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GHG emission reduction goals of countries © BLRES
/Cllaour?try NDC (2030 goal) Date of NDC submitted Net zero by 2050
egion

-46% (from 2013 level)
Japan Japan will continue efforts to meet the NDC submitted on 22 October 2021 Declared
lofty goal of cutting its emission by 50%.

uU.sS. -50 to -52% (from 2005 level) NDC submitted on 22 April 2021 Declared
Canada -40 to -45% (from 2005 level) NDC submitted on 12 July 2021 Declared
U.K. -68% or more (from 1990 level) NDC submitted on 12 December 2020 Declared

France, Germany,

Italy, EU -55% or more (from 1990 level) NDC submitted on 18 December 2020 Declared
Australia -26 to -28% (from 2005 level) NDC submitted on 31 December 2020 -
Brazil -43% (from 2005 level) NDC submitted on 9 December 2020 Declared

Source: Compiled based on the website of UNFCCC and the Ministry of Foreign Affairs of Japan




Koéppen-Geiger Climate Classification Map © @txiEE

Képpen-Geiger climate classification map (1980-2016)

Source: Beck et al.: Present and future Kdppen-Geiger climate classification maps at 1-km resolution, Scientific Data 5:180214, doi:10.1038/sdata.2018.214 (2018)

Source: Wikipedia
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Location of Japan on top of the European map © B1xES
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Regional Classification by the Building Energy Efficiency Act of Jap% BLXEs
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International Comparison of Household Energy Consumption (by Us®) B1+358%

» Consumption per household in Japan is about one-third of that in the U.S. and about half that in Germany
and other European countries.

» Japan’s energy consumption for “heating” is particularly low, while consumption of “hot water supply” is
higher. While people in other countries heat/cool their homes for a long time, most Japanese way of living
is “intermittent heating/cooling”. Japanese people heat/cool their homes only when they are at home.

Lighting and
¥ household H Other
appliance

Air Hot water Household

W Heating B o gigoning M supply M Cooking M Lighting .appliance

USA (15) 82

UK (117)

Japan's energy consumption for
heating, which depends heavily on
|_—| thermal insulation performance, is
less than one-fifth that of Germany.

France ('17)

Germany ('17) 58 | |
Energy consumption for hot water
supply is higher than energy
Japan ('18) consumption for heating.
[ |
0 20 40 60 80 100

Household Energy Consumption by Use [GJ/household/year]
* USA.(Other) includes cooking, lighting, and household appliances.

Source: Compiled by Jukankyo Research Institute Inc. based on statistical data from various countries




Household Energy Consumption in Japan (by Region, by Use) © B1xER

Annual Household Energy Consumption by Region [GJ/household/year]
0.0 10.0 20.0 30.0 40.0 50.0
Hokkaido
Tohoku
Kanto (Tokyo)
Hokuriku 0.7 12.2 2.0
Tokai 1.0 10.0 2.3
Kinki (Osaka)
Chugoku
Shikoku
Kyushu 0.8 7.3 1.9
Okinawa 0 05) 5.1 2.1
All Japan
Annual Household Energy Consumption by Region (Ratio by Use) [%]
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0
Hokkaido
Tohoku 0.8 29.2 4.5
Kanto (Tokyo)
Hokuriku
Tokai
Kinki (Osaka)
Chugoku
Shikoku 2.9 30.5 6.4
Kyushu 3.2 28.9 7.4
(OIEWER 100963 70.7 B /A
All Japan 2.4 RER 6.9
" Heating A" Hot water Cooking = Lighting and household appliance

conditioning  supply

Source: Ministry of the Environment of Japan
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Trends in Japan’s Energy Consumption by Sector

© BLRER

> While other sectors (industry and transportation) have decreased, energy consumption in the commercial and
household sectors have increased significantly (16.9% from the 1990 level (left Figure)). They accounts for about
30% of total energy consumption (right Figure).
> Drastic reinforcement of energy-saving measures on houses and buildings is essential.
Trends in final energy consumption Trend of shares
(Peta Joule) From the (Peta Joule)
| 1990 level
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Source: Comprehensive Energy Statistics (ANRE)
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Japan’s Reduction Targets in the New “Plan for Global Warming
= i i 22, 2021)

© B1+%ER

» Reduction targets in the field of
houses and buildings

Low carbon industrial furnace
Amount of
Industrial motors and inverters reduction
Other Industrial lighting Newly constructed 203
building
Other —
Building 143
renovation
Industrial sector
Transportation Newly constructed
sector 12135/0 hOUSi)f/'Ig 253
0
Improvement of energy- .
ZAUs 62.4 million ki saving performance in new HOUSIntg 91
Next-generation vehicle 37% -4 mitiion buildings enoraion
reduction
(Crude oil Total 889

Commercial
sector

15376
22%

equivalent) *
* Total does not match

Energy efficiency in buildings
due to rounding.

