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Future challenges
• Post Kyoto –

–20% from the non-ETS sectors without a
global agreement

–30% with an agreement

• Agriculture will come under sustained
pressure to reduce emissions in the
medium term

• Impetus for increased production
• NZ are placing agriculture within

national ETS



• Carbon sequestration implies
transferring atmospheric CO2
into non-labile pools and storing
it securely so it is not
immediately re-emitted

Soil carbon sequestration

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





Shifting to biomass production

• Enhanced Carbon sequestration – direct
removal of CO2 from the atmosphere

• Displacement of N2O emissions
• Substitution of fossil fuel emissions



What do we need?
• Quantify LUC
• Annual C fluxes
• C input into soil – rhizome, root

turnover, litter input

• Under current international default
values – the conversion of pasture to
biomass crops is considered to be zero
as ~2 tC ha-1 is considered to be
released on ploughing

• The actual situation should be more
favourable



Components of the agricultural C budget
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Potential Biomass Production

Miscanthus
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Clifton-Brown et al. (2000)



Emissions during land
preparation



Ecosystem fluxes – Eddy covariance



Soil respiration
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Pasture/Maize Net C Balance
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Net Productivity
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Emission change associated with
LUC to biomass
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Implementation would need to be
soon….
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Conclusions
• Sequestration potential of perennial biomass

crops could be high: 1-5 tCO2 ha-1 a-1

• SOC loss due to ploughing of pasture NOT as
high as defaults

• 30% Co-firing Target: Replacement of ~0.91
million tonnes of peat = 0.85 Mt CO2-eq –
Heat Production C savings potentially even
greater (+1.5 million tonnes)

• Who gets the credits?
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