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(DJapan experienced a period of rapid economic growth from the 1950s to the 1970s.
(2As a result, there was a strong recognition of the need to balance economic growth
with environmental measures.

(®For this reason, Japan has been working to achieve a balance between economic
growth and environmental and energy policies.

In Japan Policy MIX for Sustainability



In Japan Policy mix for Sustainability
(or Net Zero Economy)



Policy mix for Net Zero Economy

* The fundamentals of Japan's environmental, energy and
economic policies are implemented through a policy mix.

* A policy mix use of multiple policy measures.
* 1. Laws and regulations
e 2. Use of economic measures
(i) Taxation (environment or energy tax)
(ii) Markets or Green Finace
(iii) Subsidies (incentives)
* 3. educational methods
* 4. Information disclosure
* 5. Research and development



Environment-related Taxes in Japan
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Policy MIX by Multi-Stakeholder

* Multi-governance is necessary to achieve a policy
miX.

* Multi-governance means that cooperation and
collaboration between diverse stakeholders such as
government organizations, companies, local
communities, research institutions/universities, etc.
is extremely important.

* In Japan, we are dealing with serious pollution and
climate change issues through such policy mixes
and multi-governance.



The Earth system has already
reached its limits
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Planetary boundaries
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The evolution of the planetary boundaries framework. Licenced under CC BY-NC-ND 3.0 (Credit: Azote for Stockholm Resilience Centre, Stockholm
University. Based on Richardson et al. 2023, Steffen et al. 2015, and Rockstrém et al. 2009)
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Human interaction with
The Anthropocene epoc
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Anthropocene

Human interactions with Earth systems

Have we entered a new phase of
planetary history?




Beyond Anthropocene



* What is the basic perspective for achieving
a net zero economy?

* It is to ensure a balance between economic growth
and the environment and welfare.



Theory of Balance between Economic
Growth and the Environment and Social
welfare by Policy MIX
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Social Acceptance for Sustainability

Market
acceptance
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Social overhead Cap

e Social common capital refers to the

* Itis the common property of society as a whole, and is managec
operated by professional groups involved in the respective socia
capital, based on their professional knowledge and professional

* To embody the ideals of liberalism in the true sense of the word,
toward a society that preserves the human dignity of each indivic
maintains the independence of the soul, and secures the maxim
amount of civil liberties.

Hirofumi Uzawa / 1928-2014. He graduated from the University
of Tokyo with a bachelor's degree in mathematics and entered
the graduate school of the same university as a special research
student. 1956 moved to Stanford University, where he was an
assistant professor in the economics department and then an
associate professor at the University of California. 1969 became a
professor in the economics department of the University of
Tokyo, and later a professor at Niigata University and Chuo
University. In 1969, he became a professor at the Faculty of
Economics, University of Tokyo, and later a professor at Niigata
University and Chuo University.



Economy / Society/ Environment / Culture
Balance / ability to cope with change
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The influence of stakeholder on a company’s sustainable practice: Insights | &&&
from the Japanese perspective

Ruethai Onbhuddha, Seiichi Ogata :

Graduate School of Energy Science, Kyoto University, Japan

ARTICLEINFO ABSTRACT

Handling Editor: Mingzhou Jin Sustainable development operations in the business sector are continuously growing. Motivation for sustain-
ability issues and stakeholder identification have been explored for strategy development and prioritization.

Keywords: However, the understanding of the relationship between stakeholder groups and sustainability practices is

Sustainable practices limited. This study focuses on primary and secondary stakeholders from stakeholder theory and examines sus-

Primary stakeholder

tainability issues in the business context. Through a questionnaire survey, the research aims to validate the direct
impact of stakeholder groups on each dimension of sustainable business. The survey was conducted among
employees of Japanese companies from both the industrial and service sectors, and confirmatory analysis was
performed using structural equation modeling. Our results demonstrate that both primary and secondary
stakeholders are involved in all aspects of sustainable practices. We observed that primary stakeholder groups
primarily influenced sustainable practices in the industrial sector, whereas secondary stakeholder groups pre-
dominantly affected the service sector. An examination of specific actors revealed that suppliers and the media
played a significant role in all dimensions of business sustainability. Finally, this study supports the assertion that
normative pressure may be the primary factor that convinces companies to adapt successfully and achieve their
sustainable development goals.

