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Adding value to side flows from food processing 
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Apple pomace from juice and cider production

Karin Östergren, RISE Agrifood and Bioscience

1 kg apple:

0,7 kg juice

0,3 kg pomace 

and sludge 

0, 7 million tonnes AP in EU

Biogas?

Feed?

Pectin?

Landspread?
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Adding value to side flows from food processing 

Karin Östergren, RISE Agrifood and Bioscience
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How does the current handling compare to 
other options?

Environmental impacts
Costs
Market

Karin Östergren, RISE Agrifood and Bioscience
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In REFRESH we have created a tool for 
practitioners to help out: FORKLIFT

Karin Östergren, RISE Agrifood and Bioscience

Science based
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FORKLIFT spreadsheet tools

FORKLIFT (FOod side flow Recovery LIFe cycle Tool) aims at 
providing stakeholders with a hands-on tool helping to gain a 
general understanding and highlight the environmental impacts 
and costs for selected valorisation routes, focusing on selected 
parameters.

Food side-flows covered in the tool:

Apple pomace

Blood from slaughtering

Brewers’ spent grain

Tomato pomace

Whey permeate

Rapeseed press cake
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FORKLIFT uses a Life Cycle Approach

Karin Östergren, RISE Agrifood and Bioscience

• LCA: environmental 
impacts from cradle 
to grave

• E-LCC: all costs (real 
money flows) 
associated with the 
life cycle of a 
product

Food 

Industry

Agriculture

Transport

Retail

Consumption

Waste 

handling
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How does FORKLIFT work?

Models processing options, GHG and generic 
costs for one tonne of a side flow. 
Actual costs on labour and equipment can be 
added
Background data, GHG and costs, for energy, 
transports, processing are included for various 
countries and can be modified.
The impacts are split between main product and 
side-flow based upon the value (economic 
allocation). 
Compares the results  from the model (GHG and 
costs) with similar products on the market
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Detailed results in FORKLIFT
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GHG emissions from biogas production from 1 tonne of 
apple pomace 

Estonia Norway
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Costs for biogas production 

Added costs: 1 person hour/tonne AP

EU Estonia NorwayEU

Costs for energy, 

transports, 

processing
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Apple pomace 

Hay, 

intensive

Pectin

+ Hay

Gelatine

+ Hay

Corn 

starch + 

Hay

Hay, 

extensive

Pectin, model Moist animal 

feed
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Concluding remarks and recommendations

Any intervention should be assessed from an environmental 
perspective as well as an economic perspective and address the 
low hanging fruits first. 

Food use hierarchy a good way of understanding roughly 
how to think 
FORKLIFT is good starting points for  understanding the 
process in its context and a first step for making informed 
decision on how to improve 
For decisions on investments and communication full LCAs 
and LCC should be performed.

The impact of market and infrastructure as well as the context 
for an intervention /valorisation option should be considered. 

Karin Östergren, RISE Agrifood and Bioscience
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Thank you for your attention!

Questions?
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