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2. The Role of Intelligent Building

3. Some Quick Ideas for the Future



0. 3Es (+ S) as Energy Policy Objectives

Environment:
Sustainable

+ Safety

Energy security: Economic efficiency:
secure affordable




1. Energy Transition:
Recent Developments



Change of the Global Energy Landscape
over the Last 10 Years

» Frequent extreme heats, droughts, floods, wildfires, etc

» Drastic decrease of RE cost and rapid deployment of RE
»COP21 and the Paris Accord in 2015

» President Trump withdrew from the PA in 2017

»Leaders Summit on Climate in the US led by President Baiden in 2021
»COP26 in Glasgow in 2021

»Covid (2020-2023)

> Russian invasion to Ukraine (2022 —)

»l|sraeli invasion to Gazain 2023

» “Energy Crisis”

»The Second Trump Administration in 2025

»Iran War and the Blockade of the Straight of Hormuz in 2026



Some Notable Global Trends in Energy
(1) Decarbonization
(2) Energy security
(3) Change in energy geopolitics

(4) Al, technology development and continued inflation



(1) Carbon Neutrality Declarations in the World (METI)

H 146 countries and economies have declared carbon neutrality including

Japan and Taiwan that covers about 70% of the global GDP.
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Global Energy Related CO2 Emissions
1900-2020 (IEA)
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No new sales of
fossil fuel boilers

Buildings

Gt CO,

Transport

PR Industry
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IEA’s “Net Zero by 2050” (IEA)

Most innovative low-
emissions technologies
in heavy industry
demonstrated at scale

Electric cars are
60% of sales

All new buildings are
zero-carbon ready

Universal energy access

All industrial electric
motors are best in class

No new ICE car sales

Electric heavy trucks
are 50% of sales

Most appliances and cooling
systems are best in class

2020 2025

No new unabated coal plants
approved for development

No new oil and gas fields
approved for development,
and no new coal mines or
mine extensions

2030
1020 GW anﬁual solar
and wind additions

Phase-out of unabated coal
in advanced economies

2035

Overall net zero electricity
in advanced economies

4 Gt Co, cap'tured

[

150 Mt low-carbon hydrogen
850 GW electrolysers

‘]

Almost 90% of existing
capacity in heavy industries
reaches end of their
investment cycle

50% of fuels used in
aviation are sustainable

Half of existing buildings
retrofitted to zero-carbon
ready levels

Half of heating demand
met by heat pumps

2040 2045

Net zero electricity
sector globally

Phase-out of all unabated
coal and oil power plants

435 Mt low-carbon hydrogen;
3 000 GW electrolysers

More than 90% of heavy
industry production is
low emissions

More than 85% of
buildings are
zero-carbon ready

2050

Almost 70% of electricity
generation globally from

solar PV and wind

7.6 Gt CO, captured

Net Zero by 2050 sets near-term milestones to get on track for long-term targets. (Back-casting)



Ukraine | & Il

(2) “Energy Crisis” caused by Russian Invasion
¢ to Ukraine

:‘i/;o(real 2010 dollars) Libyan Crisis

|[EA establishment i
125 Gulf War Hurricane
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a Source: U.S. Energy Information Administration, Refinitiv

Dr. Fatih Birol, Executive Director of IEA, says that we are in the
middle of the “first truly global energy crisis”.
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The Choke Point: the Strait of Hormuz blockage mean 16 mbd loss
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(3) Energy Independence of the Countries

In 2023
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Petrostates vs Electrostates ?
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AN - (4) Importance of Investment on Decarbonized 2024.5.13 #1100
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Power Sources in Japan (METI

B The electricity demand will increase for the first time in 20 years because of the demand from data centers
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B Japan need to strengthen its supply capacity of decarbonized electricity to ensure the stable supply of
electricity in the era of decarbonization.
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World Energy Outlook 2025

