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Possible pathways to attain 1.5 °C 



Energy  system change example

• Heavy usage of fossil fuel in the current system

• Mitigation scenario relies on renewables and CCS
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1.5 °C scenarios



Long-term challenges

• Net zero

• Massive negative emissions/ drastic 
transformation of energy system
✓ Land-related issues



BECCS

• Bioenergy combined with CCS

• The technology that can realize negative emissions
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SDGs and climate change



Possible failure of climate policy

• How bioenergy is produced
✓ If the land is freely used, forest trees could be cut down.

(Wise, 2009)



Food security implications
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Food consumption and risk of hunger

Current system trend
(Warming) 2℃ goal

https://www.lettuceclub.net/news/article/119053/
http://www.biofuels.co.jp/page5.html
https://www.cnn.co.jp/fringe/35020107.html

Hasegawa et al. (2015)
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Emissions reduction or warming?

GHG reduction effects

Climate change impacts

2℃ goal Warming

11Hasegawa et al. (2018)

• Agricultural prices can 
increase significantly 
due to the climate 
change mitigation



Climate Change and Biodiversity

Ohashi et al. (2019) Nature Communications



Near term issue

Climate change mitigation 13



What for Japan? National modeling 
example

• Large scale renewable energy

• CCS is needed
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Fujimori et al. (2019) Nature Communications
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What for Japan? Adjustment in electricity 
is needed

• Large scale renewable energy penetration requires 
adjustment for the variability

Fujimori et al. (2019) Nature Communications
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Discussions

• Need for societal debate for potential trade-offs
✓ Negative emissions would be technologically feasible 

but what about social acceptance?
➢ Long-term continuous negative emissions
➢ Large-scale CCS and bioenergy implementations or large-scale 

afforestation or geoengineering

✓ Climate change impacts are already observed (e.g. 
flood, sever heat wave etc)

• Challenges in energy system transformation
✓ Many new technologies will play vital roles
✓ Are we able to anticipate the sufficient speed to 

decarbonize the energy system?
➢ Technological diffusion speed
➢ Capacity turn over? Prematurely retired?


