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Key findings from the WG Il Fifth Assessment report and plans for AR6

Jim Skea (Co-chair of IPCC Working Group III)

This presentation will first provide a reminder of key elements of the Paris Agreement relevant to the IPCC
assessment reports, including the long-term temperature goal, nationally determined contributions (NDCs) and the
balancing of sources and sinks in the 2™ half of the 21 century. Using information available since AR5, it will show

that the NDCs put us on a trajectory that is far short of what is needed to attain the long-term temperature goal.

The talk will move on to look at principal findings from the WG III 5 assessment report covering: the gap
between aspirations and achievement; the need for deep emission cuts by mid-century; the advantages of early action;
characteristics of mitigation pathways; and the range of mitigation options available. It will demonstrate the extent to

which emission pathways in AR5 relied on carbon capture and storage (CCS) to remove carbon from the atmosphere.

The talk will then look at the main products planned during the 6" assessment cycle to which WG 111 is
contributing. These include the Special Report on Global Warming of 1.5° C, which will be outlined, the Special Report

on Climate Change and Land, and the main assessment report.

The talk will show the results of a questionnaire for governments on priority topics for WG III AR6 and set out
the aspirations of and challenges identified by the WG III Bureau. These include better linkages between high-
level scenarios and pathways and actions that can be taken in the short- to medium-term, drawing in a wider
range of disciplines and setting climate action firmly in the context of sustainable development and the Sustainable

Development Goals.

The architecture of and logic behind the WG III ARG outline will then be set out. The talk will conclude with the

timeline for the WG III contribution to AR6 and a profile of nominations for authors.
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On CO, zero emission technology —A request to IPCC AR6 WG3—

Yoichi Kaya (Research Institute of Innovative Technology for the Earth)

According to the report of IPCC AR5 WG], global surface temperature has risen and will rise almost in proportion
to accumulated anthropogenic emission of CO, Therefore stabilization of global surface temperature requires to
realize zero emission of anthropogenic emission of CO,. In this sense IPCC WG3 is requested as the work in AR6 to
investigate ways for CO, zero emission in a practical manner and make concrete proposals. This talk will, as the basis
for the above task, discuss on the measures for the CO, zero emission in every energy sector and stimulate discussions

on key issues.
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New Approach on Carbon Price Comparison —Old but New Indicator—

Junko Ogawa (The Institute of Energy Economics, Japan)

The aim of this presentation is to lay out new approach on carbon price international comparison. In the process
of investigating new approach, the definition and calculation method of carbon price level used by the preceding
researches were analyzed. The presentation also raises issues to be taken into account in order to design an

appropriate carbon pricing policy.

1. Background on International Comparison of Carbon Price

In recent years, research on international comparison of “carbon price” by international organizations and
researchers has been actively conducted. As the Paris Agreement entered into force, economic instruments such as
carbon tax and emissions trading are examined as one of the countermeasures for achieving greenhouse gas emission
reduction targets in some countries.

There are several aims for carbon price international comparison. Firstly, it is expected to be one of the indicators
to evaluate how much countermeasures are introduced in the world as a whole. Secondly, there is a possibility that
it will be one of the indicators for evaluating each country’'s carbon pricing policy strength. In the policy making
process in a certain country, it is essential to grasp the strength of the country’'s carbon price level. For example,
if its level is much higher than those of other countries, a far high price will cause disadvantageous on international
competitiveness. On the other hand, if it is too low, it may be subject to international criticism in terms of climate
action effort. Therefore, grasping the level of country’s carbon price against international level is indispensable

information for policy makers in order to introduce an appropriate level of carbon price.

