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The challenge

 Greenhouse gas emissions from agriculture, land use, land use
change and forestry (ALFM ) represent approximately 8% of UK
anthropogenic emissions, mainly as nitrous oxide and methane.

« Climate Change Act of 2008, UK Government committed to ambitious
targets of 80% of 1990 levels by 2050

* Budgeting handed to Committee on Climate Change
 How to reduce efficiently? How to derive a budget for the sector?

* Bottom-up Marginal Abatement Cost Curves (MACCSs)
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UK agricultural emissions
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What are MACCs, and why do we

need‘ them?

Cost-effectiveness
£1CO2elyear

Abatement potential MtCO2e/year

*Need them to identify the
efficient level of pollution and
hence regulation — required to
set targets for GHG mitigation.

ldentify the most cost-effective
ways of meeting the targets —
within and between sectors.

Identify options that cost less
than the Shadow Price of
Carbon (SPC).



>Kinsey & Co global MACCs

Exhibit 1

Global GHG abatement cost curve beyond business-as-usual — 2030
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Mote: The curve presents an estimate of the maximum potential of all technical GHG abatement measures below €60 per tCO.e if each

lever was pursued aggressively. It is not a forecast of what role different abatement measures and technologies will play.

Source: Global GHG Abatement Cost Curve v2.0
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What did we do, and why?

Developed MACCs for the ALULUCF (for a range of time
periods, potentials, discount rates etc.).

Build on existing studies: provide analysis with empirical
basis and explicit assumptions.

CCC wanted all sectors to develop MACCs using a
common framework (e.g. in terms of discounting,
abatement potentials etc.).



Approach

Generate
initial list of
97
measures

Expert meeting:

discuss and remove
measures (a) likely to

have very low

additional abatement

I::> potential in UK or (b)
technically feasible or

unlikely to be

acceptable to the
industry. Some
measures
aggregated.

=)

Interim list
of 35

measures

_\

A\

Estimation of each
measures’
abatement rate and
area of application;
calculation of
maximum abatement

potential, based on
expert interpretation
and published data

(e.g. Smith et al
2008)

Removal of
measures with
potential of <2% UK
agricultural
emissions

Stand-alone
MACC

Combined
MACC

Short list of 15
measures

-

Costing exercise
with experts

-

Modelling of
measures impact
of farm gross
margins

.

Stand-alone cost-effectiveness
and abatement potential

.

Recalculation of CE and AP based
on interactions between measures

.

Combined cost-effectiveness
and abatement potential




Example: Fully accounting for manure N

END

For Central Feasible;
CE =-149£/tCO2e
AP=

A

=-51£/tCO2e

Calculate stand alone cost-effectiveness (CE):
= stand alone cost/abatement rate

Calculate CE and AP for different

potentials:
Maximum Technical
High Feasible
Central Feasible
Low Feasible

A

Recal culate CE and AP

Stand alone cost:
-21 £/halyear

A

Calculate effect in terms of changesin
farm gross margin using LP Model

4

N purchase costs

| dentify private costs/benefits of measures:
Costs:.  One-off=0; Recurring=0
Benefits: One-off=0; Recurring=15% reduction in

A

A

taking into account
interactions of measures

4

Calculate stand alone
abatement potential AP:

/\

Abatement rate AR:
0.4 tCO2¢e/halyear

Area measure could
be applied to:
7.6Mha

i

AE: Fully accounting for manure N
(2022, 3.5%)

START




Cost effectiveness
£2006/tCO.e
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Results for livestock measures
(2022, CFP, 3.5%)

Measure ktCOZ2e abated [C£EZOOG/tC02e]
Beef lonophores 347 -1,748
Beef Improved Genetics 46 -3,603
Dairy lonophores 740 -49
Dairy Maize Silage 96 -263
Dairy Improved Productivity 377 0
Dairy Improved Fertility 346 0
OFAD-Pigs, Large 48 1
OFAD-Beef, Large 98 3
OFAD-Pigs, Medium 16 5
OFAD-Dairy, Large 251 8
CAD-Poultry, 5MW 219 11
OFAD-Beef, Medium 51 17
OFAD-Dairy, Medium 44 24
Dairy-bST 132 224
Dairy-Transgenics 504 1,691
Beef Concentrates 81 2,705




Results for crops/soils measures
(2022, CFP, 3.5%)

Measure ktCO2e CE

abated [£2006/tCO2¢]
Improved Timing, Mineral N 1,150 -103
Improved Timing, Organic N 1,027 -68
Fully accounting for manure N 457 -149
Reduced tillage 56 -1,053
Improved N-Use Plants 332 -76
Avoiding N Excess 276 -50
Using Composts 79 0
Separating Slurry and Mineral N 47 0
Improved Drainage 1,741 14
Species Introduction 366 174
Nitrification inhibitors 604 293
Controlled release fertilisers 166 1,068
Reducing N Fertiliser 136 2,045
Adopting Systems Less Reliant On
Inputs 10 4,434
Biological fixation 8 14,280
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:\f'?‘ConCIUSions: ALULUCF mitigation is
~ complex
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UK: 300,000 small/micro firms managing biological
systems = complexity

One of the first attempts for develop transparent
MACCs for agriculture

“The analysis does however illustrate that there is
significant potential in agriculture which merits further
analysis.” (CCC 2008, p344)



livering ag emissions budget
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How do we reduce the uncertainty?

1. Refine existing assumptions e.g. in terms of
abatement rates, additional abatement potential
(e.g. what are current baselines?)

2. Revise approach

* Ancillary costs/benefits

« LCA

* Finer-grained analysis: e.g. farm type MACCs

 Integrate with models to account for interactions
with region and climate

 Adopt a demand-side perspective?






