This presentation is supported by the Environment Research and Technology Development Fund (2-1702 and 2-1908)
of the Environmental Restoration and Conservation Agency of Japan.

Introduction: Roles of Research Communities
for Low Carbon Development and
Climate Change Responses

Toshihiko MASUI

masui@nies.go.jp
National Institute for Environmental Studies

LoCARNet 8th Annual Meeting
The Grand Gongdajiangu Hotel, Beijing, China
8 November 2019



How to assess the future using a model?

Future is uncertain.
* Future is an extension of past/present?
* How to reflect new trend in the future?
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 Model cannot predict the 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 need to use model to meet a purpose.



Overall research procedure of our LC Society Scenario approach
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Collaboration with Asian countries;
Scenario approach towards Low Carbon Society in Asia
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Integrated Assessment Model
as a tool to support environmental policies
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Overview of AIM (Asia-Pacific Integrated Model)
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How to combine the tools in order to keep consistency and
unity among socio-economic policies and LCS actions

An integrating tool of future
Extended snapshot economic, industrial, social and
tool (ExSS) energy visions with mitigating
options.
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Extended Snapshot Tool (ExSS)

e Extended Snapshot Tool (ExSS) is an accounting type, static model consisting of
simultaneous equations with about 6000 variables.

* |t describes socio-economic activity, energy consumption, power generation,
technology diffusion and GHG emissions in a future year.

e Coupled with waste and AFOLU model, it can show a comprehensive vision of a country
or a region as a low-carbon society.

* Data requirement: Input-output table, energy balance table, demography, and transport
data in a base year.
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Overview of AIM/Enduse model

Energy Energy Technology Energy Service
e Coal e Blast furnace e Crude steel production
e Qil e Power generation e Electricity demand
e Gas e Air conditioner * Demand for heating and cooling
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by Dr. Tatsuya Hanaoka (NIES) °



Concept of AIM/CGE (Computable General Equilibrium)

Market: supply and demand of every
commodity/factor are balanced
through price mechanism.

supply>demand —> decreasing price

supply<demand - increasing price
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Brief history of climate policy in Japan and AIM

e 1997; Toward UNFCCC COP3, Japan technology model (AIM/Enduse) model was used to assess the
mitigation target in Japan.

v" GHG mitigation target in Japan: -6% compared to 1990 level

e 2008; Based on three types of models (global technology model, Japan technology model and Japan

economy model), options of Japan’s middle-term target (2020 target) on GHG reduction were
calculated.

v Role of model was to provide 6 options as GHG mitigation target. (Final decision was done by
policymakers.)

v" GHG mitigation target in Japan: -15% compared to 2005 level (-7% to 1990 level)

e 2009-2011; By using Japan technology model and Japan economy model, the possibility of “25%
reduction in 2020 compared to 1990 level” was assessed.

v Role of model was to show how to achieve the -25% target.
» Great East Japan Earthquake and Fukushima Dai-ichi Nuclear Power Plant Accident in 2011

* The new mitigation target in 2020 was decided to be “-3.8% compared to 2005 (+3.1% to 1990 level)”
on November 15, 2013.

v" Assumption: No nuclear power in 2020.

e Asalapan's mitigation target, "26% reduction compared with 2013 level"” was endorsed by the
Cabinet on July 17, 2015.

Unfortunately, these days, models have no role to play for decision of mitigation target.
e |n 2016, Cabinet decided 80% reduction of GHG in 2050 compared with present level.
* Since 2016, MOE]J started to discuss long-term low carbon vision in Japan.
* InJuly 2018, the 5th Strategic Energy Plan was approved by the Cabinet.
* InJune 2019, the long-term strategy of Japan was approved by the Cabinet.
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In addition to AIM International Workshop, activities on
capacity building in Asia are our important works.

Training workshop on AIM/Enduse at SIIT, Thammasat Univ.
from June 11 to 15, 2018 (10 Participants from 2 countries)

Provision of AIM/CGE at
Workshop on carbon neutral
development in Bhutan on Training workshop on AIM/CGE at SIIT, Thammasat Univ.
May 17 & 18, 2018 from June 26 to July 5, 2018 (7 participants from 3 cou%ztries)




NDCs of Asian countries

e Bhutan: To remain carbon neutral.

e Cambodia: 27% reduction in the year 2030 compared to the baseline.

e China: To reduce carbon intensity by 60% to 65% by 2030 below 2005 levels;

* India: To lower the emissions intensity of GDP by 33% to 35% by 2030 below 2005 levels.

* Indonesia: An unconditional 2030 GHG emissions reduction target of 29% below BAU including
LULUCF emissions and a conditional 41% reduction below BAU by 2030 (with sufficient
international support)

e Japan: To reduce emissions by 26% below 2013 emission levels by 2030.
» Korea: To reduce greenhouse gas emissions by 37% below BAU by 2030.

e Malaysia: To reduce GHG emissions intensity of GDP by 45% by 2030 relative to the emissions
intensity of GDP in 2005.

* Nepal: 50% reduction in dependency on fossil fuels by 2050.

e Thailand: An unconditional 20% reduction in emissions by 2030, compared to BaU levels. This could
increase to 25%, conditional upon the provision of international support.

e Vietnam: An 8% reduction in emissions by 2030, compared to BaU. This could be increased to 25%
conditional upon international support.

e USA: To reduce economy wide emissions by 26% to 28% below 2005 domestically.
 EU: To reduce domestic greenhouse gases emissions by at least 40% below 1990 by 2030.
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NDCs can achieve the 2 degree target?