2. Carbon Price- Its Variety of Definition
“Carbon price” is a price to carbon emission. Further classified into following two categories;
1) Explicit Carbon Price:
Price that aims carbon emissions reduction
(e.g. carbon tax and emissions trading)
2) Implicit Carbon Price:
Price that induces carbon emission reduction. Aim is not necessarily for reducing carbon emission but it will
induce carbon emission reduction as a result.
(e.g. energy prices, energy taxes, feed in tariff on renewable energy, energy conservation action, voluntary
actions and so on).
In the preceding researches, definitions are not unified. One refers to carbon tax and emissions trading credit
price, while another refers to the sum of energy related tax revenue per unit of carbon emission. These differences
are coming from the data constraints and what as well as each paper wishes to convey. Given these points, further

discussions is expected on the scope and methods of international comparison of carbon price.

3. International Comparison on Carbon Price-Issues to be considered-

It is important to pay attention to not only nominal levels of carbon price itself but also each country’s background
such as economic level, industrial structure, energy security status, other actions such as energy conservation policy
and voluntary actions, energy efficiency level, industrial policy and energy price policy. These factors are complicated
but definitely affecting the level of carbon price in each country.

In addition, the factors that promote both carbon emission and energy consumption reduction is an important
element for policy making. In this point of view, whether policymakers should focus only on level of explicit carbon
price or whether they also should pay attention to implicit carbon price such as the total energy price their country is

facing? It will be one of indispensable issues in order to design appropriate policy.

_6_
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Role of IPCC Report to provide Policy relevant information

Mitsutsune Yamaguchi (Research Institute of Innovative Technology for the Earth)

Lessons from AR5
- UNFCCC Article 2 (sustainable economic growth)
- unrealistic cost calculation
- Unbalanced way to show climate damages
- Equilibrium Climate Sensitivity was not shown in the important table

- Lack of political economy view point
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Will Negative Emissions be Sustainable?

Ayumi Onuma (Keio University)

Measures aiming at implementing “negative emissions” include afforestation and BECCS, which are expected to
sequestrate CO, from the air. Although both are expected to play important roles in reducing emissions below zero,

some problems can arise in terms of biodiversity and sustainable development.

First of all, species of trees in afforestation could be confined to the ones that grow fast and sequestrate more,
which means that the planted would be monoculture forests with low biodiversity. Secondly, the measures need lands,
so that they would require either converting existing ecosystem such as grasslands into the fields for the plantation
or changing land use from agriculture. In both cases, biodiversity would be lost or agricultural products would be
reduced. Thirdly, the measures requires huge amount of fertilizers such as phosphorus. Phosphorus is renewable in
natural processes, but it takes very long time, so most of phosphorus uses are taken from phosphate rocks. Increasing
demand for phosphorus would lead to a price rise of agricultural product through the price rise of phosphorus. Poor

people would heavily suffer from the foods price rise, which obstructs the implementation of sustainable development.
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Evaluation of measures against global warming in the transport sector from the viewpoint of life cycle

Tsutomu Kajino (TOYOTA Central R&D Labs., Inc.)

In the Paris Agreement, the goal of keeping the global mean temperature rise to 2 degrees or less was agreed.
Each country is requested to submit a long-term scenario for countermeasures against global warming towards 2050,
and to implement it based on this long-term scenario. Measures for countering global warming have been studied for
each emission sector. However, since each sector constitutes only a part of the value chain of social activities, it is
necessary to evaluate whether individual optimal measures are suitable when looking at the entire value chain. In the
transport sector, we have made a certain contribution to reducing CO, emissions through improving fuel economy and
the spread of eco cars. However, in order to further reduce large-scale CO, emissions, it is not possible to deal with
transportation sector alone. For example, the spread of EV is regarded as one of the major measures to reduce large-
scale CO,, but this is effective only for the CO, reduction measures in the power generation sector. Depending on the
power supply configuration, it is necessary to pay attention to the fact that the same measures may produce a positive
effect or a negative effect may occur. Freight transport, on the other hand, accounts for about half of the transport
sector's CO, emissions. In addition to the development of a new eco-truck in the cargo transport field, there are also
many measures that require evaluation throughout the social system, such as traffic flow control through information
infrastructure coordination, modal mix, and use of eco fuel. In order to realize substantial CO, emission reductions for

society as a whole, it is necessary to evaluate global warming countermeasures from the life cycle point of view.
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General Purpose Technologies (GPT) and Climate

