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Outline

• Current state of national emissions
• EU 20/2020 proposals
• Impacts on the agricultural sector
• The Future: Mitigation options
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EU 2020 Proposal: Timeline

• 2007 Spring Council meeting of EU leaders
– Unilateral reduction in GHG of 20% by 2020 

compared to 1990 
– To rise to 30% if there is global agreement
– 20% of total energy and 10% of road fuel from 

renewables by 2020

• January 2008 – EU proposals on burden sharing
• March 2008 Council meeting - Leaders 

reaffirmed commitment to targets
• December 2008 – Some rule changes were 

made in lieu of final agreement



GHG burden sharing proposals
• Base year:

– Want a 20% cut on 1990 emissions
– Emissions had fallen by 6.8% by 2005
– 2005 set as new base year, so emissions must fall by 13.2%

• Emissions traded sector to be handled at EU level (energy, heavy 
industry)
– Must drop by 21%

• Non ETS sector (agriculture, transport, residential, some industry)
– Must drop by 10% across EU
– Ireland given a higher target of -20% because of high GDP
– Flexible mechanisms limited to 3% of non ETS sector (now 4%)
– C sinks now included with or without a global agreement
– Non-ETS allowances may be traded across member states
– Agricultural issues to be investigated (esp. leakage and 

inventory inclusion obstacles)
– Flexibility vis a vis linear reduction targets post 2013



Key questions

• The conflict between the need to reduce 
emissions & increased global food demand! 

• What share of the burden should agriculture 
bear?

• What reductions can agriculture deliver?
• What role for forestry and renewable energy 

crops?
• What are research and technology transfer 

priorities for emissions?



The Paradox

• Climate Change is a GLOBAL problem
• Agriculture and Food production needs to 

be seen in international context and not 
national context

• Agricultural production decreases in 
efficient countries with high ratio of product 
per unit GHG 

• Replaced with production in countries with 
lower ratio of product per unit GHG
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Prospects for dairy & tillage

• Any increase in EU milk quota between 
now and 2015 will be taken up by Irish 
Dairy Industry

• Considerable capacity exists on Irish 
dairy farms to increase milk production

• Tillage: Currently 3 M tonnes of Feed 
Ingredients imported



Mitigation strategies

1. Cost-benefit (Value of Carbon)
2. Monitoring & Verification (Measuring)
3. Permanence
4. Additionality and Leakage



Methane abatement

• Feed additives/oils to reduce methane 
emissions (0.3 Mt CO2-eq) 

• Replacing roughage with concentrates 
(0.2 Mt CO2-eq) 

• Increased animal efficiencies (reduction 
in GHG per unit product)

• Reduced finishing times (0.1 Mt CO2-eq)

• Extend grazing season (0.4Mt CO2-eq)

• Increased Genetic Merit

• Rumen Microbial Ecology and genetics



• Nitrification (DCD) & urease inhibitors in pasture 
and tillage 

• Reduction in N excreted from animals 
• Increasing N efficiency: 

– Use of alternative land-spreading strategies, 
timing of slurries, amendment of slurries 

– Clover pastures 

• Understanding underlying processes –
particularly N2/N2O and EF quantification

Nitrous oxide



• Tillage management: NIT, cover-crops, straw 
incorporation 

• Pasture management 

• Sequestration of C in soils via land-use 
change/forestry

• Biomass crop production – dependent on LUC from 
pasture or tillage – will there be cattle displacement

C sequestration



Other options 

• Anaerobic digestion
• Biochar
• Chelating agents
• CO2 injection
• Anti-methanogen enzymes



Croplands agronomy 0.98 0.51 1.45
Croplands Tillage management 0.53 -0.04 1.12
Croplands LUC 5.36 1.17 9.51
Grasslands grazing, fertilization, 0.80 0.11 1.50
Organic soils restoration 33.51 3.67 54.65
Bioenergy soils only 0.53 -0.04 1.12

GHG (t CO2-eq ha -1 a-1)

Mitigation potentials

MaxMinMean



Conclusions

• Emissions reductions will have to be 
viewed in context of global efficiencies

• Mitigation can go some way to meet 
targets especially now Sinks are included 
in the agreement

• Some mechanism for agri-sector to gain 
credit for fossil fuel displacement from 
biomass

• National Policy options?





Bangkok Proposals (April ’08)

• Coverage and inclusion: at the moment only a 
subset of forests – those newly established 
since 1990 and deforestation – Post 2012 all 
forests may be included as such a system 
makes more sense environmentally 

• Convergence between forestry and 
agriculture in accounting of greenhouse gas 
emissions

• Inclusion of harvested wood products
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Carbon Taxation/Subsidies

• Tax in proportion to the GHG emitted
– lower compliance costs 
– continuous incentive to reduce emissions and innovate.

• Need to be implemented multi-laterally, otherwise a competitive 
burden. 
– Only feasible if all competitors pay the same tax. 

• As poor spend higher proportion of income on food 
– Tax is quite regressive

• Because of inertia and time taken to change technology or
process
– It may take time for instrument to take effect.
– Uncertainty about how much to charge

• Subsidies can also have the same effect
– Where higher subsidy is paid depending upon how much of

targeted reduction is achieved � Suffers from the same pitfalls



Emission Standards/Regulation

• Regulation based instruments such as quota 
restrictions are more targeted in achieving policy 
objectives

• However they may inhibit more cost effective and 
productive farmers from expanding

• How to ensure compliance � requires 
inspection and charges

• Should quota remain constant or change over 
time ?



National Emissions Trading

• Limits production to a certain maximum level but 
allows more efficient farmers to buy quota

• Emissions trading needs to be international-
justified on grounds of global need for food

• Point of obligation – company/processor level = 
reduced implementation costs

• Farm level option provides better incentives to 
change behaviour.  Feasibility?

• Being pushed by NZ/Aus for inclusion in the next 
global agreement



Biofuels

• Available biofuels from crops at present
– Pure Plant Oil and Biodiesel from oilseed rape
– Bioethanol from wheat/ beet

Targets
– EU target of 5.75% by 2010
– National target of >10% by 2020
– 5% biodiesel blend in CIE fleet
– Use of 100% Pure Plant Oil (PPO) in local authority 

fleets

Any increase in biofuels will displace tillage



Biomass
• Government Targets
• 33% of Renewable Electricity by 2020

– 30% Biomass Co-firing in Peat burning power 
stations

– Promotion of biomass fuelled CHP

• 5% of renewable heat by 2010
• 10% of renewable heat by 2020
• Increased targets could displace tillage or 

pasture



Finland

• Finland far ahead with 28% 
renewable energy

• In 2005 Finland was able to import a 
record amount of electricity produced 
with CO2 free hydro power from the 
Nordic electricity markets 



Potential GHG Mitigation from 
Crops

• Biofuels 270,000 t CO2

• Electricity 830,000 t CO2

• Heat 1,700,000 t CO2

• C sequestration 50,000 (300,000) t CO2 

• Total 2.85 MT CO 2

How will agriculture be able to able to 
benefit from producing these reductions?