Secondary stakeholder
Industrial sector
Service sector
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In Japan Policy mix for Sustainability
(or Net Zero Economy)



Carbon Neutral
Transitioning to a Net Zero Economy



Figure 10.16 == Global energy-related CO, emissions by scenario and
additional CO, abatement by measure in the 450 Scenario gi
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Global median surface
temperature rise in the WEO-
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CO2 emissions in the WEO-
2021 scenarios, 2000-2050
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Energy Situation in Japan

(Supply-side)

Crude Oil Overseas Dependence:
99.7% (2020

Renewable

Nuclear Power
I

LNG (Liquefied Natural Gas)
Overseas Dependence: 97.7% (020)

816.7%
Coal Overseas Dependence:99.6% (2020

11.2% of the total in 2010

Japan's self-sufficiency rate for fiscal
2019 is 12.1%, which is low compared to
other OECD countries.

Japan is about 90% dependent on the
Middle East region for crude oil; for LNG

£ LNG 2019 and coal, Japan relies on imports from
2 BN other countries, including Asia, although
z 338.5% its dependence on the Middle East region
s 174.5% Petroleum is |
& S04.5% 37% IS‘ OowW.
ki = * Since the Great East Japan Earthquake
E 71.3% Primary Energy Supply y .
% siaw  Campasiben inTapaN (201. 1), Japan’s dependence 0on_fossﬂ fuels
2 — has increased and been 84.8% in FY2019.
> 4.6%
£
& 17.7%  121%
AE
— —
Norway Australia Canada USA England France Germany Korea Japan Luxembourg
Primary Energy Self-Sufficiency Comparison of Major Countries (2019) —

Data source: Agency for Natural Resources and Energy, METI (2020), Comprehensive Energy Statistics
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Comparisons of primary energy self-sufficiency ratios among major nations (2019) SRR geothermal. wind,

solarete,

816.7% SC Enko.
%38& 1‘?45% gggtrtc g

No. 1 No. 2 No. 3 No. 4 No. 11 No. 16 No. 24 No. 30 No. 34 No. 35 No. 36
Norway Australia Canada USA UK France Germany Spain South Korea Japan Luxembourg

= B8 M E Il = [ (o

Source: Estimates for 2012 from IEA "World Energy Balances 2020°, except for data for Japan, which are confirmed values of FY 2019, derived from “Comprehensive energy statistics of Japan”,
Agency for Natural Resources and Energy. ® The ranks in the table are those of the 36 OECD member countries.




Energy MIX 2030 IN JAPAN

illi 1065 kKWh
1024 billion KWh
930 billion KWh
Renewables 18% Hydrogen/Ammonia 1% 59~24%
0 Non-fossil
24%
Nuclear 6%
36~38%
Non-fossil 20~22%
59%
LNG 37%
20~22% .
Fossil 27%
76%
20%
41% @ 26%
19%
oil 7% = o
FY2019 FY2030 —

(New mix) (Old mix formulatedin 2015)



Challenges and Responses to Achieve GX and Net-Zero GHG EmissionsProgress in Reducing

Greenhouse Gas Emissions

€ Theincrease in emissions in developing countries has led to an increase in global emissions (Japan's emissions are 3% of the global total).

¢ In order to achieve net-zero GHG emissions, it is important to aim for a common goal under various and realistic pathways according
to each country's circumstances.

€ Japan is making steady progress in reducing emissions against its FY2030 reduction target (on-track).

«Global CO, emissions from energy » «Greenhouse gas emissions and absorption in Japan» Source : Ministry of the Environment
350 ~ (100 million tons) (100 million tons-CO,)
Source : IEA[CO, Emissions from Fuel Combustion] 16.0 14.1 FY2022 ReSUItS: 10-85
300 140 i~ Japan is steadily reducing along the target line (on-track).
250 m World aviation, etc.
l}lon-OEC(ljD 12.0 W FY2030 Target: -46%
ncrease 10.0 ~ (Compared to FY2013)
200 2.5 times ~ ~ /0 P
150 from 1990 8.0 ~< Net-Zero GHG
00 I 6.0 7.0 ~ - Emissions by 2050
OECD 4.0 ~ ~ ~
Down 2% -~
>0 since 1990 2.0 ~ ~y
0 AN E NN 0.0 SESEEERR ~
1990 2000 2010 2021 202013 2022 2030 2035 2040 2045 2050
(YEAR) : (FY)

. .. issi I Absorption ==@== Emission - Ab ti
«Ratio of global CO, emissions from energy(2021)» Emission rpu mission = Absorption

«Greenhouse gas emissions and absorption in the U.S. and the EU»
Source: Compiled by Ministry of the Environment based on UNFCCCI Greenhouse Gas Inventory Datal
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2019

1.03 bil ton

Non-electricity

Consumer
110 mil ton

Industry
280 mil ton

Transport
200 mil ton

Electricity
440 mil ton

values are the amounts of CO; derived

from energy

' g

Intensively promote energy
efficiency by regulation and
support

Realizing a hydrogen society

Mainstreaming renewable
energy

Re-establishment of the
nuclear energy policy
Reduce the ratio of thermal
power generation based on
the premise of stable supply
Hydrogen/ammonia power
generation