Source: http://unfccc.int/resource/docs/2016/cop22/eng/02.pdf

More ambitious targets are needed toward 2/1.5 degree society. 14



Long-term low GHG emission development strategy

* Following countries have already submitted their long-term
strategies to UNFCCC (as of November 1).

Country Date submitted GHG reduction target
USA Nov. 16, 2016 80% reduction of GHG in 2050 compared to 2005 level
Mexico Nov. 16, 2016 50% reduction of GHG in 2050 compared to 2000 level
Canada Nov. 17, 2016 80% reduction of GHG in 2050 compared to 2005 level
Germany Nov. 17, 2016 Greenhouse gas neutrality by 2050
Rev: Apr. 26, 2017 | (Old target: 80-95% reduction of GHG in 2050 compared to
Rev. May 4, 2017 1990 level)
France Dec. 28, 2016 75% reduction of GHG in 2050 compared to 1990 level
Rev: Apr. 18, 2017
Benin Dec. 12, 2016
Czech Republic Jan. 15, 2018 80% reduction of GHG in 2050 compared to 1990 level
UK April 17,2018 80% reduction of GHG in 2050 compared to 1990 level
Ukraine July 30, 2018 66-69% reduction of GHG in 2050 compared to 1990 level

Republic of the
Marshall Islands

Sept. 25, 2018

Net zero greenhouse gas emissions by 2050

Fiji

Feb. 25, 2019

Negative emissions in 2050 (Very High Ambition scenario)

Japan

June 26, 2019

80% reduction of GHG in 2050, and decarbonized society
as early as possible in the 2nd half of 21st century

Portugal

Sep. 20, 2019

Greenhouse gas neutrality by 2050
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Past discussion toward long-term low carbon development
strategy at MOEJ

e Discussion on long-term low carbon development strategy in Japan was started
at Sub-committee on Long-term Low-Carbon Vision, Central Environment
Council in July 2016.

v In March 2017, The long-term low-carbon vision was reported.
English summary http://www.env.go.jp/press/103822/713.pdf
Japanese full report http://www.env.go.jp/press/103822/105478.pdf

v In March 2018, "Basic concept toward ambitious GHG reduction" was reported by
Central Environment Council.
http://www.env.go.jp/earth/earth/ondanka/post_38.html (in Japanese)

v' Main message: “Simultaneous solution” of economic and social problems such as
population decrease and aging issue etc., and climate change

» Innovation (on technology, socio-economic system and lifestyle) is the key

» Actions to reduce GHG by 80% by 2050
— Energy efficiency,
— Low-carbon energy supply, and
— Switch to low-carbon energies in end-use

» Taking into account "Carbon budget"
» Avoiding "Lock-in" effects
» Introducing "Carbon Pricing" as a policy to strengthen market competitiveness 6



Japan's long-term strategy as a Growth Strategy

e At Council on Investments for the Future (June 2018), "achieving growth
through investments in energy and the environment" was discussed
(http://japan.kantei.go.jp/98 abe/actions/201806/_00013.html).

v" From obligatory measures in response to the Government’s initiatives,

To the accelerated virtuous cycle between the environment and growth, and
encouraged technological innovations led by businesses

* Long-Term Strategy under the Paris Agreement as Growth Strategy (Aug. 2018-
March 2019; https://japan.kantei.go.jp/98 abe/actions/201808/ 00011.html)

v Measures against global warming are no longer a cost for companies. They are a
source of competitiveness. Companies that actively fight against environmental issues
attract funds from all around the world, enabling them to prepare for the next phase
of their growth and take further measures. This change, which can truly be called a
virtuous cycle between the environment and growth, has spread throughout the
world at an amazing pace in the past five years or so.

e Long-term strategy was approved by the Cabinet on June 11, 2019.
(https://japan.kantei.go.jp/98 abe/actions/201906/ 00031.html)

v Only vision in 2050 / toward decarbonized society. No roadmap to realize vision.
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Japan Long-Term Strategy under the Paris Agreement
as A Growth Strategy

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



Sectoral challenges to net zero emission
- Results from AIM/Enduse [Japan]

Power sector requires large-scale transformation.

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

Oshiro, K., Kainuma, M., & Masui, T. (2017). Transformation of Japan’s energy system to attain 19
net-zero emission by 2050. Carbon management, (in press)



Necessary efforts to achieve the target
Reduction effort to achieve target
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* Not only mitigation actions
but also socio-economic
scenario is important.

e Which action is effective for
both socio-economic
scenarios?

Level of GHG
mitigation measures

Share of nuclear power to total
electricity supply in 2030

B Industry B Residential B Commercial O Transport B Energy O Non-energy

as of June 2012 51



From IPCC SR1.5: Necessary measures and their volumes
will depend on socio-economic conditions.

https://www.ipcc.ch/site/assets/uploads/sites/2/2019/05/SR15 _SPM version_report_LR.pdf

Final emission pathways are the same among the scenarios, but the necessary mitigation
efforts are different because of the difference of baseline scenarios.
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Roles of research communities

e Good communication with other stakeholders through integrated
assessment models;
v Model can be a core tool to assess future vision.

» Model should be transparent to respond to criticism that "Model is black
box."

» All stakeholders must understand "What is model" correctly.

» Model cannot predict the future but only show a consistent future scenario
with inputs.

» By using model, we can experiment.

» But model is not real world. The most appropriate model must be used to
meet purpose.

v Not only model results but also clear narrative storylines are needed in order
to communicate with various stakeholders and disseminate accurate
information about simulation results.

Through good communication among all stakeholders, sustainable decarbonized
society can be realized.
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