Taishi Sugiyama (The Canon Institute for Global Studies)

Costs of PV has sharply dropped (International Energy Agency 2017) However, it is not exceptional. Likewise, there
have been sharp cost drops in other energy technologies, including battery (Nykvist and Nilsson 2015) , fuel cell (Iguma
and Kidori 2015) , shale gas and oil (Mills 2015). Furthermore, rapid improvement of performance and sharp decline of
costs have been observed for many technologies that are not usually categorized as “climate technologies” still they
will have immense impacts on GHG emissions. They include Artificial Intelligence (AI), sensors, internet, memory
storage, to name a few (IEA 2017) (Holdowsky et al. 2015). Such technological development have been, and will be,
contributing to cut GHG emissions in form of various technologies such as smart lighting systems and precision
agriculture.

The major driver of such rapid change is the co-evolution of General Purpose Technologies (GPT) consisting of
Information and Communication Technologies (ICT) including AI and Internet-Of-Things (IOT), nanotechnologies,
biotechnologies, robotics, and so forth (OECD 2017) (World Economic Forum 2015) (Bresnahan and Trajtenberg 1995).
New technologies always emerge by the combination of prior arts. As such the technology systems evolve over time
as a big complex system. The progress is cumulative and accelerating (Arthur 2009) (Kauffman 2000). To illustrate
such co-evolution process by an example, the progress of computer simulation enables us to understand the material
science better, then it contributes to upgrading microscale manufacturing technique, and eventually it leads us to
much faster computing technologies, and again the advanced computer contributes to other applications.

Discussions have emerged as to how much GHGs can be cut in the future by the rapid progress of GPT. As the
visions of industryies, Global e-Sustainability Initiative has reported that ICT has the potential to cut one quarter
of global GHG emissions in 2030 (Global e-Sustainability Initiative (GeSI) 2015). The estimate is done by adding up
the contribution from use cases of verious technologies, such as e-Health that replaces exsiting medical practices
by remote one using ICT. The WBCSD announced that it would aim at halving agricultural greenhouse gases by
precision agriculture and biotechnology (WBCSD 2015).

Among academic literature, massive cut of GHG emissions was estimated for the passenger car by the combination
of three emerging technologies : self-driving cars, electric cars, and car sharing (Viegas et al. 2016), (OECD/ITF
2015) (Greenblatt and Saxena 2015) assuming low carbon content in electricity. However, there is a possibility that
greenhouse gas emissions may rather increase due to improved convenience, and appropriate policy intervention to
suppress such rebound effect is necessary to enable substantial emission reduction (Wadud et al. 2016).

The industrial and building sector are also being benefited from GPT (World Economic Forum 2015) (Snatkin et al.
2013). Simlar with the transport sector, generally speaking massive GHG emission cut are enabled by electrification,
automation, sharing economy, and improvement in energy and resource efficiency.

All of the above-mentioned technologies can contribute to GHG emission cut. However, estimating the amount
of emission cut is not easy due to many uncertainties. They include: the outlook for the technological performance,
costs, penetration rate, and the human activities to be induced, to name a few. Even if a good technology is available,
business models may not be established successfully in time (Linder and Williander 2017). For the above reasons, the
calculation results are subject to great uncertainty. Studies show a wide range of estimates - from drastic emission
cut to even the increase in the emissions due to the rebound effect (Larson and Zhao 2017).

