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International Network of AIM (Asia-Pacific Integrated Model)

The 27th AIM International Workshop (Online; Sep. 30 & Oct. 1, 2021)

e Asian countries will update their mitigation target and roadmap to achieve the 2/1.5
degree target reflecting their issues to be solved and the resources to be endowed.

e Model can be a collaboration tool between science and decision making process. From

the long-term viewpoint, each country will need the capacities to develop model and
scenarios by itself.

e AIM (Asia-Pacific Integrated Model) has supported Asian countries to develop the
integrated assessment model and their long-term low carbon/decarbonized scenarios.

e https://www-iam.nies.go.jp/aim/index.html



China
2060: carbon neutrality

2030: 60-65% carbon intensity
reduction to 2005

Thailand
2065: carbon neutrality

2030: 20-25% reduction of GHG
to 2005

—

Nepal
2045: net zero emissions

2030: 15% of total energy
supply from clean energy

India
2070: zero carbon
2030: 33-35% carbon intensity

NDC and LTS of some Asian countries

Korea
2050: carbon neutrality

2030: 24.4% reduction of GHG
to 2017

Singapore
2050: 33 MtCO2e

2030: Peak out emissions to
65MtCO2e

Cambodia D

2050: -

2030: 41.7 % reduction of GHG
to BaU

Philippines
2050: -

2030: 2.71-72.29 % reduction of
GHG to BaU

reduction to 2005

Vietham
2050: net zero GHG

2030: 9-27% reduction of GHG
to BaU

LTS to UNFCCC.

countries which submitted their

Japan
2050: net-zero GHG

2030: 46% reduction of GHG
to 2013
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Indonesia

2060: net-zero emissions :

2030: 29-41% reduction of GHG
to BaU

Malaysia
2050: carbon neutrality

2030: 45% carbon intensity
reduction to 2005

_______

Lao
2050: net zero GHG

2030: 60.7% reduction of GHG
to BaU

Bhutan
2050: -
2030: Remain carbon neutral

| 2

countries which have not yet
submitted their LTS
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Bangladesh
2050: -

2030: 6.73-21.85% reduction of
GHG to BaU




To achieve 1.5°C target,
drastic global GHGs reduction is needed.

Present pledge
level is not enough
to 2/1.5°C target
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More ambitious
target is needed.

Source: UNEP(2021) Emissions Gap Report 2021



Revised GHG mitigation target of Japan
to achieve carbon neutrality

15
14 mEE -------_- ___— X
13 _---- = ___ __—_
z 12 °n /™
o 11
(] X
S 10 N
Q 9 A
o s S
a7
2 6
é’ 5
w4 N
o 3
T X
)
1 - N
O IIIIIIIIIIIIIIIIIIIIIIIIIIIIII‘
-1
1990 1995 2000 2005 2010 2015 2020 2030 2040 2050
B CO2 Energy industries M CO2 Industries B CO2 Transportation CO2 Commercial
CO2 Residential Non-energy CO2 CH4 N20
HFCs M PFCs M SF6 B NF3
Absorption x Previous target
Source:

Historical data: Greenhouse Gas Inventory Office of Japan, Japan's National Greenhouse Gas Emissions
Target: Japan’s Nationally Determined Contribution (NDC)
-



Necessary actions to achieve a carbon neutral society

« Major directions toward low carbon society: 1) Reductions in energy consumption; ) use of
lower carbon energy sources; and 3 energy transition (electrification).

e To achieve carbon neutrality, in addition to 1) — 3 measures, @) negative emission technologies
will be needed.

 Moreover, role of B social transformation will be important to realize carbon neutrality.

@ Reductions in energy consumption

Energy consumption

@ use of lower carbon energy sources ;
strengthening of @ to @ measures

Electricity @

CO2 intensity

L. i iti lectrificati .. . 1
Present CO2 emissions © energy transiton (lectrcation) CO2 emissions in 2050 : :

@ Negative emission technologies

Source: MOEJ (2015) Report of committee on mid-long term GHG reduction




Assessment of net zero GHG emissions in Japan in 2050
based on AIM

* In this assessment, hourly renewable electricity supply and
demand is taken into account.

