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log( Wits ) = PuslogXie + i+ =+ = (3)

1_Wi,t,f

i country t year f food group
Y.y food demand(kcal/cap/day) X;¢+ GDP per capita 1 break point
Witr food demand share W; country dummy & error term
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VEER #SEEE Ry BERLER
e HIE *tF [FA/EE]  [FA/ER] 1 92 %] B EIE = £
[K/v/ha]l  [K/L/ha] [%]
RERB LEEMSBVWRESE 0 79.8 41.0 — Bates(1998).
~DEE USEPA(2013).
Harmsen et al.(2019)
BES#ORE 0 148.5 39.4 — Bates(1998). Graus et
al.(2004). Shibata et
al.(2010).
USEPA(2013)
FEER EROF/—NE 505.8 14 85.0 — Bates(1008, 2001),
EE2 USEPA(1999, 2003,
2013)
ERDODEREEBLE 630.8 2.8 85.0 — Bates(2001).
USEPA(2013)
FETOREHED 35.0 0.9 50.0 — USEPA (2006, 2013)
BIEEDT XL F—
I A
ERHEE 17.2 90.0 — Bates(1998)
fig & EREHOmET 20.0 50.0 — Fumoto(2017), Graus et
EZULA~NDEE al.(2004).
USEPA (2006)
K B~ DR D 0 0 70.0 — Fumoto(2017).
=N USEPA(2006)
oo DT ERASL 0 20.0 50.0 — Fumoto(2017),
USEPA(2006)
BB FEHERE 0 0 — 3.6 USEPA (2006, 2013)
FEEtD &% =5 A 0 22 . 47.0 Amann et al.(2005).
Harmsen et al.(2019).
Hendriks et al.(1998).
USEPA(2006. 2013).
Ussiri and Lal(2013)
L 2B £ D B EE 0 20.0 — 47.0 Harmsen et al.(2019).
kA EBEHRZ IPCC(2007). Smith et
al.(2007). Ussiri and
Lal (2013)
wEEROFA 0 700.0 — 47.0 Akiyama et al.(2010),
Harmsen et al.(2019),
USEPA(2006)
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Abstract
[Research Title]
A study on global decarbonization pathways considering technological, economic and social feasibility

Project Period (FY) : 2021-2023
Principal Investigator : Shinichiro Fujimori
(P1 ORCID) : ORCID 0000-0001-7897-1796

Kyoto University Katsura campus, Nishikyo-ku
Kyoto City, Kyoto, JAPAN

Tel: +81-75-383-3367

E-mail: fujimori.shinichiro.8a@kyoto-u.ac.jp

Principal Institution :

Cooperated by : Kyoto University, graduate school of engineering
Keywords : Zero-emissions, Feasibility, integrated assessment model, life-style change
[Abstract]

This research (1) developed and improved an innovative integrated evaluation model and evaluate its technical
and economic feasibility through quantitative scenario analysis. The integrated assessment model is based on the
AIM model, which has been widely used in various places such as the IPCC and international model comparison
studies, and adds new energy and food models to it. In particular, the project improved the representation of
technology types, sector classifications, regional classifications, etc., which had been treated abstractly, and
approach the feasibility of scenarios. (2) Based on the quantitative information, clarify the social feasibility through
stakeholder meetings, etc. (3) Taking into account the results, an improved integrated evaluation model was used
to evaluate the economy, emissions, energy supply and demand, and food, with additional input conditions such
as the introduction of innovative technology, lifestyle changes, and various environmental policies other than
carbon taxes. The project quantified consumption, etc. and showed a path to achieving large-scale GHG reductions.

The project consists of three subthemes from the perspective of method and subject. Theme 1 examines
feasibility from an economic and social perspective, and the economic model combining the applied general
equilibrium model (AIM-Hub) and a model that deals with household income and consumption structures on a
micro level was used to deal with macroeconomics and inequality. In addition, the subtheme held stakeholder
meetings and examined the feasibility of the scenarios by socially questioning the output of the integrated
assessment model and the latest scientific knowledge obtained from this research. Theme 2 mainly examined
feasibility from an energy technology perspective. Energy system model was developed with the most advanced
power sector resolution. Theme 3 examines its feasibility from the perspective of agriculture and food, quantifying
the details of food demand and developing a model that depicts the lifestyle of food and its closely related health
effects. As a contribution to environmental policy, the project contributed to long-term climate policies in Japan,
and provided continuous inputs of research findings into international reports such as the IPCC.

[References]
Fujimori, S., Oshiro, K., Hasegawa, T., Takakura, J., Ueda, K., (2023) Climate change mitigation costs reduction caused
by socioeconomic-technological transitions. npj Climate Action 2(1), 9, doi:10.1038/s44168-023-00041-w.
Oshiro, K., Fujimori, S., Hasegawa, T., Asayama, S., Shiraki, H., Takahashi, K., (2023) Alternative, but expensive, energy
transition scenario featuring carbon capture and utilization can preserve existing energy demand technologies. One
Earth 6(7), 872-883, d0i:10.1016/j.oneear.2023.06.005.
Hasegawa, T., Fujimori, S., Frank, S., Humpendder, F., Bertram, C., Després, J., Drouet, L., Emmerling, J., Gusti,
M., Harmsen, M., Keramidas, K., Ochi, Y., Oshiro, K., Rochedo, P., van Ruijven, B., Cabardos, A.-M., Deppermann,
A., Fosse, F., Havlik, P., Krey, V., Popp, A., Schaeffer, R., van Vuuren, D., Riahi, K., (2021) Land-based implications
of early climate actions without global net-negative emissions. Nature Sustainability 4(12), 1052—1059 (2021),
doi:10.1038/s41893-021-00772-w.
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