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The 17 UN SustainableDevelopment Goals
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GHG emissions per capita

Can Asia Change the World through Leapfrogging?

A

(1) Depicting narrative scenarios for LCS
(2) Quantifying future LCS visions
(3) Developing robust roadmaps by backcasting

Funded by the Ministry of the Environment,

‘ [ Policy Packages for Asia LCS J Japan (GERF, S-6) and MIES

http://2050.nies.go.jp/index.html
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プレゼンター
プレゼンテーションのノート
Activities for LCD Knowledge Platform 
NIES and collaborative research institutes have proposed “Sustainable Low Carbon Societies” since 2004. A key element of the future direction under this platform is to contribute to the comprehensive locally tailored scientific knowledge and roadmaps aligning the Low carbon socities with other national and global objectives by collaborating with international projects. 

Securing the competitive research funding from the Ministry of the Environment, Japan, Currently, AIM has been utilized to quantify the pathways to achieve leapfrog development in Asia with a target of 50 % reduction in global GHG emissions by 2050 as compared to the 1990 level. Our research team aims to consider the pathways not only for low carbon emission, but also  improvement of energy access, reduction of poverty, improvement of energy security, and realization of economic growth and decoupling of energy consumption with growth. The Low carbon society policy assessment includes delineating future LCS vision by taking into account circumstances for different countries and identifying the necessary concrete countermeasures from the present to the year 2050 using a back-casting approach. 
Although each country in Asia-Pacific islands region are faced with country-specific environmental and development problems, We will need to find a way to go directly to LCS. 
The characteristic of our study is to use the idea of “back-casting”, which consider the future target image first, and investigate the necessity measures to achieve the target.
The idea of “backcasting” will be useful when you  quantitatively investigate what you need to do by when, and how to achieve a LCS by the target year. Unlike forecasting, where a future image is drawn by gathering present measures,  backcasting involves drawing up a target image and investigating measures needed for achieving the target. In order to develop and disseminate innovative technologies, we need to take various actions in advance, including knowledge accumulation of technologies, changes of social/financial market systems, and social infrastructure for accepting the new technologies. A backcasting view from our research will help you  investigate the timing of introducing each policy option considering these elements. 




Challenges toward low-carbon societies in Asia
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Problems In Asia

Economic Development, Energy, Ipternational

Low Carbon Asi

Economic Leap-frogging development to LCS

Energy: competition of biomass energy and food

Reseairch prod%ion P v Making roadmaps
Topigs Material: Social infrastructure and low materialization toward LCS by backcasting

Lifestyle: Tradition, Diversity in Asia

Institution: Barriers and policy plans to remove barriers

Transportation: Low carbon transportation
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*Development of qualitative scenarios
*Development of action plans and roadmaps
*Capacity building

*Analysis of Asian perspectives
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Outputs

Environmental indicators, economic development, ...

|

Bottom-up models
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AIM/Air AlM/Water |oo0 o0 <
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* Land use * Access to safe water
e Crop productivity * Risk of hunger

» Municipal solid waste < Diarrhea incidence

» Water demand e Air pollutant emission
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~  How to deploy our stuay to real world
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プレゼンター
プレゼンテーションのノート
We have applied our tool and proposed policy packages and estimated GHG reduction potentials in several countries in Asia..
You can download our results from our website.


Layers of changes needed in structures, institutions,
processes and mechanisms for a low carbon society

Short term
/ Financing mechanisms. \

Low carbon infrastructures.

\
/ Education for behavioral change. \
/ Channels for learning transfer. \
/ Conflict resolution with local stakeholders. \
/ Integrated policy making process & institutions. \
/ Holistic socio-economic-political paradigm & structures. \ Long term

There are formidable barriers that inhibit or slow down the introduction and diffusion of
low-carbon measures. Some require implementation of new mechanisms of market or

regulation. Those which require fundamental structural changes are harder to implement.
Inertia makes such changes difficult.




What kind of iIssues IAM Tools can address?

Issues Considered Examples
Integration of sustainable India's assessment of innovative
development goals, global options for meeting both
environmental problems, sustainable development goals
and sustainability and climate change objectives
Renewable energy, rural Thailand's and Korea's
electrification, and municipal environmentally sound energy
solid waste management innovations
Rain water, drinking water, Asia-Pacific countries'water and
weather, climate, .... sanitation developments and
national health improvements
City air pollution management | Beijing city air management
China air pollution and health
Impact

|IAM Tools can address country-specific
various environment and development problems



Challenge to mitigation

Shared Socio-economic scenarios (SSP) for
mitigation and impact analysis

SSP5: Conventional dev.