(renovation)

Household éector
1,208
19%

Other Performance improvement by top

runner program

239

0.3% 3.9%
Performance improvement by top runner |

program

HEMS, etc.

High-efficiency lighting

High-efficiency water heater

BEMS

High-efficiency lighting
Other

Thermal insulation renovation of existing houses
Improvement ot energy-saving pertormance in new housing

* Reduction target of the previous Plan for Global Warming Countermeasures (May 2016): about 50.3 million kI

Source: Energy Demand and Supply Outlook for FY2030 (Sep. 2021) (Agency for Natural Resources and Energy)
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Regulatory Measures under the Building Energy Efficiency Act of Ja%@i§ﬁ15

pon estab ent o e A After revision (promulgated on May 2019)
Pro 0 ed o U
Non-residential Residential Non-residential OS]
S Specific building Obligation of notification

Obligation of compliance
[Linked to the building
certification procedure]

Large

(2.000 m? or more) Obligation of notification

[Instruction, order, etc. to be
issued when the standard is not

Obligation of notification met and issuance is deemed

Medium [Instruction, order, etc. to be necessary]
(300 m2 or more butf§ issued when the standard is not
less than 2,000 m2) met and issuance is deemed
necessary]
Effort obligation Effort obligation
[Improvement of energy-saving [Improvement of energy-saving
performance] performance]
T
1 *
Small Top runner program

[Compliance with the top runner

(less than 300 m?) standards]

Target housing ———

o(():zvun;;_d Detached
P house for sale
‘\ _________________ 4

Obligation of compliance
[Linked to the building certification
procedure]

Obligation of compliance

Linked to the building certification
procedure

Effort obligation
Compliance with the energy
efficiency standards]

+

Obligation of the architect to

[Instruction, order, etc. to be issued
when the standard is not met and
issuance is deemed necessary]

Streamlining the examination

procedures in the competent
administrative agency

= Focus on implementation of
supervision (instruction, order,

Effort obligation
Compliance with the energy
efficiency standards’
+

Obligation of the architect to

explain to the building owner

explain to the building owner

Top runner program*
[Compliance with the top runner standards]

Expansion of the target

Target housing

Owner- Detached house for sale

occupied
house

Custom-built detached
house

et e Apartment for rent

*If itis deemed necessary to improve the energy-saving performance of a major housing developer to a considerable extent, such as insufficient compliance with the top runner standards, the developer will be subject to the recommendation, order, etc. by the Minister of MLIT. 9




Relationship between Energy Consumption and the Number of © @EEREE
Building Starts (by Use, by Size)

» The number of buildings subject to the obligation of compliance accounts for 3.4% of the total number of
building starts (0.6% for large buildings and 2.8% for medium buildings), but their energy consumption
accounts for 52.2% of the total energy consumption (36.3% for large buildings and 15.9% for medium

buildings).
Non-residential buildings Residential buildings

Obligatiop of Top runner Obligation of

5 Obligation of compliance explanation rogram notification

b= Large Medium Small [Detached  4.1% edium

E : house for sale(2.5PJ) :

sy N v 1 ylomshrsRET

g 1 Custom-built  9.0% 1

Q j detached (5.5PJ) 1

o LT S— H

S 28.7% I Apartment for 3.3% 17.4%

% 36.3%(22.0PJ) 15.9%(9.6PJ 17.4PJ et ___ @9 W a5py

C (S

L

Small

Number of
building starts

84.0% (429,098 buildinas)

77%(39,286 bUIldIngS) 4.6% (23’417 bUIldlngS
2.8%(14,144 buildings) o -
0.6% (3,246 buildings) 0.3% (1,745 buildings

* Estimated by assuming that the average energy intensity of buildings is 878 MJ/m?/year, and average energy intensity of houses is 344MJ/m?/year, based on
the 2017 Energy and Economy Statistical Abstract and the 2017 Statistics on Building Starts.
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D) =2
Rate of Compliance with Energy Efficiency Standards (by Size) © BLxEd

> The rate of compliance with energy efficiency standards for newly constructed housing has been rising year by year, and the
rate of compliance in total housing exceeded 80% in FY2019.

