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SANDY SOILS ORGANIC CONVENTIONAL
ELECTRICITY 195 246
DIESEL, MANURE 611 521
SOIL PREPARATION 1399 1568
HARVEST, TRANSPORT 577 577
DIESEL NOT ACCOUNTED FOR 1170 1208
SUM DIRECT ENERGY 3952 4120

SEEDS 459 358
FERTILIZER 3272
PESTICIDES 218
LIMING 150 150
MACHINE DEPRICIATION 1968 1936
SUM INDIRECT ENERGY 2577 5934

SUM ENERGY 6529 10054

MJ per HA

NB!: ”Ancient data….”: Refsgaard, Halberg og Kristensen, 1998
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FIELD OPERATIONS DIESEL USE
PLOUGHING 20-23 L per HA
SEEDBED HARROWING 4-6
TRADITIONAL SOWING 3
PESTICIDE APPLICATION, 12M 1.5
FERTILIZER APPLICATION 2
WEED-HARROWING 2-3

HANDLING OF MANURE 1,05 L per ton
HANDLING OF SLURRY 0,41
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Energy use in grain
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Energy efficiency in organic and 
conventional crop production, USA, 1980

Energy input (1000 kcal)

("Ni trogen-fert/manure" in %)

Yields (kg)

Yields (1000 kcal)

Output/input (1000 kcal)

6,241

(27)

8,005

27,885

4.5

3,759

(7)

7,925

27,606

7.3

8,424

(7)

16,500

10,131

1.2

15,841

(17)

33,000

20,262

1.3

Corn

Conventional Organic OrganicConventional

Potatoes

Energy for chemical fertilizer and handling of manu re included. 
Human labor not included.

NB! “Clasical data”: Pimental et al., 1983

Organic crops fertilised with manure

Alternative value of manure nutrient content not included!
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Irrigation water
Electricity
Diesel-oil

Pesticides
Farm manure
Chemical fertilizers
Machinery
Human labor

Energy 
output/input ratio: 2,22 1,45

Energy consumption and energy input-
output relationship in organic and 
conventional apricot production

Erdemir Gündogmus, 2006
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grass
org., pellets
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Area needed conventional farm Extra area organic farm
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Grass-
clover

BNF

Green manure
set-aside

Cereals
and

pulses

Cereals and
cash crops: 
65 tonnes

Beef cattle: 
9 tonnes

Rapeseed cake
7,6 tonnes

Manure from
neighbours
4,4 tonnes N (+ K)

Diesel
3650 litre 
(=129 GJ)

BNF: Biological Nitrogen Fixation

9450 KWh
(=90 GJ)

39 ha in total

Representative Danish organic cash crop farm
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Grass-
clover

BNF

Green manure
set-aside

Cereals
and

pulses

Cereals and
cash crops: 
65 tonnes

Beef cattle: 
9 tonnes

Rapeseed cake
7,6 tonnes

Manure from
neighbours
4,4 tonnes N (+ K)

Diesel
3650 litre 
(=129 GJ)

BNF: Biological Nitrogen Fixation

9450 KWh
(=90 GJ)

39 ha in total

Representative Danish organic cash crop farm

Problems in crop rotation:
• Insufficient soil fertility building,
• Weak nutrient recycling 
• Dependence on conventional

manure
• Increasing weed infestation
• Dependence on fossil energy

import
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Rapeseed

39 ha total

Grass-
clover

Grass-
clover

Diesel
1400 litres
(=50 GJ)

Cereals and cash crops: 60 tonnes

Beef cattle: 9 tonnes

BNF

9700 KWh
(=92 GJ)

Grass-
effluent

2,3 tonnes N (+ P, K) Diesel
420 litres
(=15 GJ)

Biogas
N, P, K

Generator

26000 KWh
(=247 GJ)

Village

Heat
111 GJ

22 tonnes DM

Cereals

Cereals

Pulses

Rapeseed 
cake
2,8 tonnes

Manure
1,1 tonnes N

Potential for bioenergy production from grass-clover a nd rapeseed in 
the average organic cash crop farm in Denmark

�� ����

Energy use and production on representative farm and
simulated alternatives

Direct and indirect
Energy use, GJ
Diesel
Electricity
Rape seed cake
Transport of grass and effluent
Other
Sum

Replaced energy
production, GJ
Heat produced in 
electricity production
Electricity production
Sum

Net energy comsumption, GJ

Basis
129
90
1
0
0

220

0
0

220

Rapeseed
50
92
0.2
0
2

145

0
0

145

Grass
clover I

124
90
1
15
1

231

111
247
358

-127

Grass
clover II

124
47
1

15
1

188

111
130
241

-53

Halberg, Dalgaard, Olesen, Dalgaard, 2008
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Others (1%)

Methane 
(19%)

Nitrous oxide 
(44%)

Fossil CO2

Calculated in CO 2 eq. according to EDIP method (Wenzel et al., 1997), with updates from IPCC 2006 

(36%)

www.lcafood.dk
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1): Organic sy stems f rom Halberg et al., 2007; conv entional f rom Dalgaard et al., 2007. 

