a well-established ubiquitous ingredient in aquafeed
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