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Climate change 2014, mitigation of climate change Key Insights from AR5
Ottmar Edenhofer: co-chair of IPCC AR5, WGIII (PIK)

This presentation summarizes main findings from the Working Group III contribution to the IPCC’ s Fifth As-
sessment Report. It broadly follows the outline of the Report’ s Technical Summary and includes the following main

topics and conclusions:

1. Past GHG emissions trends and drivers: GHG emissions growth between 2000 and 2010 has been larger than
in the previous three decades. About half of cumulative anthropogenic CO, emissions between 1750 and 2010
have occurred in the last 40 years. Regional patterns of GHG emissions are shifting along with changes in the
world economy. GHG emissions rise with growth in GDP and population; long-standing trend of decarbonisa-

tion of energy reversed.

2. Future mitigation scenarios: Without additional mitigation, global mean surface temperature is projected to
increase by 3.7 to 4.8C over the 21st century. Stabilization of atmospheric concentrations requires moving
away from the baseline — regardless of the mitigation goal. Mitigation involves substantial upscaling of
low-carbon energy. Delaying mitigation increases the difficulty and narrows the options for limiting warming
to 2C. Mitigation cost estimates vary, but do not strongly affect global GDP growth. Availability of technology
can greatly influence mitigation costs. Mitigation can result in large co-benefits for human health and other

societal goals.

3. Sectoral mitigation options: Baseline scenarios suggest rising GHG emissions in all sectors, except for CO,
emissions in the land - use sector. Mitigation requires changes throughout the economy. Systemic approaches
are expected to be most effective. Mitigation efforts in one sector determine efforts in others. Decarbonization
of energy supply is a key requirement for limiting warming to 2C. Reducing energy demand through efficiency
enhancements and behavioural changes are a key mitigation strategy. The wide-scale application of available
best-practice low-GHG technologies could lead to substantial emission reductions. Costs of many power supply

technologies decreased substantially, some can already compete with conventional technologies.

4. Mitigation policies and institutions: Effective mitigation will not be achieved if individual agents advance their
own interests independently. Substantial reductions in emissions would require large changes in investment
patterns and appropriate policies. There has been a considerable increase in national and sub-national mitiga-
tion policies since AR4. Sector-specific policies have been more widely used than economy-wide policies. Cli-
mate change mitigation is a global commons problem that requires international cooperation across scales.

Forms of international cooperation vary in their focus and degree of centralization and coordination.
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Emission pathways, mitigation costs and the economic impacts
Keigo Akimoto: LA of Chapter 6, IPCC (RITE)

The 5™ Assessment Report (AR5) of IPCC WG3 gathered the emission scenarios of over 1000 from the global re-
search communities (basically from peer-reviewed articles), and evaluated the emission pathways based on the sce-
narios. The number far exceeded the number of scenarios gathered for the 4™ Assessment Report (AR4), 177. Such
large number of the gathered scenarios in the AR5 provided more robust insights.

The outlook of CO, emissions in baseline (no specific climate policy scenarios) doubles and triples by 2050 and the
end of this century, respectively, relative to the current level. Under the baseline scenario, the global mean tempera-
ture rise reaches about 4Crelative to the preindustrial level when the climate sensitivity is the median value. Un-
der this scenario, large increase in the temperature will continue also after 2100, and the climate change risks will
become severer (The WG1 and 2 provided the outlooks of the dangerous climate change risks under 4 Crise world.).

The AR4 gathered six scenarios as the lowest level of scenario category in which the 450 ppm CO,eq stabilization
scenarios correspond to the equilibrium temperature of below around 2Crise relative to preindustrial level. In the
ARS5, a large number of such lower levels of emission scenarios was also assessed because the “2Ctarget” has been
widely discussed in the international negotiations on climate change after the AR4 (The scenario category which
has the largest number of scenarios is 480-530 ppm CO,eq in 2100.). The gathered scenarios include many of over-
shoot scenarios with respect to not only atmospheric GHG concentration but also global mean temperature. The
AR5 shows the scenario category table by using the temperature in 2100 for the overshoot scenarios, while the AR4
shows the equilibrium temperature. For the estimates of temperature change, the AR5 provided not only the medi-
an value of temperature rise but also the probabilities to achieve the temperature targets of 1.5, 2, 3 and 4C, while
the AR4 adopted the best estimate value of the equilibrium climate sensitivity (corresponding to almost the median
value, 50% probability). How to treat the achievement probability for the temperature target affects large differenc-
es in allowable emission levels. Lower emissions, of course, are better for alleviating climate change damages. On
the other hand, the assessment of AR5 implies that allowable emissions and emission pathways have considerable
flexibilities even for the target below 2°C, which means that 450 ppm CO,eq stabilization is not necessarily required
for the 2 C target.