Rapid technology for fossil

High demand

High ec. Growth

Low population SSP2:
Middle of the Road

SSP1:Sustainability

Rapid technology

High environmental
Awareness

Low energy demand
Medium-high economic growth
Low population

SSP3: Fragmentation
Slow technology
Development (dev-ing)
Reduced trade

V. Slow ec. growth
Very high population

SSP4: Inequality
Slow technology

High inequality

Low energy demand
Slow economic growth
High population

Challenge to adaptation

>



®
The Consequence of Climate Mitigation on Food Security

Aim of the study:

» Quantify the 3 impacts on food security

» Explore the possibility of reducing the negative impacts of
mitigation measures by transferring funds.

1. Future climate change will affect food supply and demand
through change in crop yields.

2. Heavy bioenergy implementation would cause land
competition between food and energy crops owing to limited
land and water resources.

Bioenergy
impact

3. Mitigation measures to stabilize GHG concentration at 450
ppm would cause GDP loss by 2050 —>
(IPCC AR4 WGIII chapter 3).

AIM Hasegawa et al., 2013

ASIA-PACIFIC INTEGRATED MODEL

Macroeconomic
impact



プレゼンター
プレゼンテーションのノート
These area a Lots of study on relation bewteen CC and food and agriculture.


1. 気候変化は作物収量の低下を通じて食料供給に影響する
2.大規模バイオエネ導入は食料とエネ作物の競合をもたらす
3. 450ppm安定化に向けた対策は5.5%GDPロスをもたらす


1o,

utput examples

Risk of hunger in the 215t century

21st-century risk of hunger strongly differs among different socioeconomic

conditions

Regional distribution depends greatly on population growth, equality in food
distribution and increase in food consumption

Regions with greater population growth face higher risk of hunger.
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ASIA-PACIFIC INTEGRATED MODEL
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プレゼンター
プレゼンテーションのノート
We developed the 21st-century Scenarios of risk of hunger using SSPs by quantifying qualitative and quantitative available information for several elements (i.e. crop yield growth, equality of food distribution, changes in diet etc.)
As results, the scenarios of risk of hunger widely differ among SSPs; going up in SSP3, going down in SSP1,2 and 5.
We conducted decomposition analysis of the behavior of the future changes in the risk of hunger.
We clarified that population growth, improvement of equality in food distribution and increase in food consumption greatly influence the future risk of hunger and they are important elements in long-term assessments.


2°C Stabilization: Mitigation Alternatives

Conventional Approach: transition with
e Eile )y & el conventional path and carbon price
* High Carbon Price
 Climate Focused Technology Push
Device Efficiency » Top-down/Supply-side actions

Infrastructure

Nuclear

Million Ton CO2

S Technology Co-operation Areas
* Energy Efficiency

Fossil Fuel Switch * Wind/Solar/Biomass/Small Hydro
* Nuclear/Low Carbon Infrastructure

Residual Emissions

0 T T T T 1

2000 2010 2020 2030 2040 2050

Sustainability Approach: aligning climate

and sustainable development actions e FRiE
e Low Carbon Price Reduced Consumption
» Bottom-up/Demand-side actions
» Behavioural change
* Diverse Technology portfolio

M Recycling
Material Substitutions
W Device Efficiency

W Renewable Energy

Million Ton CO2

Technology Co-operation Areas Y
« Transport Infrastructure Technologies = Infrastructure
» 3R, Material Substitutes, Renewable Energy W Fuel Switch
* Process Technologies
» Urban Planning, Behavioral Changes

H Residual Emissions
0]
2000 2010 2020 2030 2040 2050

Source: P.R. Shukla

Indian Institute of Management, Ahmedabad, India



Assessment of Safe Water/Sanitation Technologies and
Management Options
- lllustrative example of India’s case -
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O&;ge"amp'es 6 GHGs emissions pathways in Asia L M
s and comparison with 2 °C target pathways  #3%

€ Emissions constraints of achieving 2°C-3°C were calculated based on UNEP Gap Report
@ Future global economy-wide carbon prices scenarios (US$/tCO,)

Scenario name 2013 2020 2030 2040 2050
Reference 0 0 0 0 0
50 USS/tCO2 3.75 12.5 25 37.5 50
100 USS/tCO2 7.5 25 50 75 100
200 USS/tCO2 15 50 100 150 200
400 USS/tCO2 30 100 200 300 400
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Source) modified from Hanaoka et al, Environmental Pollution (2014) 14



Output examples

i SLCP & Air pollutants emissions in Asia ;
NIES japax - Cobenefits of implementing CO2 mitigation polncneszm»»w
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Assessment of INDCs using AIM/CGE[Global] (Ver.1)

Targets proposed in INDCs are meaningful and necessary to
develop low carbon society. However, achievement of the 2 °C
target will depend on the revision of INDCs and mitigation
measures after 2030. Share of GHG emissions in Asia Is large,
therefore mitigation measures in Asia, become more important.
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GDP Changes and Global Mean Temperature Change
(Assessment of INDCs)

The global GDP decrease in INDC scenario is lower than that of
2.6W _opt by 2050, but it becomes larger after 2050. The global
mean temperature increase in 2100 compared with the pre-
industrial level will be 4 °C in REF scenario, and 3.3 °C iIn
INDC_cont scenario. Note that the costs of climate impacts are not
counted Iin the GDP analysis. If we count the costs of climate
Impacts, GDP of Ref scenario could be lower than 2 degrees

scenarios.