While climate policies are often discussed in the time horizon of 2030, 2050, or even beyond, no one can not precisely
predict what kind of technologies will be widely used, as the progress is so rapid. Furthremore, it should be noted that
all the above estimates do not include many technologies that are not well known as of today. For example, how much
emission cut is possible, if there are robots with Al in every office and home, and they manage the energy demand in
very intelligent way? Or, how much costs can be cut if robots, instead of human workers, install photovoltaic power
systems on the rooftop? As we can not predict how wise Al will be in 2030 (and 2050 !) , we can not predict the
performance or costs.

Surely the progress of technologies, in particular that of GPT, will have fundamental impacts on the energy demand,
and it will enable massive emissinon cuts. As it IS so immense, it IS wrong to ignore it in the debate of climate policy.
Despite the many uncertainties, estimates are required. So far, quantitative estimates of emission cuts at economy or
sector scale have been scarce, particularly in academic literature, except transport sector.

GPT will also have big impacts on adaptation. For example, ICT has been, and will be, instrumental for the forcasts
and early warning of natural disasters, thereby greatly reducing the vulnerability (Eakin et al. 2015).
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Suematsu, Hiroyuki
Director-General, Industrial Science and Technology Policy and Environment Bureau, Ministry of
Economy, Trade and Industry (METI), JAPAN

Mr. Suematsu currently holds the position of Director-General of the Industrial Science and
Technology policy and Environment Bureau at the Ministry of Economy, Trade and Industry (METI),
where he is responsible for industrial science and environment policy with the goal of strengthening
industrial competitiveness. He represented METI during the COP21 negotiations. Prior to joining to
METTI in 2016, he developed a diverse background in forestry and the environment at the Ministry
of Agriculture, Forestry and Fisheries (MAFF) which he joined in 1983. MAFF also gave him the
opportunity to develop national policies and strategies for bio fuel.
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Jim Skea is Professor of Sustainable Energy at Imperial College London with research interests in
energy, climate change and technological innovation. His current main role is as Co-Chair of IPCC
Working Group III for the 6th assessment cycle. He holds a UK Established Career Fellowship
awarded by the Engineering Physical Sciences Research Council and was the Research Councils
UK Energy Strategy Fellow from 2012-2017. He was Research Director of the UK Energy Research
Centre 2004-12 and Director of the Policy Studies Institute 1998-2004.

He has operated at the interface between research, policy-making and business throughout his career.
He is a founding member of the UK Committee on Climate Change. Until June 2017, he was President
of the UK Energy Institute, the professional body for people working in the UK energy industry, and
currently serves as immediate Past-President. He has acted as Launch Director for the UK’'s Low
Carbon Vehicles Partnership. He was awarded a CBE for services to sustainable energy in 2013 and
an OBE for services to sustainable transport in 2004.
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Professor Dr. Yoichi Kaya

President of Research Institute of Innovative Technology for the Earth ( RITE ), Japan

He graduated from the University of Tokyo in 1957 and became Professor of Electrical Engineering
of the University of Tokyo in 1978 and moved to Keio University in 1995. Since 1998 he has been
Director General of Research Institute of Innovative Technology for the Earth ( RITE ) and became
the President in 2011. He is specialized in system engineering in the field of energy and environment,
and particularly interested in global warming issues. The equation of expressing CO, emission in
terms of carbon intensity of energy, energy intensity of GDP and GDP proposed by him at the first
meeting of IPCC WG3 in 1989 is now well known as Kaya identity, and widely used in the analysis of
characteristics of energy related CO, emission.
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Junko Ogawa

Current Post

Senior Researcher, Climate Change Policy Research Group, The Institute of Energy Economics, Japan
(IEE])

Specialty Outline

Through 20 years of her career, Junko Ogawa has been and will be consistently engaging on both
energy policy and climate change policy analysis with qualitative and quantitative analysis skills,
and policy recommendation to the Japanese government, to the private institutions as well as to
the neighboring developing economies in Asia. The emphasis is focused not only on the theoretical
elements but also on evidence and empirical analysis in order to making her analysis realistic and
rational to the policy making. Through conducting research projects and organizing stakeholder
meetings, she has established networks with the private sectors that constitute the core climate
change issues. In addition, she has been focusing on promulgating the research results through papers
and presentations at government council as well as lecturing and making presentations at universities
and academic conferences.