2030 2050
(46% reduction compared to 2013, Emission reduction + Removals
Cor:uc_’tf?' GSL“'BG em;fsf:r't‘;’_‘)its = net zero (A 100%)
nuing NUOUS n
challenge to S50% reduction.
Electrifi |
Electrification by cation
decarbonized power (===== —
Pursue options: hydrogen, i I
& : Hydrogen
i ammonia, CCUS/Carbon :-y " }
Recycling bl
! Synthesis
Industry Use carbon removal wed |
technologies for leftover. methanation |
—__-_"_"_"1
| - I
| Biomass
Transport S ——
e e 2
|
|
Maximum introduction of |
renewable energy
Use of nuclear power |
source
Pursue options: hydrogen, |
Electricity ammonia, CCUS/Carbon |
Recycling I
i :-'
. I
Plantation,
| DAccs, le

etc. 1



Green Growth
Strategy




Green Growth Strategy in Japan

Energy related industries

01_0ffshore wind
pwr.
Solar, heat energy

02_Hydrogen,
Fuel Ammonia

03_Next generation
heat energy

04 _Muclear

power

14 growth sectors

Transport/manufacturing industries

05_Automobile, AP
O Storage batteries 44 Semiconductors
Info/Com.
“ 07_Shipping 08_Logistics,
T8 people flow,
Civil ena.
%4%  09_Food, Agri
— , AQri. i
== fishery, forestry 10_Aircraft
11_Carbon Recyding,

Materials

Home/Office related industries

12_Housing/Building
'-a.. 0 Next gen. electric power
management

y 13_Resource
4

*9 circulation
<2+ a 14 _lLifestyle related
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New TECH -Perovskite Solar

Solar rays ..

=lead (Pb2+), efc.
iodine (I-), etc.

Perovskite crystal structure (general formula: ABX3)

= methylamine (CH3NH3+), etc.

Indoor/small-sized

Attached to relatively small appliances for specific
uses such as [oT devices

4

{Source) Enecgat Technologies Co., Ltd.

+ Instaliation on devices with short lifespans may
be a way to cope with the shorter operational
life of the cells. If large-area module efficiency
becomes technically viable, small-sized
products with high added value can be
produced.

= To acquire a market, it is essential to pursue
uniqueness and high added value in
collaboration with users.

Lightweight/flexible

Installation on spaces where it is hard to install
conventional solar cells (installation on building
walls and roofs with a small safe load)

{Source) Sekisui Chemical Co., Lid.

» Scaling up perovskite manufacturing would
require a high yield and improved cell durability,
which are both challenging. [f large scale
manufacturing is realized, perovskite solar cells
will be installed in places where it is hard to
install conventional solar cells, leading to the
expansion of solar power generation.

» Large-scale manufacturing technologies are
the key. Japan is in the forefront for acquiring
patents for cell durability. Additionally, the
accumulation of manufacturing know-how is
essential, although it is unsuitable for patent
application.

Film

Electrode

Ultra-efficient type

In fields that require high energy density

Short length light  Long length light

P

J Top cell (Perovskite)

Bottom cell
{Perovskite! Silicon)

Caonceptual diagram showing a fandem sclar cell

« In fields such as transporiation and aviation,
high energy density is required due to limited
spaces available for installation. It is essential to
develop ultra-efficient tandem solar cells.

+ Cost reduction is the key to realize prices that
commercially justify ultra-efficiency. Scaling
up perovskite manufacturing would require a
high yield and improved cell durability, which are
both challenging.



Policy MIX
Green Growth Strategy in Japan

1_Budget - “- 3_— 4_Regulatory ‘
Taxation Finance reform, {J\ "‘ International

Standardization :nliahﬂratrﬂn

o

&_Promotion of 7 _Expo 2025 Osaka, r # 8 Youth Working Group

efforts at universities gipn  Kansai, Japan ﬁ
20Z5

https://www.meti.go.jp/policy/energy_environment/global_warming/azec/2nd_ministerial_meeting/2nd_AZEC_mm_mou_list_en.pdf



Comparisons of primary energy self-sufficiency ratios among major nations (2019) SRR geothermal. wind,

solarete,

816.7% SC Enko.
%38& 1‘?45% gggtrtc g

No. 1 No. 2 No. 3 No. 4 No. 11 No. 16 No. 24 No. 30 No. 34 No. 35 No. 36
Norway Australia Canada USA UK France Germany Spain South Korea Japan Luxembourg
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Source: Estimates for 2012 from IEA "World Energy Balances 2020°, except for data for Japan, which are confirmed values of FY 2019, derived from “Comprehensive energy statistics of Japan”,
Agency for Natural Resources and Energy. ® The ranks in the table are those of the 36 OECD member countries.