« We analyzed "technology" scenario in which net-zero
emissions will be achieved through the diffusion of
decarbonization technologies such as energy conservation,

(MtCO2eq)

atfrr]erNET.s renewable energy, and electrification, and a "technology +

orestation . . " . . . . .

BECCS social transformation” scenario in which the diffusion of
CCS decarbonization technologies is combined with progress of

B HECs digitalization, circular economy, etc.

M N20  Fossil fuels currently account for more than 80% of the total
CH4 primary energy supply, but by 2050, renewable energy will
CO2 (non-energy) account for about 70%, and energy self-sufficiency will have

M CO2 (energy) improved significantly from 15% (2018) to 70% (2050).

» A large proportion of energy-related CO2 emissions in 2050 will
come from synthetic fuels, and since a certain amount of
emissions will be inevitable even if decarbonization measures
are promoted in 2050, negative emission technologies will be
necessary to reduce GHG emissions to virtually zero.

» To achieve a decarbonized society, additional investment of 9-
Tech  +Social 11 trillion yen per year will be needed for insulation of houses
and buildings, renewable energy, etc. Net energy imports will
drop from about 16 trillion yen (2018) to 4-5 trillion yen in 2050.

GHG emissions in Japan
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Toward decarbonized Asia

e Final goal is common among countries: sustainable decarbonized development
v’ But process/strategy may be different among countries;
v’ Viewpoint of economy and CO2

. . . : 100
» Japan, Korea: immediate drastic CO2 reduction O: 1990, X : 2000, A: 2015
N AT » 1990-2015
> : strong decoupling > 2015-2050
between economic growth and CO2 reduction 10 | = =205 xcee%r
. . . o gt
> Bhutan, India, Indonesia, Lao, Vietnam: S .| £ &
economic growth with maintaining CO2 o [V Lo
. + 1 A
emissions | - o,’é&.?“"\ \
» Cambodia, Nepal: economic growth < L O ot 4 vy
. . . . ey o o
In developing countries: correction of disparities N 01 | © 94‘* \ \
between urban and rural O do \ \

v’ Other viewpoints o Vv oy
> ResF)urce er.u?lowment . . 100 1,000 10,000 100,000
» Social conditions such as aging, available GDP per capita [USS at 2010]

technology, etc

e Quantitative assessment based on AIM, which is customized to each country, is
needed to show future scenarios and roadmaps toward the decarbonized society.




Overall research procedure of our decarbonized society
scenario development

Area

Base year
Target year
Covered sectors
Actors/Players
DCS target

Quantifications of
parameters:

Population

Final demand
Transport parameters
Energy service
demand generation
Energy device share
Power supply
assumptions

Setting framework

Qualification of Socio-
economic Vision

Quantification of Socio-
economic Visions and
GHG emission

Trial and error to keep
consistency and unity
among Socio-
Economic policies and
DCS targets

Analysis of Alternative
DCS scenarios and
measures

Design DCS Actions
and Roadmaps from
the analysis

Demography
Lifestyle

Economy

Transport

Building

Resource efficiency
Energy strategy
Power supply

Evaluation of Scenarios /
measures:

Transportation system
Energy service
demand generation
Energy device share
Power supply options
Renewable energy
Carbon sink

etc.
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How to combine the tools in order to keep consistency and
unity among socio-economic policies and DCS actions

An integrating tool of future
economic, industrial, social and
energy visions with mitigating
options.

Designing Snapshot of DCS visions

Extended snapshot
tool (ExSS)

Economic
analysis

of DGS Quantification of
DCS scenarios

A tool for keeping macro-
economic consistency
among supply, demand
and resource constraints,
and for estimating macro-
economic impacts.

