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LABORATORY of  

LIFE CYCLE ASSESSMENT
LCA studies can serve as a tool for reducing the 

environmental impact of companies, as motivational 
aspects in communication with the customer, as 
motivational tools for environmental policy (e.g., 

agriculture), for increasing competitiveness, or for 
development and research.

With the help of LCA, it is possible to compare the 
environmental impacts of products with regard to their

function or evaluate the environmental impacts with 
respect to the entire product life cycle.



https://www.jcu.cz/en


Laboratory  options

ÅLCA study: Development of an LCA study when determining the goal and 
scope of the study, inventory of related data, assessment of environmental 
impacts, and interpretation of results in accordance with ISO 14040 and 
14044.

ÅWater footprint : Calculation ofthe water footprint  according to ISO 14046.

ÅCarbon footprint : Quantification of the carbon footprint of the product 
according to ISO 14067 and the carbon footprint of the organization 
according to ISO 14064.

ÅEcodesign: Evaluation of sustainability and environmental design based on 
the LCA study and requirements of ISO 14045.

ÅCritical review for Lice Cycle Assessment (LCA) in accordance with ISO 
14071.



BACKGROUND
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CUP PLANT
Cleaner production  of  biomass  for  silage

Bernas, J., .ŜǊƴŀǎƻǾł, T., GerstbergerΣ tΦΣ aƻǳŘǊȇΣ WΦΣ YƻƴǾŀƭƛƴŀΣ tΦΣ ϧ aƻǳŘǊȇ Jr, J. (2021). Cup 
plant, an alternative to conventional silage from a LCA perspective. The International Journal of 
Life Cycle Assessment, 26(2), 311-326.



CUP PLANT
Cleaner production  of  biomass  for  silage

ÅPerennial cropping  system ς how?

ÅYield level (10 years of  cultivation )

ÅHeavy metals (input x output) ς farm level (SALCA)

ÅField emission and perennial  cropping  system

ÅManure via WFLDB

ÅSimaPro Craft ς calculators  based on WFLDB

ÅDatabase combination

ÅSequestration  in SimaPro

Alternative for silage maize



ÅProcesses level in SimaPro Craft



WFLDB
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Circular feed in aquaponics and 
carp ponds

https://www.frov.jcu.cz/cz/


Fish feed for aquaponic systems

ÅGeneral idea

ÅBy-products

ÅWasted  food

ÅCircularity

ÅPlant nutrients

ÅMeat quality

ÅWater  quality

ÅΧ

Roy, K., Bernas, J., Gebauer, R., Tellbuscher, A. A., Nikl, O., Shaw, C., ... & Mraz, J. (2025). Environmental impact 
assessment of fish feed for aquaponic systems to introduce higher phosphorus and potassium in value-added 
fish sludge. Aquaculture, 599, 742142.
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Fish feed for aquaponic systems

The average prices of main and co-products or by-products were reflected used for economy 
allocation principle

main products
market price of main products 

(czk/kg  or czk/l)
co-products/by-products on 

food waste level
market price  co-products/by-products on food waste 

level (czk/kg)
coefficients

rolls/bread/buns 115 breadcrumbs 6 0.052

sugar 20 sugar beet pomace 10 0.500

muesli 100 muesli 5 0.050

roasted coffee beans 700 coffee grounds 10 0.014

whiskey - Czech production 500 corn DDGS 31 0.062

czech beer 80 malt 8.5 0.106

rapeseed oil 36 rapeseed expeller 3.3 0.092

sunflower oil 45 sunflower expeller 7.5 0.167

fish meat 250 fish meal (freshwater) 35 0.140

chicken meat 200 feather meal 59 0.295

czech beer 80 yeast 76 0.950

chicken meat 200 chicken meat and bone meal 25 0.125



Circular feed in aquaponics and 
carp ponds

ÅThree similar protein (41 ҕ2 %) 
and energy (342 ҕ3 kcal 100 
gҍм) feeds with graded P and K 
levels were validated in a tilapia -
based aquaponic facility for 35 
days, followed by a life cycle 
impact assessment (LCIA) per 
unit fish yield and plant nutrient 
fertilization during fish yield

On one hand, it did not reduce the 
environmental impact per unit fish yield 
(as more feed was needed to produce a 
unit fish yield), but greatly reduced the 
environmental impact of inorganic plant 
fertilization (as more nutrients were 
loaded per unit feeding).



Carp pondsImpact per kg of 
feed/pellet

Breadcrubms
Sugar beet pulp
Coffee ground

Muesli
Pea

Rapeseed oil
Sunflower seed meal

Repeseed meal
Barley from malting

Fish meal
Χ



Starch potatoes with nutrient 
recovery from process water

The issue of P emission in 
accordance to SALCA 

model

Alternative to K fertilizer
+

Related volume of N and P fertilizer



Starch potatoes with nutrient 
recovery from process water

?

The issue of P emission 
in accordance to SALCA 

model



Indoor  hemp production

Å Environmental impacts were evaluated per 1 kg of dried 
hemp inflorescence.

Å Four indoor cultivation strategies with varying fertilizer and 
lighting inputs were compared using life cycle assessment.

Å Regional electricity mix, particularly from lignite -based 
sources, was the dominant contributor across most 
environmental impact categories.

Å Treatments with higher lighting intensity chieved lower 
environmental impacts per 1 kg of dried hemp inflorescence 
due to higher yields.

Rethinking Efficiency: How Increased Electricity Use Can 
Reduce Environmental Impacts in Controlled Hemp Cultivation



Indoor  hemp production
Full system aggregated input analysis Fertilizer-focused contribution analysis