Non-residential buildings Residential buildings

R1 98% [] R1 81% [ ]
H30 95% [ | H30 70% [ ]
Total  H29 95% [ ] H29 62% [ ]
H28 92% [ | H28 59% [ ]
H27 - H27 |
R1 . . R1 68% [ ]
(Start of mandatory compliance with T, EE—

L H30 energy efficiency standards) H30 ——
arge H29 60% I
(2,000 m2 or more) Ho8 98% [| H28 60% | ]
H27 97% [ H27 |
R1 97% [] R1 75% [ ]
Medium  H30 92% [ | H30 71% [ ]
(300 m2 or more  H29 91% ] H29 522 I—
but less than 2,000 1,5 1% ] Hos |
m?) 0 |

H27 94% [ | H27 e
R1 89% [ | R1 87% I
H30 (Survey not conducted) H30 73% [ ]
Small H29 822 I
(less than 300 m?) H28 69% 1 Ho8 60% [ ]
H27 [Survey ot coducia) Ho7 |
0% 20%  40%  60%  80%  100% 0% 20%  40%  60%  80%  100%

* Calculated in the same manner as the FY2015 standard compliance rate in the Summary of the workshop on the actual state of energy
consumption performance in housing and buildings (March 30, 2018). 1"




Outline of the Energy Efficiency Standards for Buildings in Japan © @txEd

» The Japanese energy efficiency standards for buildings are the standards that are necessary to ensure the energy-saving
performance required for buildings as well as building equipment. They consist of two standards: “primary energy
consumption” standards and “envelope insulation” standards.

Primary energy consumption standards Envelope insulation standards
(Apply to both residential and non-residential buildings) (apply only to residential buildings)

Primary energy consumption shall be equal to or less than the Heat loss per surface area of the “envelope” (outer wall, window,
standard value. etc.), or envelope average heat transmission coefficient, etc. shall
be equal to or less than the standard value.
* "Primary energy consumption” <Image of heat loss through “envelope”>
= Air conditioning energy consumption + Ventilation energy consumption
+ Lighting energy consumption + Hot water supply energy consumption ‘ Roof
+ Elevator energy consumption * Envelope average heat transmission
+ Other energy consumption (OA equipment, etc.) coefficient
- Energy creation by solar power generation equipment, etc. (limited to = Total heat loss / Envelope surface area «
self-consumption) Floor ‘ Outer wall
/ window

Examples of tives to improve

energy-saving performance

_[Non-residential buildings] [Residential buildings]
@ - Solar power
_—— S s generation
Solar power generation e r.'.'.'.'.'.w.’m.'.'mr‘w.v.'.vi?*.' S
High-efficiency air | NI ] Double-glazed
conditioning system Eaves 1o block = e = glass
sunlight = Double sash
| YM'l'o’o'c’o'c’o'l’o'u'o'lPEs’o‘.s’u'c’o'c’o'l’o'n't'c’o’#ix P_
3 I |
/4
g Insulation ° R
) o : material High-efficiency hot water supply
Insulated window sash / glass (Eco-Cute, etc.) 12

International Comparison of the Envelope Average Heat Transmissio® @+3584
. . . 1dinas

Inferior 4 o 0 07

V.J1
‘ L _H N ] -—I- | N1}
Japan Spain * .
(energy efficiency standards) 0 87 (Reg ions 5! 6 and 7 TOky0)
_—
0.8 0.75 (Region|4
By 2030 . g )
AN South Korea
\/ __.
- Japan (ZEH standards) : 0.60
c ! 0 6 N 1o H n\
o 5 000 (Region J)
7 H — :
2 § H ; 05 0.46 (Reglons_ 1
2 : A and 2: Hokkaido)
— c . p
59 . 0.40
2504 o
8 Galifornia, U.S. _‘_ Sweden
(Prescriptive) G
ermany
L] ‘
0.2 UK \
8 areas 7 areas 6 areas 5 areas 4 areas 3 areas 2 areas 1 areas
(Naha) (Kagoshima) (Tokyo) | (Tsukuba) (Nagano) (Morioka) (Sapporo) (Asahikawa)
] N N | ]
Excellent 0.0 ! ’! ,] ,! !
0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000
Source: FY2014 Commissioned research by the MLIT Heating Degree Day (Degree day)

"Commissioned research on energy efficiency regulations, standards, etc. in overseas housing and buildings.
* Compiled by Nomura Research Institute based on the energy efficiency standards for homes in various countries.
* The MLIT made addition to the standards for Spain and Sweden.

* Created in consideration of heating degree days (degree day) in Madrid.




Definition of ZEH (Net Zero Energy House)

O B1XES

> "ZEH" is defined as "a house in which energy consumed per year is approximately zero or less on a net

basis by striving to save as much energy as possible through high envelope insulation and high
efficiency equipment in the house while maintaining a comfortable indoor environment, and by creating
energy through solar power generation and other means."

(1) High envelope insulation

(2) High efficiency improvement of

equipment, etc.