Food Self-Sufficiency Rate by Country

Canada
Australia
United States
France
Germany
Britain

Italy

Switzerland

I Calories M Production value

Created by Nippon.com based on data from the Ministry of .
Agriculture, Forestry, and Fisheries. nippon.corr
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Panel angle can be
freely adjusted

remotely

When the time is right
for crop growth, the
panel angle can be
adjusted to supply
sunlight to the crop.
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Situation of Agrivoltaic in Japan

@
Japanese government permitted to install PV on the running farm by
2013.

B Ministry of Agriculture, Forestry and Fisheries(MAFF) permits for the
installation of Agrivoltaic’s facilities have been granted by 2020,2500 cases,
741.6ha

B The crops produced on the farmland under the solar panels vary.

3000
2500
661
2000
1500
1000 411

500 373
304

96
O | |
2014 2015 2016 2017 2018 2019 2020

Previous year's number = Annual additions Copyright :MAFF

EMOKES BRIEZS /Food Industry Affairs Bureau. Ministry of Agriculture, Forestry and Fisheries.



Carbon intensity and Energy intensity
Thai and Japan



Carbon intensity

2023 progress
Japan -8.1%

-24.3% - 14.2%

World -1.0 %

Carbon intensity (tCO, / $m GDP) measures the
amount of carbon dioxide emitted per million dollars
of GDP.

Global annual target: -20.4%

Fuel factor |
()
2023 progress d|h
Japan -3.0%
17.7% — 10.0%
World 0.1 %

Fuel factor (tCO, / TJ energy) measures how much
CO, is emitted per unit of energy consumed. Put
simply, how green the energy consumption is.

Global annual target: -16.9%

Energy intensity
2023 progress @
Japan -5.1%
-15.1% — 11.3%
World -0.9 %

Energy intensity (TJ energy / $m GDP) measures the
amount of energy consumed per unit of GDP
generated.

Global annual target: -4.2%

Carbon intensity

2023 progress

Thailand -3.2%

. ||

-24.3% =
World -1.0 %

14.2%

Carbon intensity (tCO, / $m GDP) measures the

amount of carbon dioxide emitted per million dollars
of GDP.

Global annual target: -20.4%

Fuel factor I
2023 progress

Thailand -1.6%
-17.7% ! 10.0%
World 0.1 %

Fuel factor (tCO, / TJ energy) measures how much
CO, is emitted per unit of energy consumed. Put
simply, how green the energy consumption is.

Global annual target: -16.9%

Energy intensity
2023 progress @
Thailand -1.7%
-15.1% s
World -0.9 %

11.3%

Energy intensity (TJ energy / $m GDP) measures the
amount of energy consumed per unit of GDP
generated.

Global annual target: -4.2%
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Social Cost of Carbon

Prof Nordhaus(USA) Nobel Prize(2018)
2020: $317.3/+co,

Estimate by USA Government (high Cost Case)
2020: 33 1/1€03 2930.$ 62 /%co,

Japan

289Yen/tco,



Challenge to scientific solutions for issues

in “Agriculture and Energy Industries” in Japan

Global warming and climate change

COP21 “Paris agreement” in 2015 after
in 1997

COP3 “Kyoto Protocol”

Revitalization of Agriculture Industry and
maintaining Food self-sufficiency rate

- Aging farmers and lack of successors

- Small size of average farms (7.4 acers)

- Low level of income of farmers ($30k/yr)
- Strict restriction of converting land use

Sustainable Food and Energy Co-Production

Nuclear disaster in Fukushima and
increasing Fossil fuel consumption

Importing LNG about 2-
times 2010 to 15

140k people evacuated
around the Nuclear Plant

Low ratio of renewable energy usage
compared with other advanced countries

s
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* Photovoltaic - = Baconrn
power =) S — o
Renewable Energy - s W e e
(except hydro-generation) (z2% ) ((30% ) (1% ) [ 15% | [ 12% | [ 11% ]
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Future Food and Energy System Model

Combining Agriculture and Urban Society
Industrial Convergence Food and Energy Co-Production

Traditional
Energy Sources

Electric Vehicle ﬂ

R
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Smart
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Smart Heat Pump

Air conditioner(heating/cooling)

Research Keywords

Carbon neutral / decarbonized society, Smart and Sustainable Agriculture

Adaptation of Agriculture to Climate Change

Artificial Intelligence in the Energy-Food-Water Model

Smart Grid for Renewable Energy /Peer-to-Peer Energy Trading
Sustainability studies (humanities and social sciences)
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Solar for ALL

Local production for Local consumption and
Selling Electricity to Power Companies
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