2): Calculated according to EDIP method (Wenzel et al., 1997; updated 2003) 

���������� !"#" �$% & ��'(�)'*+

�� ����

4���������,���������
�
�����

%)#%;#�3)(9��%8:�3��.$ ! /�0���� ��1

��
��

<)"#�:�389�<��";�)����-$ � /�0&

�
�

� �
��

���$ � /�0-�
� ��
	�0��	����
 ��
!

%;##%()#�3))%#��%:%#�3
<

���$ � /�0���2���,���
 ��
��34�5""�

������/
�
��� �
	�	���

*���
	�	���

&����
�	
����
�����

+���
�����
	�,	

$����

�
�
��
	�	���

5
6��

7�
�

%���
�

�������

�

1): Organic sy stems f rom Halberg et al., 2007; conv entional f rom Dalgaard et al., 2007. 

2): Calculated according to EDIP method (Wenzel et al., 1997; updated 2003) 
3): Soil C sequestration: Soil C and N net changes res ulting from mineralisation vs. Input of
organic matter and crop residues modelled with C-tool, P etersen, B. M.; 2007.
4): Statistical tests using Monte Carlo simulations in  Simapro.
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1): Organic sy stems f rom Halberg et al., 2007; conv entional f rom Dalgaard et al., 2007. 

2): Calculated according to EDIP method (Wenzel et al., 1997; updated 2003) 
3): Soil C sequestration: Soil C and N net changes res ulting from mineralisation vs. Input of
organic matter and crop residues modelled with C-tool, P etersen, B. M.; 2007.
4): Statistical tests using Monte Carlo simulations in  Simapro.
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Areabased indicators vs. Product oriented 
Comparison of French pig production systems

0

50

100

150
Eutrophication

Climate  change

Acidification

Terrestrial ToxicityEnergy use

kg of pig

Pesticide use

GAP

RL
OA

Per ha land use

0

50

100

150

200
Eutrophication

Climate change

Acidification

Terrestr ial ToxicityEnergy use

Land use

Pesticide use

Per kg pig 

(Basset-Mens and van der Werf, 2005
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Areabased vs. Product oriented (LCA):
Assessement of global warming potential from

organic and conventional milk production
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Germany, Sweden, Holland, Denmark

C,   O,    C,    O,   C,   O,    C,  O

Halberg et al., 2005
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Corré et al., International Fertiliser Society, 2003
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Organic and Conventional
Carrot production

Input
Fertiliser kg N
Fertiliser kg P
Manure, kg N
Electricity, kWh
Diesel, MJ

Yields
Carrots , ton

Emissions, selected
Nitrate-N, kg
Ammonia-N, kg
Nitrouse Oxide-N, kg

83
48
-

518
14981

61,6

17
8
2

-
-

270
518

18758

52,8

150
25
8

-
-

135
518

15768

40,0

39
15
8

Conventional
Organic
intensive

Organic
Extensive

Selected inputs and yield of saleable product per hectare per year

Per Ha
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Not Included: Pesticides!!

Life Cycle Assessment of organic and conventional carrots
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GHG 
emission

Eutrophi-
cation

Acidifii-
cation

Area
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 Dairy farms Other farms 

Oil (PJ) 0,3 0,3 

Electricity (PJ)a 0,3 0,2 

Net fodder import (PJ) 0,8 0,0 

Housing and machinery (PJ) 0,3 0,1 

Total (PJ) 1,8 0,7 

�

�� ����

�
�	�
3�	
����� �����
� ������
����	��	
����3
�������	��	
���

Organic 
Dairy farms 

Organic 
Cash crop farms 
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 Net energy 
(PJ) 

1) Biogas energy from livestock manure 1,10 
2) Biogas energy from grass/clover 0,73 
3) Rape oil energy from existing fields 0,02 
4) Rape oil from new rape fields 0,19 
5) Alder coppice on set-aside areas 3,02 
6) Alder coppice on permanent grasslands 1,81 
Total 6,87 
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Emissions of greenhouse gasses on representative farm
and simulated alternatives

Tons CO 2-equivalents farm -1 year -1

Nitrous oxide

Methane from farm and biogas plant

CO2 from diesel

Import electricity and rapeseed cake

Transport of grass and effluent

Replaced electricity production

Replaced heat production

Sum

Basis

82

13

12

8

0

0

0

115

Rapeseed

82

13

5

7

0

0

0

107

Grass clover I

82

16

12

8

1

-17

-10

92