For the mitigation cost assessments, the AR5 summarized that the CO, marginal abatement cost was about 100-
300 $/tCO, and about 1000-3000 $/tCO, in 2050 and 2100, respectively, for the scenario category of 430-530 ppm
CO.eq. In this scenario category, the GDP loss in 2100 is about 4-10% of baseline GDP (median: about 5%). The GDP
loss is not small, compared with the current GDP share of Africa is 2.4% of the global GDP.

In the technology assessment perspectives, the AR5 summarized the mitigation costs when some major technolo-
gies are unavailable. The main message from the assessment is that all of the major mitigation technologies are re-
quired for achieving low levels of emission scenarios such as 450 ppm CO,eq. Some models showed no feasible solu-
tions to achieve such low levels of emission scenarios even when only one technology of the major technologies is
unavailable. The other models which showed feasible solutions pointed out a large increase in the mitigation cost
when only one technology of the major technologies is unavailable. For example, in the case without CCS under the
450 ppm CO.eq. scenarios, the global mitigation costs will be about 2.4 times compared with the cost in the case all
technologies are available.

For the long-term mitigation cost assessments, the least cost measures are usually assumed. That means margin-
al abatement costs are assumed to be uniform across all countries. For the achievement of the least costs as shown
in the AR5, it is required that the domestic emission reductions also match the mitigation measures with equal
marginal abatement costs across countries. In this presentation, mitigation emission reduction levels for major

countries to meet the equal marginal abatement costs estimated by a RITE model will be also introduced.
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Sectorial mitigation strategies, and the co-benefits of climate policies
Keywan Riahi: LA of Chapter 7, IPCC (IIASA)

The fifth Assessment Report of the IPCC WGIII has collated about 1200 scenarios from the literature in order to
assess greenhouse gas (GHG) mitigation strategies, their costs and benefits to reach different long-term climate tar-
gets. This talk will discuss broad characteristics of these scenarios in terms of GHG emissions reduction require-

ments and overall costs of mitigation.

Achieving low GHG concentration targets requires fundamental changes to the supply- and demand-side of the
energy system as well as GHG emissions reductions in the forest and agricultural sector. A specific focus of the talk
will be on the role these different sectors in achieving low GHG concentration levels that are consistent with a glob-

al average temperature change of 2C compared to pre-industrial levels.

A wide portfolio of mitigation options in the energy supply, transport, buildings, and the industry sector exist that
can contribute to cost-effective mitigation of greenhouse gases. Achieving this target requires that GHG emissions
approach zero or become even negative in the long term. This talk will present main findings about the sectoral mit-

igation strategies, and the important interdependencies that exist across them.

An important finding from the AR5 is that mitigation will require changes to the current investment patterns
with substantial increases in investments into energy efficiency and low-carbon energy supply technologies. These
investments can help not only reducing GHG emissions, but can lead at the same time to important co-benefits for

other non-climate policy objectives at the local and national scale.

The talk will particularly focus on the assessed co-benefits for air pollution and energy security, and conclude
with a discussion of why integrating GHG mitigation policies into broader sustainability objectives will be essential
for maximizing synergies and avoiding trade-offs thus permitting to achieve multiple policy priorities simultaneous-

ly and most cost-effectively.
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Assessment of mitigation policies
Taishi Sugiyama: CLA of Chapter 15, IPCC (CRIEPI)

Chapter 13, 14, &15 Global, Regional & National Policies and Institutions
Chapter 13, 14, &15 of IPCC AR5 assessed the scientific literature on global, regional & national policies and in-

stitutions. Key findings include the followings.

