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Background

EU’s Effort Sharing Regulation 1

o Reduce greenhouse gas emissions from EU by 30% by 2030

Includes reductions in non-ETS sectors

o Transport, domestic heating, waste and agriculture

Emission reduction required scaled according to per capita GNP

o Rich countries have to reduce emissions more than poor countries

o Limited mechanisms available to avoid sectoral reductions

o Challenging for countries with large agricultural sectors
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Agricultural GHG sources

Enteric CH4 emissions

Soil CH4 and N2O emissions

Manure CH4 and N2O emissions

Indirect emissions (NH3, NO3
-)

Changes in C sequestration

All except enteric CH4 have a relation to manure management

Reduction potential of enteric CH4 <30% 2

Focus on GHG emissions from manure
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Measures targetting GHG emissions

Anaerobic digestion 3

o Reduces manure CH4 and can replace fossil fuels

o CH4 leakage can be an issue

Improving the mineral fertiliser equivalent of manures

o Reduces need for fertiliser N (N2O) 4

Nitrification inhibitors 5,6

o Looks promising (but are residues an issue?)
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Measures targeting GHG emissions

C sequestration in agriculture – organic matter inputs* 7, 8

o Manure = 1.5 to 5 Mg ha-1 organic matter

o Cover crop = 1 to 2 Mg ha-1 organic matter

o Arable crop* = 3 to 5 Mg ha-1 organic matter

o Well-fertilised permanent grass = 8 to 9 Mg ha-1 organic matter

o Zero tillage = no effect (but other advantages)

* excluding afforestations and biomass for energy

**if straw is not incorporated
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Effect of other policies on GHG emissions

Rapid manure removal from livestock housing & slurry cooling

(target = NH3)
9

o Reduces manure CH4 emissions (cool climates)

o Increases biogas production

Acidification in livestock housing (target = NH3)
10, 11

o Reduces CH4 and N2O emission from housing and manure storage

o Can make anaerobic digestion more complicated?
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Effect of other policies on GHG emissions

Slurry separation (target = N and P export) 12

o Can increase GHG emissions (solid fraction in particular is unstable)

o Can improve economy of biogas production

Organic livestock farming (target = welfare, biodiversity, 

pollution) 13,14, 15

o Reduce C and N flows – fewer GHG emissions per ha

o Slower growth rates = greater lifetime N excretion

o No synthetic amino acids = higher N excretion

o Exercise areas increase NH3 emission (and N2O?)

o Outdoor pig production increases NH3 emission (and N2O?)7
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Effect of other policies on GHG emissions

8Conventionel (kg CO
2
-eq/kg)

0.1 1 10

O
rg

a
n

ic
 (

k
g
 C

O
2
-e

q
k
g
)

0.1

1

10

Meat

Fruits and vegetables

Egg

Milk

Crops

16



AARHUS

UNIVERSITY

Side-effects of policies on gaseous emissions

Many manure-related measures become more economically viable

as building/storage size increases

Increased regulation of gaseous emissions could accelerate current

tendancy for farm size to increase

Geographic concentration of manure production creates problems 

for effective nutrient utilisation in fields

o Increased NO3
- leaching

Conflict between atmospheric and aquatic pollution policies?
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Disruptive technologies

Fractionation of high-protein roughage crops in biorefineries could

replace imported protein concentrates

o Permanent crops with well-established rooting systems replacing

cereal cropping?

Extensive use of robotics, sensors, Internet of Things

o More control of manure management?

Availability of cheaper renewable electricity

o Energy required to fix 100 kg N as NH3 ≡ annual production from 5.5 

m2 current solar panels (Denmark) 17,18

o Development of low temperature/pressure NH3 production technology

o Reduced incentive to utilise manures?
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Conclusions

Manure technologies will need to make an important contribution

to meeting ESR obligations

Measures applied within other policy areas will impact on GHG 

emissions

Possible conflict between atmospheric and aquatic pollution 

policies

Disruptive technologies add an element of uncertainty in the 

medium term
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