Long-term carbon neutral goal and
near-term actions

Toshihiko Masui

National Institute for Environmental Studies

Thematic Track 13: The Pathway Towards Decarbonisation
Message from Scientists Towards Green Recovery

ISAP2020, Online
November 13, 2020



From IPCC SR1.5: To achieve 1.5 degree target, immediate GHG
reduction and net zero CO2 emissions in 2050 are needed.

https://www.ipcc.ch/site/assets/uploads/sites/2/2019/05/SR15 _SPM version_report_LR.pdf
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Present NDC can achieve the 1.5/2 degree target?

UNEP (2019) Emissions Gap Report 2019, Fig. 3.1
https://www.unenvironment.org/resources/emissions-gap-report-2019



Why 1.5 degree?

* Paris Agreement

e Article 2: 1. (a) Holding the increase in the global average temperature to
well below 2 °C above pre-industrial levels and to pursue efforts to limit the
temperature increase to 1.5 °C above pre-industrial levels, recognizing that
this would significantly reduce the risks and impacts of climate change;

 Article 4: 19. All Parties should strive to formulate and communicate
long-term low greenhouse gas emission development strategies,
mindful of Article 2 taking into account their common but differentiated

responsibilities and respective capabilities, in the light of different national
circumstances.



Japan Long-Term Strategy under the Paris Agreement
as A Growth Strategy (June 2019)=»Now Net-Zero (Oct 2020)

http://www.env.go.jp/press/802.pdf
https://unfccc.int/sites/default/files/resource/The%20Long-term%20Strategy%20under%20the%20Paris%20Agreement. pdf



GHG emissions in Japan; trend and future targets

15

1.4
13
S 1.2
1.1
1.0
0.9
0.8
0.7
0.6
0.5
0.4
03
0.2
0.1
0.0

GHG emissions [Gt-CO,

1990 1995 2000 2005

2010 2015 2020

2030 2040

B CO2 Energy industries
W CO2 Commercial

CH4
W PFCs

B CO2 Industries
CO2 Residential
N20

M SF6

B CO2 Transportation
Non-energy CO2
HFCs

B NF3

2050

Source: GIO, NIES http://www-gio.nies.go.jp/aboutghg/nir/nir-j.html



What is needed to realize net-zero GHG emission in Japan?

"Transition" is needed.

e Energy efficiency improvement

e Decarbonize power generation

e Electrification

e Carbon sink

e Countermeasures to reduce non-C0O2

e Behavior change (Demand side)
e Digitalization
e Dematerialization
e Reduction of wastes including food loss -"Mottainai"

e Support to developing countries



How to achieve net-zero GHG emission in Japan?

 Immediate actions!

e Considering long-term viewpoint.
e Consistent and robust long-term goal
e Carbon pricing
* Inefficient equipment will be replaced to efficient one.
e Education

 Socio-economic condition change

=» In order to quantify effectiveness of countermeasures,
model and scenario development (simulation) are useful.



Roles of model

e Future is extension of past/present?
e How to reflect new trend in the future?

Past

Simulations

Model development:
Reflecting past and
current activities

/ Future outlook

Model

e Model cannot predict future,
but only shows a result corresponding to a set of inputs.
 Model has both subjective and objective aspects.
* Model has both advantages and disadvantages.
—> We will have to use model to meet purpose. 10



Integrated Assessment Model as a tool to bridge between
environmental policies and scientific knowledges
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By using model. we can make experiments. 11




Zero-emission pathway by 2050 in Japan

e According to the previous studies on global 1.5°C pathways, CO, emissions
needs to be net-zero around 2050 globally (Rogelj et al. (2015)).

e Assessing national net-zero emission pathways by 2050 using AIM/Enduse
[Japan], mainly focusing on:

e difference of energy system transformation with the 2°C scenario
(80% reduction by 2050)

e the role of technologies, such as negative emission and nuclear
e BECCS is added to the technology options in AIM/Enduse[Japan]

e Oshiro, K., Kainuma, M., & Masui, T. (2018). Transformation of Japan’s energy
system to attain net-zero emission by 2050. Carbon management 9(5),
https://doi.org/10.1080/17583004.2017.1396842,
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Net-zero emission pathways in Japan

e BECCS is required in zero-emission. 80% reduction is achievable without BECCS
* Phase-out of nuclear power would not compromise zero-emission

e If following the NDC, drastic emission reduction is required after 2030
CO, emissions, energy
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Sectoral strategies to zero emission in Japan

Power sector needs to be largely transformed, including net-negative.

Difference between net-zero and 80% reduction is moderate in the buildings
and industry sector.

Buildings sector needs to be almost decarbonized even in 80% reduction.

Sectoral direct CO, emissions
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Energy system transformation in power sector

e Dependence on VREs, such as solar and wind, as well as BECCS.

e Given phase-out of nuclear, challenges to integrate VREs are exacerbated.

Electricity generation
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Energy system transformation in energy demand
sectors

e Buildings sector: completely electrified by 2050 even in the 80% reduction

e Transport sector: switch to BEV and FCEV
Final energy demand by sources in the buildings and transportation sectors
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How to overcome COVID-19

e Drastic changes in socio-economic activities can reduce GHG, but
reduced GHG is very small compared to those to achieve net-zero emission.

* If the structure of our society does not change, rebound effects may happen.

e We must consider
* How to recover from short-term drastic changes.
* Present activities will lead to 2050.

 In order to satisfy both short-term target and long-term target,
e Change ourselves (action and mind).
e Keep new experiences.
e Green recovery
* Digitalization
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How to consider Covid-19

IEA forecasts

* Global primary energy will decrease by 6%

between 2019 and 2020, and
* Global energy CO2 will decrease by 8%
between 2019 and 2020.

https://www.iea.org/reports/global-energy-review-2020

18



Change of monthly energy demand in Japan
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Covid-19 mentions that severe economic damage will happen to achieve net-zero GHG
society if our society does not change.
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