The Kyoto Protocol was the first binding step toward implementing the principles and goals of the UNFCCC

It has had limited effects on global emissions because:

e Some countries did not ratify the Protocol

e Some Parties did not meet their commitments

e Its commitments applied to only a portion of the global economy
The Parties to the Protocol collectively surpassed their collective emission reduction target in the first com-
mitment period

e But the Protocol credited emissions reductions that would have occurred even in its absence.
The Kyoto Protocol does not directly influence the emissions of non-Annex I countries, which have grown rap-
idly over the past decade.

The Kyoto Protocol’ s flexible mechanisms have helped to improve its economic performance, but their environ-
mental effectiveness is less clear

The Clean Development Mechanism (CDM) created a market for emissions offsets from developing coun-
tries
e It generated credits equivalent to 1.4 billion tCO,eq as of October 2013
e But environmental effectiveness has been mixed due to concerns about:
e Additionality of projects
e Validity of baselines
e Possibility of emissions leakage
e Recent price decreases
e TIts distributional impacts were limited due to the concentration of projects in a limited number of
countries.
e The Protocol’ s other flexible mechanisms, Joint Implementation and International Emissions Trad-

ing, have raised concerns related to government sales of emission units

The role of climate-specific regional cooperation agreements in addressing mitigation challenges could be
strengthened.

The EU-ETS has demonstrated that a cross-border cap-and-trade system can work, but the low carbon price
in recent years has not provided sufficient incentives to motivate additional mitigation action.

Binding regulation-based approaches such as the EU Directives on energy efficiency, renewable energy, and
biofuels, have had some impact on mitigation objectives.

Overall, one of the main barriers relates to the low level of regional integration and associated willingness to

transfer sovereignty to supra-national regional bodies to enforce binding agreements on mitigation.

There has been a considerable increase in national and sub-national mitigation plans and strategies since AR4.

In 2012, 67% of global emissions were subject to national legislation or strategies versus 45% in 2007.

There has been an increased focus on policies designed to integrate multiple objectives, increase co-benefits,
and reduce adverse side-effects.

Sector specific policies have been more widely used than economy-wide policies.

Technology policy complements other mitigation policies.

Technology policy includes technology-push policies such as publicly funded R&D and demand-pull such as
governmental procurement programmes.

Technology support policies have promoted substantial innovation and diffusion of new technologies, but the
cost effectiveness of such policies is often difficult to assess.

Program evaluation data can provide empirical evidence on the relative effectiveness of different policies and

can assist with policy design.
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Panel discussion
Coordinator : Mitsutsune Yamaguchi: LA of Chapter 1, IPCC ( Tokyo Univ./RITE)

Panel discussion Comments by coordinator

1) Necessity of integrated response strategies based on three WG reports
Importance of the synthesis report
Improvement in the figure, so-called " Burning Embers” , which shows the relationship how temperature
increase affects 5 different kinds of climate risks

Comparison between mitigation cost and avoided damage yet to be known

2) Key differences between AR4 and AR5
ARA4 used equilibrium concentrations and temperature whereas in AR5 those are the ones in the year 2100 :
discontinuity
Incidentally, ultimate objective of response measures is described as the stabilization of GHG concentration
at the level not dangerous (Article 2 UNFCCC) .
What does overshoot scenarios mean? (Relationship with the tipping point)

Climate sensitivity has been changed and best estimate was not shown

3) Two degree C target
So far “2C target” means the stabilization target. Policymakers need to clearly understand the implication of
2C in 2100.

Too many discussions focusing on 2C

4) Technology is the key
All technologies should be commercially available to attain challenging targets. Many scenarios show nega-
tive emissions in late 21th century that clearly require BECCS and large-scale afforestation. Need to exam-

ine trade-offs between food securities etc.

5) Balanced approach among other urgent global issue -feasibility issues-
Article 2 of UNFCCC also states the need to balance risks of climate damages (too little response measures)
and unsustainable economic growth (excessive response measures) .
Efficient resource allocation between globally urgent issues and climate change to be considered for the poli-

cies to be feasible.

6) Future of IPCC - IPCC and international negotiations
IPCC’ s role of providing policy relevant information to policymakers and government review
The important chart was deleted at the Governments’ review.
Only headlines were left in Section SPM5.2, International cooperation
“Summary for Policy makers” or “Summary by Policy Makers™ ?

