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Role of land-based mitigation in long-term
scenarios
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Crop & Grass Demand (Gton dry matter [ yr)
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Land use Consequences . Source: Doelman et al
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Baseline:

Emissions (GtCO2-eq)

Increasing share CO2-energy
Slowly increasing non-CO2
emissions

Land CO2 — either small
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Emissions (GtCO2-eq)
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Increasing agriculture efficiency

> Sine quod non...
— 50-60% increase in food demand
— Room for bio-energy, afforestation

Cereal crop yield vs. fertilizer application, 2014

QOur World
: . — o o in Data
Average cereal crop yield (measured in kilograms per hectare) versus fertilizer application (measured in kilograms
of fertilizer used per hectare of arable land)
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Possible trade-offs:

— Intensification increases inputs
(energy use - CO2, fertilizer > N20)

— Intensification can lead to negative
environmental impacts
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Default response strategy

« Peak emissions shortly after 2020

« Reach zero emissions shortly after 2050

« Compensate excess emissions by negative
emissions after 2050 (BECCS, Afforestation)
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Halting deforestation;
reforestation

CO, emissions from land-use change
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Default response strategy

« Peak emissions shortly after 2020

« Reach zero emissions shortly after 2050

« Compensate excess emissions by negative
emissions after 2050 (BECCS, Afforestation)
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Decarbonisation of the energy

system based on bio-energy

Primary energy production using bioenergy

1.5DB
Bioenergy in 2050
300 (&%,
m— High VW/m?
— 5.0 Wim?
— 4.5 W/im? 200
e 3.4 Wi -
— 2.6 Wim? 2
= 1.9 W/m? ur
@
100
o0
° e
0 L]
0 0 2000 4000 6000 8000
2020 20440 2060 2080 2100
About 100-250 EJ of bio-energy cum. €0, 2010-2100(GtC0,)
demand

Source: IPCC SYR1.5 scenario database




Decarbonisation of the energy

EJ/yr

system based on bio-energy

Bioenergy in 2050
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Decarbonisation of the energy

system based on bio-energy

Land use Food prices
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Decarbonisation of the energy

system based on bio-energy

Biomass Emission Factor
a) Grass Methanol b) Wood Methanol
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Decarbonisation of the energy

system based on bio-energy

Biomass Emission Factor
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Default response strategy

« Peak emissions shortly after 2020

« Reach zero emissions shortly after 2050

« Compensate excess emissions by negative
emissions after 2050 (BECCS, Afforestation)
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Reducing non-CO2 emissions
from agriculture

CH4 and N>O emissions
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Default response strategy

« Peak emissions shortly after 2020

« Reach zero emissions shortly after 2050

« Compensate excess emissions by negative
emissions after 2050 (BECCS, Afforestation)
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Limiting demand (diet change,
waste loss)

Alternative route — lifestyle change can help

In particular reducing meat consumption to healthy levels can help a lot
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LEGEND: EMISSION CONTRIBUTIONS

Y
ooy

gross CO, emissions
supply side: demand side

A Electiciy Buildings
Qther Transport
Indlustry

nist amaunt of CO,
redeased 1o the almosphere

Archetypes of decarbonization Ik
pathways

gross iolal CO, emissions

CO, emissions

> Trade-offs between different options

technological COR
[BECCS)

Zera CO, emissions line

> Trade-offs in time I

from the atmosphere
by human activilies

Source: IPCC SYR1.5

Tedl

55

Annual global CO, (Gt CO_ly

2020 2040 2060 2080 2100 2020 2040 2060 2080 2100 2020 2040 2060 2080 2100 2020 2040 2060 2080 2100
Year Year Year Year




Alternative pathways

Default

Lifestyle change

Renewable electricity

Low non-CO2

Low population

Efficiency

Agriculture
intensification

18 september 2019

Selection of technologies based on least-cost

less meat-intensive diet (conform health recommen
transport modes, less use of heating and cooling ( oling
reference levels) and reduction of use of several

Higher electrification rates in all end-use sectors,
assumptions on the integration of variable renewa
distribution, and storage

Implementation of best-available technologies for re
complete application of cultivatedt meat in 2050.

Implementation of low population scenario based on SSP1 16

Rapid application of best-available technologies for energy and material use in all
relevant sectors

80% convergence to most efficient livestock system globally by 2050; Yield highest
management factor in SSP1 or SSP5, achieved in 2050
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Lifestyle change: Much more sinks as a result of
reforestation of current agriculture land
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Timing In relation to discounting
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INn conclusion

 Land-based mitigation plays a critical role for deep
mitigation scenario (including CDR!)

 Size and timing not fixed In stone

 Different interests (actors), trade-offs,
preferences for each option

 Allows to manage (minimize) trade-offs
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