Excerpted

Keisuke SADAMORI, Director, Energy Markets and Security

Graduate School of Public Policy, the University of Tokyo, 22 December 2025

International
Energy Agency



Each WEO scenario maps out a distinct energy future Jeo

The Current Policies Scenario
Anchored in enacted laws and measures
Exploratory

Scenarios . . .
The Stated Policies Scenario

A dynamic reading of today’s policy settings

The ACCESS Scenario

A roadmap for universal energy access to electricity and clean cooking
Normative

Scenarios .. .
The Net Zero Emissions by 2050 Scenario

A global pathway to limit warming to 1.5°C

All scenarios use the latest data on energy supply and demand, markets, projects and technology costs. Exploratory
scenarios set starting conditions and see where they lead; normative scenarios work towards specific outcomes.




New players set the trends as energy needs rise

GDP growth
Billion USD (2024, PPP) per year

Services

Industry

2015-24 2024-35

Population growth
Million people per year

80 .......................................................

40 .....................
China
Advanced
economies

2015-24 2024-35

1ed

Selected drivers

2024 =1
2 .............................................................
Air
. conditioners
“etiiiees” Carfleet
1 '1."’3.. ........................
2015 2024 2035

Energy needs grow but the drivers are changing: the global economy is becoming more focussed on services,
population growth slows and concentrates in developing economies outside China,




The Age of Electricity is here

Total electricity demand growth (TWh)

Heat pumps
.. Desalination
Advanced
manufacturing

Cooling and
appliances in EMDE

China

Advanced
economies

2013-24 CPS STEPS 2013-24 CPS STEPS
2024-35 2024-35

1ea

NZE
2024-35

Electricity demand accelerates in all scenarios as growth resumes in advanced economies and strengthens across
emerging markets. Electricity is key to major growth areas for the economy such as advanced manufacturing & Al.




Critical minerals: high concentration raises supply risks e

Share of top refining country for energy-related strategic minerals, 2024

Batteries, grids,
renewables

= 0

Al, data centres,
high-techs

B China

B Indonesia

Copper Nickel

# Subject to
export
controls
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Aerospace,
industry, defence

o
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Molybdenum  Titanium Vanadium  Tungsten  Chromium  Zirconium

Critical minerals are vital not only for energy security but also for broader economic resilience,
but the remarkably high level of market concentration leaves global supply chains vulnerable to disruptions




Diversification efforts need to look beyond mining Ied

Number of announced critical mineral policies Average share of top producing country
(since 2015) for key energy minerals
Mining Refining
100 ................................................................................ 100% ..............................................................................................................................................
7S Y SO T eeereeeeeeesseee e
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Recycling
25 National
strategy
2015 2017 2019 2021 2023 2025 2024 2035 2024 2035

Governments have woken up to the risks of high concentration, but accelerated efforts are needed to underpin
more resilient and diversified supply chains, especially in processing and refining




Diverging futures for global emissions and climate change Ied

Energy related CO, emissions by scenario (Gt)
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All scenarios exceed 1.5 °C of warming on a regular basis by 2030; tried and tested technologies & policies are
available to accelerate transitions, but returning below 1.5 °C will now also require large-scale carbon removal




Implications

»Need to reduce reliance on fossil fuel imports
) Energy Security

»Lower trust on reliability of fuel supplies

»Momentum behind multilateral cooperation
Innovative
»Age of electricity measures with Al,

e.g. demand side
»Security of energy transitions measures




2. The Role of Intelligent Building



How Intelligent

Building Contributes

to the Energy Transition

»Building as an important growing sector in terms of energy demand in

the era of electricity

» Contribution to the Energy Transition:

1.

2.

Demand side including Energy efficiency increase, especially in

cooling and heating, lighting and cooking

power system, where Al, EVSs,
roles

Building as a hub of electricity both on demand and supply side in a

PV and heat pumps play significant

Y

3Es

N



4. Some Quick Ideas for the Future

»The Role of Technology and Innovation
» Energy Efficiency and Demand side Measures
»International Collaboration

»The role of public policy



Thank you
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