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Land-based contribution to 1.5° C

Source: Rogelj et al. NCC 2018
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Land in the EU LTS



EU climate mitigation strategy

} 2020 targets: 20% GHG reduction, bioenergy and energy efficiency

} 2030 targets/NDC: 40% GHG reduction
} -43% ETS: covering power plants

and large industrial installations
} -30% non-ETS covering smaller

industries, transport, ag. non-CO2 …
} Limited access to LULUCF credits

No specific target for agriculture yet

} 2050 climate strategy proposal: GHG neutral by 2050
} Long-Term Strategy “A clean planet for all”
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Lifestyle changes in EU LTS

} Several diet 
options tested

} LTS finally 
relied on Diet4

} Sensitivity 
around 
international 
trade response

Diet 1 Diet 2 Diet 3 Diet 4 Diet 5

Bovine meat -50% -50% -50% -50% -50%

Sheep and goat meat -50% -50% -50% -50% -50%

Milk 2010 2010 -50% -50% -50%

Pig meat BAU 2010 BAU 2010 -50%

Poultry meat BAU 2010 BAU 2010 -50%

Eggs BAU 2010 BAU 2010 -50%
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EU LTS: Bioenergy by feedstock in 2050
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Source: EC 2018



EU LTS: LULUCF emissions and sinks 2050

Source: EC 2018
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EU LTS Agriculture GHG emissions

Source: EC 2018
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Global forest sector 
implications of PA



Forest sector contribution
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} Total global biomass use for energy

Source: Lauri et al. 2017



Forest sector contribution
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} Global woody biomass use for energy

Source: Lauri et al. 2017



Forest sector contribution
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} Woody biomass material use in terms of final products

Source: Lauri et al. 2017
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Agricultural non-CO2 
mitigation



Agriculture emissions mitigation wedges

} Annual non-CO2 abatement potential by 2050

Source: Frank et al., NCOMM 2018
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Land use implications of non-CO2 abatement
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Source: Frank et al., NCOMM 2018



Structural change: Closing efficiency gaps
} Large efficiency gaps prevail between production systems 

and regions

Source: Herrero et al. PNAS 2013
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Integration of the regional and global

} Mitigation and international trade

} Mitigation policies will change relative competitiveness across regions

Beef net trade by 2050 
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Food availability implications

19/09/2019Land-based mitigation - LUMIP Workshop, Snowmass18

} Carbon price affects commodity prices depending on GHG 
intensity

Source: Frank et al. ERL 2017



Food availability implications
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} Carbon tax worse than climate change impacts

Source: Hasegawa et al. NCC 2018



Short lived methane
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Source: Allen et al. 2017



Sustainable development goals (SDGs)
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Source: Frank et al. ERL (2017)

} Land based mitigation without considering soil organic carbon would lead 
to a rise in undernourishment of 40 to 170 million people in 2050

} While including the SOC into the mitigation portfolio would limit the 
additional number of undernourished to 10 - 40 million people

Moderating trade-offs: Remunerating sinks



SDG compatible land mitigation potential

} Food security (SDG2)
} Developing countries reach minimum total calorie intake levels 

that limit undernourishment below 1% by 2030
} Dietary preferences (SDG12)

} Based onon USDA recommendations for healthy diets and animal 
calorie intake decreased to 430 kcal/capita/day by 2030. 

} Halving current food waste by 2030
} Sustainable water use (SDG6)

} Irrigation water consumption in agriculture does not conflict with 
ecosystem services and environmental flows

} Biodiversity protection (SDG15)
} Achieving the AICHI Biodiversity target 11 and increase total 

surface of protected areas to 17% by 2030
} No conversion of highly biodiverse areas 
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SDG compatible land mitigation potential

Global biomass potential 
w/t SDG

w/o SDG

Global biomass potential in 2050 

Source: Frank et al. forthcoming
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SDG compatible land mitigation potential

AFOLU mitigation potential in 2050
without bioenergy demand

AFOLU mitigation potential in 2050
with bioenergy demand
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w/t SDG

w/o SDG

Source: Frank et al. forthcoming
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Behavioral change



Behavioral change versus BECCS
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Source: IPCC SR15



Behavioral change versus BECCS

Source: MAGNET simulations and SHARP data for 4 countries

• All contextual scenarios project an 
increase in meat purchases, reducing 
meat consumption thus requires a 
trend reversal

• Large price increases (up to 275%  by 
2050) to counteract the current trends

2030 2050
Sustainability outlooks
REF0 -3 -9
REF- -2 -5
REF+ -4 -12
Diet shift scenarios
Balanced &
sufficient diet 75 275

Change in EU consumer beef price  ( compared to 2010,%)

?=
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Final remarks
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Key mitigation options representation?

Source: Roe et al. NCC, in press



GLOBIOM

TBD
Fish model

→ Feed supply, intake
→ Fish processing
→ GHG emissions

Worldwide:
11 species groups

Capture/aquaculture
Freshwater/marine
Small-/large-scale

Fishmeal and fish oil
5 feed crops

Seafood

Water surface

FEED

MARKET, TRADE, 
PRICES

FAO Fishing Areas / 0.5° Grid
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Uncertainties in IAMs LU projections
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} Energy crops area for 1.5 degree scenario in 2100 compared 
to 2010 [Million hectares]

Source: Rogelj et al. NCC 2018