Engineering

) : A tool for people and
and financial

. industry’s demand
analysis of DCS  generation processes,
technology deployment,

Request of more and their impacts on
practical, realistic =~ GHG emission.
roadmaps and also tractable tools for
Decarbonized Development Strategies

Institutional and
logical design of DCS

Decarbonized
Development Actions

and Roadmaps
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Expected structure to support climate policy in Asian country

NDC and LTS Agreement
4‘ ’A between countries
{ Government MOEJ, Embassy, JICA ]
Z N\ _7/\§ A/%_ Z N\
Provision of numerical results
Policy needs f Policy support
& requests Reseanlch requests

N Z N Z ] ] N Z
OtKer Research institute OtHer
stake- AIM team stake-
holders (AIM members) holders

Research collaboration, Provision of AlM,
Analysis support, Capacity development

[Asian country] [Japan] 1




Prof. Bundit Limmeechokchai
Th 3 | |a N d (Sirindhorn International Institute of Technology, Thammasat University)

Third National Communication

_— ]

As mentioned, both Thailand’s NAMAs and Thailand’s NDC were
developed on the basis of BAU (Figure 3-1). The BAU scenario was
created by using the Asia-Pacific Integrated Assessment Model (AIM).
The AIM model was developed in collaboration between the National
Institute for Environmental Studies (NIES) Japan, Kyoto University, the
Mizuho Information & Research Institute, and other Asian researchers
including Thailand. The AIM model focuses on relevant policies to

https://unfccc.int/documents/181765 support low-carbon pathways.
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Prof. Bundit Limmeechokchai
Th 3 | | an d (Sirindhorn International Institute of Technology, Thammasat University)

Mid-century, Long-term Low Greenhouse Gas Emission Development Strategy

https://unfccc.int/sites/default/files/resource/Thailand_LTS1.pdf
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Prof. Rizaldi Boer

|ndoneSia (Bogor Agricultural University)
_ . Prof. Retno Gumilang Dewi and
Long-term strategy for Low Carbon and Climate Resilience 2050 Dr. Ucok WR. Siagian

(Bandung Institute of Technology)

https://unfccc.int/sites/default/files/resource/Indonesia_LTS-LCCR_2021.pdf "



Vietnam
Joint Ministerial Statement: 6thViet Nam - Japan Environmental Policy Dialogue (August 25, 2020)

[ ~

—

Regarding mitigation, both sides agreed on comprehensive
cooperation for advancing transition towards
decarbonization in Viet Nam through introducing and/or
updating policies, instruments, capacity building and
diffusion of low-carbon and decarbonized technologies,
including developing the long-term strategy and
mainstreaming renewable energy by for instance utilizing
AIM model.

https://www.env.go.jp/press/files/jp/114598.pdf
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Vietham

Joint Cooperation Plan on Climate Change toward Carbon Neutrality by 2050 between the MOEJ
and the MONRE of Viet Nam (November 24, 2021)

a. The development of National Strategy on Climate Change
for the period to 2050 including the Long-Term Strategies
(LTS) as required by Paris Agreement especially through
analysis of future emission scenarios utilizing Asia-Pacific
Integrated Model (AIM);

b. The development of city-level LTS especially through
analysis of future emission scenarios utilizing AIM and

/I formulation of decarbonizing projects through City to City

collaboration such as Hai Phong City and Kitakyushu City;

https://www.env.go.jp/press/files/jp/117125.pdf
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Findings from our activities

e “Plan for Global Warming Countermeasures” in Japan mentions that
the AIM will be utilized to support climate policies and capacity
development toward the decarbonized society development in
developing countries.

» Good collaboration between policy makers and researchers in both
Japan and partner countries is important to develop effective carbon
neutral scenarios and roadmaps.

» Our goal is that developing countries will develop and realize their
own decarbonization scenarios and roadmaps reflecting specific their
circumstances. In order to realize this goal, long-term collaboration
based on AIM including capacity development is essential.

» Local researchers will directly support decarbonization scenarios and
roadmaps in each country. AIM will strongly support this activity.

» Collaboration among Asian countries through application of AIM will

also be important in promoting decarbonisation of Asia.
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