Academic Qualification

1997, Master’s degree of Economics, Graduate School of International Politics and Economics, Aoyama
Gakuin University

K& WO XiE PFEE ADDR)

HERBRIE EE SR e =5

1962 BB SRR, 1996 4 BEME FRB N EREFFTEIZ, 2006 4~ 2015 SEHRURESumi & B
BT HEBIZ 2 M. 2012 4 & 1) HOERBRIR R SE RO BT SE RS 385 . TPCC %8 31ESEET ) — Mo — 4 —
(% 3 ~ 5 i) . OECD ® o) & Bl & Wl o MR XAl Rk H ABUF AR IE . FEBIHE 2 5
BT (MRER O - 2013) %X LOFE, MlE . FMIIBEREY

Mitsutsune Yamaguchi is an environmental economist and Special Advisor of Research Institute of
Innovative Technology for the Earth (RITE) since 2012. Professor of Economics at Keio University
(1996-2006), Visiting Professor at the University of Tokyo (2006- 2015). 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, OECD (until December 31, 2016), 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.
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Ayumi Onuma holds a Doctor of Philosophy in Economics from Tohoku University. Currently, he
is a Professor of Environmental Economics, Keio University. His main field of research interest
include theoretical and empirical analysis of sustainable development issues in particular biodiversity
conservation and sustainable management of the global commons. His recent publications include
a book entitled “The Economics of Biodiversity Conservation” (in Japanese) and “An economic and
ecological consideration of commercial coral transplantation to restore the marine ecosystem in
Okinawa, Japan”. He was the president of Society for Environmental and Policy Studies from 2012-
2014. He is now working for Intergovernmental science-policy Platform on Biodiversity and Ecosystem
Services (IPBES) as a lead author.
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Tsutomu Kajino

TOYOTA Central Research and Development Laboratories Inc.

Tsutomu Kajino joined TOYOTA Central R&D Labs., Inc. as a researcher in Biochemical field in 1988
and then engaged in research projects for biomimetic material and energy-conversion catalyst. He
was the research-project leader of “Artificial Photosynthesis” in 2006 and the research-domain leader
of “Social Systems Research Domain” in 2014 to engage in techno-economic assessment in energy and
environmental fields. Currently he is division Manager, Administration Division. He received Doctor’s
degree of Agriculture from Nagoya University in 2000. He was a guest associate professor between
2005 and 2012, and a guest professor between 2014 and 2016, Interdisciplinary Graduate School of
Science and Engineering, Tokyo Institute of Technology.

K& 2l K& (FEPx £ul)

HRURFEHFE A Lt v 7 v 7 a— S VIR LIEITsE 8. & e iFgeir L gk
FERR. EBSILA Y A7 AITIISERT (ITASA) W B R ER A& EERBE ORI Erm  Fae
PUTERR., EEMERRITEMS MR NER S A = X2 BMEERTE, sH#EE
CDM B 3% /MBI CDM /¥4 IV E B 2 iR SURAE)IZ RS A BUF R/ S 3OV S 3 MEERZIZIN T
B4, b R HEOEHEE L O PIRENETEE 2 H 0 5o mIELH 5RO FFME) A (2013)
ITANF=T 4 —F A, BEERICASMERREIL (2012) 23 LOFEE, LU

Taishi SUGIYAMA

Senior Research Fellow The Canon Institute for Global Studies (CIGS). B.in Physics, M. Eng. in
Applied 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 Protocol
of the United Nations Framework Convention on Climate Change (UNFCCC/KP). He is a lead
author and a Coordinating Lead Author of Working Group III of Intergovernmental Panel on Climate
Change(IPCC) for 4th and 5th assessment report.




