
Tunicates  
// a marine animal with more than 
3.000 different species worldwide 

Ciona  

// Nordic tunicate species that is 
highly suitable for sustainable food 

production

Purply – Natural. Nordic. Nice. 
// Ciona are cultivated in their natural ecosystem in 
Norwegian fjords, without the need for feeding, fresh 
water, or the use of pesticides, nor the occupation of 
arable land. 

// Tunicates like Ciona are low in the food chain (low 
trophic) and feed exclusively on naturally occurring 
plankton in the sea. 

// Ciona removes excess nutrients from the sea, 
preventing algal blooms, improving water quality, 
increasing biodiversity, and creating a healthier marine 
ecosystem. 

// Climate footprint Ciona mince (raw material): 0.22 kg 
CO2-eq/kg Ciona mince (Norsus, 2024) 

// Climate footprint Purply mince (minced meat product): 
0.97 kg CO2-eq/kg Ciona mince (Norsus, 2026) 

// Purply mince is perfect for dishes such as lasagna, tacos, 
meatballs, and pizza.

« Do good  
by eating good! »
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LIFE CYCLE ANALYSES (LCA) FOR CIONA MINCE (RAW MATERIAL): 

Carbon Footprint Ciona Raw Material:  
0.22 kg CO2-eq/ kg

Conclusions:

ENVIRONMENTAL IMPACT UNIT TOTAL
Global climate change  
(GWP100 – without «carbon feedback») kg CO2 eq 0.22

Acidification mol H+ eq 0.0017

Marine eutrophication kg N eq - 0.011

Freshwater eutrophication kg P eq 9.0 E-6

Terrestrial eutrophication mol N eq 0.0085

Land Use Pt 0.26

Fossil Energy Resources MJ 2.3

Water Scarcity m3 depriv. 0.0056

• Marine eutrophication yields a negative result, indicating that the cultivation activity reduces this 
environmental impact.  

• Greenhouse gas emissions are low, comparable to those of root vegetables.  

• The consumption of scarce resources is low, represented here by fossil resources.  

• The use of land resources and freshwater is very low compared to land-based production.  

• Comparisons with land-based products are complicated by the fact that the environmental impact of 
marine-based production is not yet adequately captured by current methods. 

 
(Norsus, 2024)

The analyses are based on the Life 
Cycle Assessment (LCA) method, 
which allows for a systematic 
mapping and assessment of health, 
environmental, and resource 
impacts of products and services. 

LCA is a well-suited method for 
examining the environmental 
performance of products and 
services. The method covers the 
entire lifecycle of products and 
ideally considers multiple 
environmental aspects, helping to 
avoid shifting problems from one 
lifecycle phase to another or from 

one type of environmental impact 
to another. Thus, it is a method for 
analyzing and designing 
sustainable products, services, and 
systems within a circular economy. 

The data foundation for the climate 
footprint associated with the 
various processes has been 
calculated using the SimaPro tool, 
employing ecoinvent 3.6, the 
World Food LCA Database, the 
Agri-footprint database, and 
NORSUS's own databases. 

The analyses are calculated based 
on standardized LCA methodology 
(ISO 14040/44) and the Product 
Environmental Footprint Category 
Rules (PEFCR) for Marine Fish. 

The characterization method used 
is EF3.1 (Environmental Footprint– 
EF 3.0 method adapted), as 
implemented in SimaPro 9.1.0.11. 
 
(Norsus, 2024)



LIFE CYCLE ANALYSES (LCA) FOR PURPLY MINCE (PRODUCT): 

Carbon Footprint Purply Mince:  
0.97 kg CO2-eq/ kg

Conclusions:

ENVIRONMENTAL IMPACT UNIT TOTAL
Global climate change  
(GWP100 – without «carbon feedback») kg CO2 eq 0.97

Acidification mol H+ eq 0.0077

Marine eutrophication kg N eq - 0.0016

Freshwater eutrophication kg P eq 0.00049

Terrestrial eutrophication mol N eq 0.0322

Land Use Pt 146

Fossil Energy Resources MJ 9.97

Water Scarcity m3 depriv. 4.27

• At 0.97 kg CO2 eq./kg product, the purply mince has a low GHG emissions when compared to meat 
products. 

• It also has very favourably comparisons to plant-based meat substitutes. 

The GHG footprint from the purply mince is small when compared to meat products and is 
comparable to meat substitutes. 

The hotspots for emission in the recipe are directly linked to the vegetable protein mix. 

 
(Norsus, 2026)

• The total greenhouse gas emission 
are 0.97kg CO2 eq/kg of Purply 
mince produced. 

• Pea protein isolate that is directly 
used, and as an ingredient in the 
productionof pea TVP, is the largest 
contributor to the climate footprint 

accounting for over 41% of the GHG 
emissions. 

• Sunflower TVP is also a large 
contributor as ca. 15% of the total 
GHG emissions. 

• Normalised for the same mass of 
onion, the frozen onion has a GHG 
footprint 4.5-fold higher than fresh 
onion. 
 
(Norsus, 2026)