GDP change to reference [%]

2000 2020 2040 2060 2080

2100
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Global GDP change to Ref
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Global mean temperature increase
[C]

2000 2020 2040 2060 2080 2100

| Ref 2.6W_opt 2.6W_INDC INDC_cont |

Global mean temperature change to
the pre-industrial level



Trends of global primary energy supply
(Assessment of INDCs)

In 2030, INDCs will be able to lead the reduction of the global
primary energy supply through the energy saving, and the switch
from fossil fuels to non-fossil energy. In 2.6W _INDC pegged
with the 2 °C target, this trend after 2030 will be more likely, and
the total primary energy will be around 60% compared with Ref.
Moreover, 75% of total supply will be renewable energy.
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INTEGRATED SCENARIOS OF MEETING SDGS
WITHIN PLANETARY BOUNDARIES — VERSUS BAU

HUMAN DEVELOPMENT/ECONOMIC DEVELOPMENT/EARTH RESILIENCE

Normative framing of desired future: SDGs within Planetary Boundaries
/‘m . e 3 S :
/KT : .

GLOBAL

TECHNOLOGY/SOLUTIONS; POLICY REFORM;
EQUITY; HUMAN DYNAMICS; EARTH DYNAMICS

\_

ALTH, EDUCATION

ECOSYSTEM SERVICES

WATER, OCEANS

/

Source: Based on Johan Rockstrom, 2015



ASIA-PACIFIC INTEGRATED MODEL

Messages from AIM
-Integrated Environmental Assessment-

|AM tools can assess policies to achieve SDGs &
national targets, link science and policy, and assist
to improve effectiveness of policy-making.

Quantitative assessment can provide information
and insights for making innovative choices
delivering co-benefits.

Technology and . Sustainable

. . . . . Development
Institution Innovations

are keys to extend the
frontier of environment
and development.

..................................................

Innovation
strategies

National Economic

Targets

F

Environmental Quality

National Environment Goals



Messages from AIM

-Integrated Environmental Assessment-

4. Thereis a gap between 2 °C target and
INDCs. How to fill the gap is a challenge and
the policies to meet SDGs can enhance to
meet the climate goal.

5. There are great opportunities in Asia to
achieve sustainable development by I;e_ap-

frogging.




Thank you for your
attention!

http://2050.nies.go.jp/LCS/

Live simply so others may simply live.
Mahatma Gandhi

AIM
ASIA-PACIFIC INTEGRATED MODEL



ASIA-PACIFIC INTEGRATED MODEL

Additional Slides
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Concrete/practical steps for transformation

® \\e should try to meet the climate change targets and SDGs as
one overarching goal, as they are complimentary and one cannot
do without the other — a failure to meet targets set by the climate
change regime would also have an adverse effect on achieving
the SDGs.

® Not only for targets for GHG emissions reduction, but also for
targets for SDGs, it Is utmost important to take data In a
comparable manner, with uniform indexes and hard measures.

® In the post-2015 development era, multi-stakeholder
partnerships are expected to play an increasingly important role
In the Implementation of sustainable development.

Source: Presentation by Sébastien Treyer, Iddri at
The 7t Low Carbon Society research network,
Paris Conference



What kinds of things matter most for
adaptation challenges?

e Expert Survey Results (41 respondents), Schweizer and
O’Neill, 2011, variables that most shape adaptation
challenges

— Per-capita income (36)

— Quality of governance (36)
— Extreme poverty (35)

— Coastal population (19)

— Water availability (19)

— Urbanization (18)

— Educational attainment (18)
— Innovation capacity (17)

Source: Marc A. Levy, Deputy Director, CIESIN



TARGETS

13.1
Strengthen resilience and adaptive capacity to climate-related hazards and
natural disasters in all countries

13.2
Integrate climate change measures into national policies, strategies and planning

13.3
Improve education, awareness-raising and human and institutional capacity on
climate change mitigation, adaptation, impact reduction and early warning

13.a

Implement the commitment undertaken by developed-country parties to the
United Nations Framework Convention on Climate Change to a goal of mobilizing
jointly $100 billion annually by 2020 from all sources to address the needs of
developing countries in the context of meaningful mitigation actions and
transparency on implementation and fully operationalize the Green Climate Fund
through its capitalization as soon as possible

13.b

Promote mechanisms for raising capacity for effective climate change-related
planning and management in least developed countries and small island
developing States, including focusing on women, youth and local and
marginalized communities
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