7) Combatting climate change and IPCC (Proposal)
Risk management strategies under global warming which has uncertainties but is inevitable
Balanced approach among various urgent global issues

Provide information on option value of geo-engineering under uncertainty of climate sensitivity
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Panel discussion

Panelists : Masayo Hasegawa (Keidanren/Toyota)

KEIDANREN's Initiative to Tackle Climate Change
1. Basic Concept

(1) Climate change should be addressed globally in the long turn. Technology holds the key tackle this issue.

(2) It is important to promote widespread use of BAT (Best Available Technologies) domestically as well as
disseminate existing technologies on a global scale.

(8) In addition, developing and diffusing innovative break-through technologies will be essential in order to
tackle global warming in the long term.

2. What have we done so far? -Promotion of the KEIDANREN’s Voluntary Action Plan-

(1) KEIDANREN launched Voluntary Action Plan to tackle climate change in 1997.

(2) Participants consist not only from the manufacturing or energy conversion sector, but also from commercial
and transport sector. Each industry set a reduction target and strive to realize it. Third-party evaluation
committee reviews annually.

(3) Industrial and energy conservation sector had a common target, to keep CO, emissions from fiscal 2008-
2012 to below the level of fiscal 1990, and marked 12.1% reduction. Efficiency improvement was driving
force for this accomplishment.

3. Where are we heading? -KEIDANREN’s Commitment to a Low Carbon Society-

(1) In Japan, emission from commercial and residential sector is increasing. Globally, emission from the devel-
oping countries are increasing. In addition, innovative technology is essential to tackle climate change in
the long run.

(2) KEIDANREN' s Commitment to a Low Carbon Society is composed of 4 pillars.

(D Establishment of reduction targets for domestic business operations at 2020
Strengthened cooperation with other interested groups

@

(3 Contributions on the international level

@ Development of innovative technologies
3)

(3) Endeavor to expand our efforts based on the Commitment to a Low Carbon Society in order to further en-
hance our contribution to long-term measures

Establishment of targets etc. for domestic business operations at 2030

Strengthened cooperation with other interested groups

@

@

(® Contributions on the international level Efforts shall be enhanced to the extent possible
@ Development of innovative technologies

4)

(4) KEIDANREN will continually implement the PDCA cycle to ensure effectiveness, transparency and credi-

bility. The Plan will be reviewed drastically in 2016.

(5) Cap-and-trade style domestic emission trading scheme will not only hinder corporateinitiatives taken from
an LCA perspective but also slow R&D efforts by enabling companies to meet targets by simply purchasing

credits.
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Name : Hirofumi KATASE
Present Post : Director-General, Industrial Science and Technology Policy and Environ-
ment Bureau, Ministry of Economy, Trade and Industry (MET]I)

