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If by-products are exploited, a range of things 
might happen on a systems level, e.g:

• Novel products enter the market, other products are out-
competed?competed?

• Less virgin material is needed to produce similar products

• The previous user of the by-products needs to find alternatives

• Less waste management is needed

• etc.

Which all will have an effect on the environmental performance 



 ������	��
��
�������
�
����
� ��)����(��
����)����
��������(���
��

(��
�*��
��������#�
�(����)��

����������

(��
�*��
��������#�
�(����)��

+�������
!�
����,



������#����������(��
�-���.

/ ��
����
��
�)����
��
���
��)����(��
���
������(��������
�����
��
���������
��
����
���)���

/ ���(�0����
�
��
���12�-�
�����
.



slaughter

Farm feedfertilisers

diesel

El.

soyBarley OatsWheat peasRoughage

pesticides

packaging

Feed fat minerals

growing

processing/drying

transport

By-products etc.

transport

consumer

Home transport

”Functional unit”: 100 gram beef

retail

transport

slaughter packaging

el./other energy

transport

Waste management

By-product-
management

transport

new products/ 
energy utilisation



��)��
��#�
�
�

Emissions, g/kg Wheat 
prod.

Animal 
farm

NH4
+ 14 2

NH3 11 45

NO3 5 0

N2O 8 1N2O 8 1

CO2 1225 210

CH4 4 20

SO2 65 1

NOX 150 3

Etc.

And so on……………………….
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• Acidification
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Emissions
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• Eutrophication
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• Global warming9�
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Liquefaction of Red cabbage trimmings (RCT)

Scenario 1: RCT for value-added products

Scenario 2: RCT for cattle feedScenario 2: RCT for cattle feed

Scenario 3: RCT for compost

FU: Treatment/use of 1000 kg RCT



RCT Novel process Pectin

Cabbage juice

RCT Roughage feed

MSW Composting Compost

Roughage feedAgricultureAg. inputs

Raw matrl Process Pectin

RCT Compost

MSW Composting Compost

Farming Process Carrot juice

Roughage feedAgricultureAg. inputs

Raw matrl Process Pectin

Farming Process Carrot juice

Composting



	��
��
�����(�
����#�
�(��
-2(��
���������
���������
2.

Alternatives

Product

RCT for 
pectin

RCT for 
silage

RCT for 
compost

Pectin (DM) 0 88 88

Carrot juice (wet weight, DM 
10%)

0 4971 4971

Silage (DM 35%) 880 0 880

Compost (DM 50%) 1235 1235 0

Per tonne of wet RCT treated
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