Heating Reduction

Air
chdmonmi

Lighting

Heating

Air conditioning

Lighting

Hot water

Hot water
supply

supply

(3) Energy creation

_|_

Envelope insulation standards

Primary energy consumption standards

High efficiency improvement of
equipment, etc.

(Energy creation)

High envelope insulation standards that are
stricter than the energy efficiency standards

(Standards for the envelope average heat transmission coefficient)

Regional Regions 1and 2| Region 3 Regions 4 |Regions 5, 6 and 7
classification | (Sapporo, etc.) |(Morioka, etc.)|(Nagano, etc.) (Tokyo, etc.)
0.4 0.5 0.6 0.6

ZEH standards

Energy efficiency
standards

0.46 0.56 0.75 0.87

20% reduction from the energy

Reduce primary energy

efficiency standards

Without considering the energy creation
by solar power generation, etc.

consumption to net zero or less

Taking into account the energy created by
solar power generation, etc., including the
surplus electricity sold,

Source: "ZEH Roadmap" compiled by the ZEH Roadmap Review Committee of the Ministry of Economy, Trade and Industry (METI) on December 17, 2015,
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Energy-Saving Performance Indication System

O B1XES

> In order to indicate excellent energy-saving performance in houses and buildings, the Building-housing Energy-efficiency
Labeling System (BELS) is operated as a system that conforms to the guidelines based on Article 7 of the Act.
> Indicated in five levels according to energy-saving performance through evaluation by a third party.

BELS (Building-housing Energy-efficiency Labeling System)

Building-Housing
Energy-efficiency

- Labeling
System

RIS T2 ¥ — TR

OOEN

200E0B0ERH
R EETCE IR HRE (FEAME)

Records of BELS
(as of the end of July 2021)

Detached housing 130,577

Residential complex 31,440

Non-residential 2,195
building

Total 164,212

Item Overview
m:r{:teer:‘ne Housing Performance Evaluation and Labeling
9¢ Council (a General Incorporated Association (GIA))
nt entity
Target Newly constructed and existing houses and
buildings | buildings
Energy-saving performance at time of design for
Evaluation | entire building
target *Depending on the evaluation method, floor unit, etc. is
also possible.
Third-party evaluation by evaluation organization
Evaluator Evaluator: First-Class Registered Architects,
Building Service Engineers, etc. who have taken
and completed training held by a third-party
Evaluation | .p jary energy consumption and BEI (Building
'(';gr'::s Energy Index) = Design primary energy / Standard
energg primary energy

15




Thermal Insulation Performance of Housing Stock Y BLXEY

> As of FY2019, about 13% of the total housing stock (about 50 million units) complied with the energy efficiency standards,
and about 29% of the total housing stock was uninsulated.

» According to the Housing and Land Survey (2018), the actual number of thermal insulation renovations for the housing stock
in less than five years from January 2014 to October 2018 was about 720,000 units.

Thermal insulation performance of housing stock (about 50 million units)

Energy efficiency standards
(13%)

*2
Those that do‘not meet the 1980
standards (no insulation, etc.)
(29%)

1992 standaf&s
(22%)

*2
1980 standards (36%)

*1: Standards established in 1992 based on the Energy Conservation Act
*2: Standards established in 1980 based on the Energy Conservation Act

Source: Calculated based on the distribution of housing stock by performance according to the MLIT survey,
reflecting the number of renovations according to the Housing and Land Survey and the estimated number of

newly constructed housing units by performance based on business operator's questionnaire, etc. (FY2019). 16
.. - . 2) 2B %
Future Policies for Building Energy Conservation in Japan = EXxEE

» For energy-saving measures on housing and buildings, the Building Energy Efficiency Act was established
in 2015 to achieve the reduction target based on the Paris Agreement. The Act was revised in 2019 and the
measures to achieve the target had been sequentially strengthened.

> Since April this year, we have been considering the direction of strengthening energy-saving measures in
the housing and building sectors. We have provided a roadmap for strengthening measures based on this
consideration. The new “Plan for Global Warming Countermeasures” also includes the following:

> Strengthen the Building Energy Efficiency Act

v Mandatory compliance with the energy efficiency standards for all the newly
constructed buildings, including residential buildings, by FY2025.

v Gradual upgrade of the energy efficiency standards to the level of ZEH/ZEB
standards by FY2030 at the latest.

v' Strengthen the indication of the energy-saving performance of residential and
non-residential buildings when they are sold or leased.

v' Other measures, including those for existing buildings?

> Promote introduction of renewable energy (by financial incentives, etc.)

v" Install solar power generation equipment for 60% of newly constructed
detached houses by FY2030. (The target is set by the new “Plan for Global
Warming Countermeasures”)
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