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Overview

e Cumulative emissions and the 2°C limit

* Interaction of agriculture and CO, mitigation
* Expanding agriculture’s mitigation potential
* Conclusions
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Warming is proportional to cumulative CO, emissions
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Warming is proportional to cumulative CO, emissions
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Temperature anomaly relative to 1861-1880 (°C)
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what about non-CO, emissions,
particularly agriculture?
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CO, emissions (relative to 1990)
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Limiting warming to 2°C requires zero CO, by 2100
... but a different level of ambition for agriculture?

CO, emissions non-CO, from agriculture

S 4 — —_—eee  (GCAM baseline

IMAGE baseline
— =— = — GCAM 450 ppm mitigation
— = = — |MAGE 450 ppm mitigation

agriculture non-CO, emissions (relative to 1990)
N

Agriculture mitigation: assumptions

2000 2020 2040 2060 2080 2100
Year

global mitigation at effective carbon price
low elasticity of food demand

no special considerations for food security
steeply rising mzfurgl.nal abatement costs . )
relatively short lifetime of CH, |

also Clarke et al. (2014) (IPCC WGiIII)
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Abatement of non-CO, gases keeps
the 2°C window feasible (even if only just)
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Source: MAGICC simulations using RCP database at IIASA; van Vuuren et al, 2011
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Abatement of non- CO gases keeps
the 2°C wi

Without effective agriculture
mitigation, we’d have to remove CO,
from the atmosphere well before 2050

wain within the 2°C limit

radiative forcing
=
|

1900 1950 2000 2050 2100

Source: MAGICC simulations using RCP database at IIASA; van Vuuren et al, 2011
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Interactions between agriculture and CO, mitigation
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agricultural non-COo emissions excluded
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All pathways shown result in radiative forcing of 450ppm CO,-eq in 2100

Global agricultural marginal abatement costs from Beach et al. (2008); model results from Reisinger et al, 2012

. = andcare Researc &4 Lincoln 4 L3 Plant & Food .
% EBlrese '2 DGH’YNZ’ @D | e wrensa & University RESEARCH Q §FLU|"'! <>

NEW ZEALAND
AGRICULTURAL GREENHOUSE GAS

Research Centre Copyright © 2010 New Zealand Agricultural Greenhouse Gas Research Centre 20 FEBRUARY 2015 | 8




Interactions between agriculture and CO, mitigation
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'I'a(gagriculture mitigation
seriously buys about 15 years for

the peak of CO, emissions
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NPV for energy sector: >$500 billion 2050

All pathways 0,-eq in 2100

Global agricultural marginal abatement costs from Beach et al. (2008); model results from Reisinger et al, 2012
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Interactions between agriculture and CO, mitigation
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... but this doesn’t change the long-term picture:

CO, mitigation to zero by 2100
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How can we 35 - CO, emissions (energy/industry)

get there? 1
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What are agriculture’s wedges, and
can we make them bigger?
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Agriculture’s wedges

 Efficiency gains
* Demand management
* New/improved technologies
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Emissions intensity and milk yield per cow
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Reducing emissions intensities holds major promise

Il Cattle Meat Chicken I Rice B Cereals
B Fig Meat B Eggs Wilk B Roundwood
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/Significant decline in emissions intensities\
for livestock products 1960s — 2000s:

* beef:-27%
* milk: -38%
O pork: -45% )
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Milk production per cow
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Demand management

* Supply and demand mgmt ﬁ s
| i‘.‘;fi;‘ S
* 30-40% global food waste L e—
(UK: 18% unavoidable, 18% potentially avoidable, 64% avoidable)

* Dietary shifts: potentially large gains

v' reduced rate of land clearing

v reduced on-farm emissions

v’ health co-benefits

v’ strong opposing socio-economic drivers
v’ difficult to quantify, let alone enact

Source: IPCC, 2014
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Climatic Change (2014) 124:79-91
DOI 10.1007/s10584-014-1104-5

The importance of reduced meat and dairy consumption
for meeting stringent climate change targets

Fredrik Hedenus - Stefan Wirsenius -
Daniel J. A. Johansson

Received: 5 July 2013 /Accepted: 3 March 2014 / Published online: 28 March 2014
C) The Author(s) 2014. This article is published with open access at Springerlink.com

Abstract For agriculture, there are three major options for mitigating greenhouse gas (GHG)
emissions: 1) productivity improvements, particularly in the livestock sector; 2) dedicated
technical mitigation measures; and 3) human dietary changes. The aim of the paper is to
estimate long-term agricultural GHG emissions, under different mitigation scenarios, and to
relate them to the emissions space compatible with the 2 °C temperature target. Our estimates
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Diets ...

Meat consumption
oo G|obal
— — Industrialised countries
— — Developing countries
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New technologies

* New technologies:

v

v
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breeding low-emitting animals
(proof-of-concept - market adoption)

vaccine/inhibitor against methanogens
(= proof of concept)

low-emissions feeds
(proof-of-concept (N, CH,) - systems testing)

soil carbon enhancement/avoiding loss
(measurement, models, persistence)
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Focusing global attention remains a challenge
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Livestock non-CO, emissions

[ Less than 16,625.02
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B 107,750.214 — 472,734 63
M 472734 63 — 681,954.775
[ Mo data

Source: IEA/EDGAR data for 2010 (IPCC WGIII methodology); plotted using Chartsbin.com
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Focusing global attention remains a challenge

Livestock non-CO, / -~
total GHG emissions

[ Lessthan7.8
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[ No data

Source: IEA/EDGAR data for 2010 (IPCC WGIII methodology); plotted using Chartsbin.com
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Focusing global attention remains a challenge

Livestock non-CO, /
capita
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Source: IEA/EDGAR data for 2010 (IPCC WGIII methodolog
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I GLOBAL
Global Research Alliance SESEARCH
ALLIANCE

Launched in December 2009 ON AGRICULTURAL GREENHOUSE GASES
Brings countries together on a voluntary basis to find ways to
grow more food without growing greenhouse gas emissions:

* Reduce the emissions intensity of agricultural production
systems and increase their potential for soil carbon
sequestration, while enhancing food security

* Improve understanding, measurement and estimation of
agricultural emissions

* Improve farmers’ access to agricultural mitigation
technologies and best practices
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Global Research Alliance GLOBAL

RESEARCH
ALLIANCE

ON AGRICULTURAL GREENHOUSE GASES

Member countries January 2015; source: www.globalresearchalliance.org; plotted using chartshin.com
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