After obtaining a law degree at the University of Tokyo in March 1982, Mr. Katase
joined the Ministry of International Trade and Industry (MITI). He served as Director
of Petroleum and Natural Gas Division, Director of Aerospace and Defense Industry
Division, as well as Director-General for International Trade Policy at METI and Depu-
ty Secretary-General of Secretariat of Headquarters for Space Policy at the Cabinet
Secretariat. He took up his current position in June 2013. He is responsible for inno-
vation policy, climate change policy and promotion of environment-related industries.
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Ottmar Edenhofer studied philosophy and economics. He is Deputy Director and Chief
Economist at the Potsdam Institute for Climate Impact Research (PIK), Professor of
the Economics of Climate Change of the Technical University Berlin and Co-Chair of
Working Group III of the Intergovernmental Panel on Climate Change (IPCC). Moreo-
ver, he is director of the newly founded Mercator Research Institute on Global Com-
mons and Climate Change (MCC) as well as advisor inter alia to the World Bank re-
garding issues of economic growth and climate protection. Ottmar Edenhofer’ s
research explores the impact of induced technological change on mitigation costs and
mitigation strategies, as well as the design of instruments for climate and energy poli-
cy and the science-policy interface.
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Keigo Akimoto was born in 1970. He received Ph.D. degree from Yokohama National
University in 1999. He joined Research Institute of Innovative Technology for the
Earth (RITE) to work with the Systems Analysis Group in 1999, was a senior research-
er in 2003 and the Leader of the Systems Analysis Group and an associate chief re-
searcher at RITE in 2007. Currently he is the Leader of the Group and a chief re-
searcher at RITE. He was a guest researcher at IIASA in 2006. He is currently a guest
professor, Graduate School of Arts and Sciences, the University of Tokyo. He is also a
Lead Author for the Fifth Assessment Report of IPCC, an associate member at the Sci-
ence Council of Japan, and a member for several advisory bodies on energy and envi-
ronmental policy for Japanese government including Strategic policy committee, Advi-
sory committee for natural resources and energy; and Global environment
subcommittee, Industrial structure council; Climate change impact assessment sub-
committee, Central environment council. His scientific interests are in modeling and
analysis of energy and environment systems. He received the Peccei Scholarship from
ITASA in 1997, an award from the Institute of Electrical Engineers of Japan in 1998,
and an award from the Japan Society of Energy and Resources in 2004.
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Prof. Dr. Keywan Riahi is the Program Director of the Energy Program at IIASA and
Visiting Professor at the Graz University of Technology, Austria. He holds a PhD in me-
chanical engineering. He is a member of the Scientific Steering Committee of the Inte-
grated Assessment Modeling Consortium (IAMC) and a number of other international
and European scenario activities. His work within international modeling comparison
projects, such as the Stanford-based Energy Modeling Forum (EMF), focuses on the
spatial and temporal characteristics of technology diffusion and the path-dependent
development of the energy system under alternative policy configurations. His main re-
search interests are the long-term patterns of technological change and economic de-
velopment and, in particular, the evolution of the energy system. His present research
focuses on energy-related sources of global change, and on future development and re-
sponse strategies for mitigating adverse environmental impacts, such as global warm-
ing and acidification.
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Taishi SUGIYAMA: Senior Researcher/ Project Leader of Central Research Institute
of Electric Power Industry (CRIEPI). B.in Physics, M. Eng. in Ap-
plied Physics, both in The University of Tokyo.

After Research Scholar of International Institute for Applied Systems Analysis (ITASA)
in Austria, became a Senior Researcher in CRIEPI. A member of Panel to Recommend
Simplified Modality and Procedure for Small Scale CDM (Small Scale CDM Panel) to
the Executive Board of Clean Development Mechanisms (CDM/EB) of the Kyoto Proto-
col of the United Nations Framework Convention on Climate Change (UNFCCC/KP).
He is a lead author and a Coordinating Lead Author of Working Group I of Intergov-
ernmental Panel on Climate Change(IPCC) for 4th and 5th assessment report.
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Mitsutsune Yamaguchi is an environmental economist and Visiting Professor at the
University of Tokyo, Special Advisor of RITE. He has been a lead author of Working
Group III of the Intergovernmental Panel on Climate Change (IPCC) for the 3rd, 4th
and 5th assessment reports for past 20 years, and a Vice Chair of the Joint Working
Party on Trade and Environment, Organization for Economic Co-operation and Devel-
opment (OECD), and also had hold prominent positions such as a member of several
committees on climate change of the Government. He has published many books and
papers. The recent publication (as editor and co-author) is “Climate Change Mitigation,
A Balanced Approach to Climate change” published from Springer in 2012, London.
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* 15t © WBCSD : World Business Council for Sustainable Development

NAME : Masayo Hasegawa (Ms.)

Current Position : Acting Chair of WBCSD Taskforce, Working Group on Global
Environment Stragy, Committee on Environment & Safety, KEIDANREN / Project
General Manager, Environmental Affairs Division, Toyota Motor Corporation

Profile : After American Express, Sasakawa Peace Foundation and LEAD Japan, she
entered in Toyota in 1999. As the Liaison Delegate, she has been involved in
Sustainable Mobility Project at WBCSD. She also serves as a member of Global
Environemntal Comittee and Environemtal Policy Committee, Central Environment
Coucil in Japan. She holds BA in Sociology, Kwansei Gakuin University (Japan) and
MA in International Relations, Fletcher School of Law and Diplomacy, Tufts University
(USA).









