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Why include agriculture and 
forestry?

New Zealand is in a unique position as a developed 
country
– Agriculture is around half of New Zealand’s gross 

emissions
– Forestry can offset a high percentage of emissions 

growth

We need to affect these to contribute effectively to 
global mitigation.
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Agricultural mitigation

Methane
• Currently only though reductions in animal 

numbers and meat production
Nitrous Oxide
• Nitrification inhibitors 
• Reducing fertiliser use
• Manure and runoff management
• Reducing stock numbers and production

The value of NZ’s effort

If NZ can learn how to effectively abate agricultural 
emissions and enhance forests this will be 
valuable particularly for developing countries  

• Research into mitigation options
• Research into monitoring of carbon stocks in 

forests
• Policy innovation
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Why address agriculture and 
forestry within a trading system?

• The cost and value of options varies considerably 
across farms and areas of forest – hard to regulate 
efficiently using traditional methods.

• Price-based measures provide farmers and 
foresters strong incentives and flexibility to 
choose their response.

• Agriculture and forestry compete for land so the 
incentives provided can be complementary.

Challenges in including 
agriculture in an ETS

Agriculture
• Point of obligation / monitoring
• Distributional considerations 
• Leakage
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Agriculture:  Point of obligation

Generally want to minimise number of points of 
obligation and carbon embodied in fossil fuels can 
be assumed to be released – therefore upstream 
point of obligation for fossil fuel emissions

• No efficiency loss
• Low transaction costs for all

In agriculture, the mitigation options that 
reduce emissions intensity can be monitored 
only on the farm

Therefore must go downstream to provide 
efficient incentives
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On farm monitoring

Dairy farms already produce nutrient budgets using a 
model ‘OVERSEER’ which produces nutrient 
runoff and greenhouse gas emissions estimates –
therefore relatively low cost

Sheep/beef farms could use this model with the help 
of fertiliser companies (around 30,000 properties)

High costs – small properties may need to be 
excluded.

Agriculture: Distributional 
considerations

• The value of agricultural land is largely 
determined by the value of the future profit 
from that land.

• Profit could fall by as much as the cost of 
the emission units required to match all 
emissions – up to half of profit at NZ$50 
per tonne CO2 equivalent – generally will 
fall much less (down to value of next use)
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Distribution cont.

• Land never becomes obsolete so these 
losses are in perpetuity

• Landownership tends to be concentrated

Agriculture:  Leakage

Leakage arises when products are exported (or 
import substitutable), international competitors do 
not face regulation, and production can move 
outside New Zealand

Production and emissions fall in NZ but rise 
elsewhere (possibly more)

• Environmental loss
• Economic loss to NZ despite greater ease of Kyoto 

compliance because of adjustment costs
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Some leakage would arise in NZ agriculture
– maybe on the order of 10% production fall 
at NZ$50 per tonne?

Only on-farm mitigation options provide real 
emissions gain.

Emission reductions from reduction in 
production are simply replaced offshore.

Addressing leakage and loss of 
land value

Option 1 – output-based allocation
If emission units are allocated to farms on the basis 

of current output/production and ‘best practice’
emissions intensity, the best farmers have no 
incentive to reduce output – therefore no leakage.

Farmers who are not operating at best practice will 
reduce output.

Best practice is defined for the country not the 
specific farm.
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Output-based allocation to 
agriculture

All farmers have an incentive to reduce 
emissions intensity

The most emissions efficient farmers would 
not need to purchase emission units.

Production may move within the country.
Challenge:  defining ‘best practice’

Leakage policies should be 
temporary

As our competitors apply regulations, we  
need to reduce the implicit protection so 
that production can happen in the best 
countries as well as efficiently within 
countries.

Consumers should be faced with the 
emissions implications of their diets – with 
output-based allocation they are not.
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Other options to address leakage

2 Border tax adjustments

• require emission units to match all agricultural 
emissions

• subsidise exports to offset the cost of emission 
units

Achieves same outcome as output-based allocation
WTO implications are still unclear.

3  Progressive obligation

• Require farmers to match only part of their 
emissions

• Raise fraction gradually as other countries join 
and mitigation options broaden

This reduces leakage by lowering the marginal cost 
of output (including buying units)

It reduces the impact on land values
However, it provides inefficiently low incentives for 

reducing emissions intensity
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Is output-based allocation and 
farm-scale emissions monitoring 
the best option for agriculture?

Pro:  Provides incentives to reduce emissions 
intensity
Avoids leakage
Avoids large losses in land value

Con:  Heavy monitoring burden;
Requires definition of ‘best practice’

Challenges in including forestry

Provide credits as forests sequester carbon
Require credits when forests are harvested/lost

Issues:
• Point of obligation
• Monitoring
• Large concentrated losses from 

harvest/deforestation liability on land that has not 
received credit.
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Make landowner point of obligation
• They control land use in the long run
• There are roughly the same number of forest land 

owners and forest owners – therefore reporting 
burden is similar.

• Easy to identify and track land owners.
• Some complexities with contracts between forest 

and land-owners.

Forestry:  point of obligation

How can we monitor carbon?

1. Locate forest using satellite imagery and 
some self-reporting

2. Monitor forest area, age and maybe 
species and pruning regime?

3. Multiply by modeled carbon stock
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Key problem:  deforestation liability

Current deforestation is driven by decisions made as 
long as 30 years ago

Deforestation liability is highly concentrated and 
particularly affects Maori.

• Equity / political feasibility issues
• Encourage cooperation

– Difficulties in monitoring
– Not all forests are alike
– Potential improvement in responsiveness

Why not have government bear all 
liability?

Could have forests enter system only at point of 
planting/replanting

• no incentives to avoid deforestation/early harvest 
in existing forest

They could all be given credits equal to their 
potential liability 

• very high wealth transfer and cost to tax payers.  
• It would be hard to target them only to those who 

are likely to deforest.
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Can we reduce the level of 
historical liability without too large 

an effect on efficiency?

Need to target compensation to those who 
would have deforested.

But everyone claims that they want to 
deforest.

Design a mechanism to get landowners to 
reveal their true demand to deforest.

Tradeable deforestation 
assurances

Aims:
1. Efficiently allocate a number of ‘assurances’

that imply a level of liability the government 
accepts

2. Equitably distribute the government contribution
3. Minimise risk faced by owners of forest land.
4. Revenue neutral – could be run by forestry 

industry
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Proposed system

1. If landowner deforests after Jan. 1 2008 
without an assurance she pays the full 
carbon price

2. Run one revenue neutral ‘auction’ as soon 
as possible. 

3. Supply of assurances – one off allocation -
is a level of liability chosen by government 
plus extra assurances valued at current 
market price – supply at average cost p.

Price is below market price
• Not efficient – but extent of inefficiency is 

limited
• Does minimise concentrated liability
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Conclusion

• Agriculture can be brought into emissions trading 
but monitoring costs are likely to be high

• Forestry can be brought in at relatively low cost 
but probably with some inefficient deforestation 
incentives to avoid large concentrated losses.

• If New Zealand can do this effectively we can also 
help others learn about mitigation and policy 
design.
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