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GHG Emission Reduction Goals of Each Country

NDC (2030 goal)

Date of NDC submitted

Net zero by 2050

-46% (from 2013 level)
Japan Japan will continue efforts to meet the lofty NDC submitted on 22 October 2021 Declared
goal of cutting its emission by 50%.
(1) To reach peak CO, emissions before 2030 Net zero CO
China (2) To reduce CO, emissions per GDP by 65% |[NDC submitted on 28 October 2021 o 2
emissions by 2060
or more (from 2005 level)

FranﬁginE[Jmany, -55% or more (from 1990 level) NDC submitted on 18 December 2020 |Declared
U.K. -68% or more (from 1990 level) NDC submitted on 12 December 2020 |Declared
uU.S. -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

Source: Compiled based on the website of UNFCCC and the Ministry of Foreign Affairs of Japan
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Koppen-Geiger Climate Classification Map © BtxEE

Koppen-Geiger climate classification map (1980-2016)

Beijing

- —

Source: Beck et al.: Present and future Koppen-Geiger climate classification maps at 1-km resolution, Scientific Data 5:180214, doi:10.1038/sdata.2018.214 (2018) Source: Wikipedia 2



Location of Japan on top of the European Map © BLEE
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Regional Classification by the Building Energy Efficiency Act of Japaﬁg) E13x8E
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International Comparison of Household Energy Consumption (by Usef& B13zi&%&

» 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 continuously, most Japanese way of living is “intermittent heating/cooling”. Most Japanese
people, except for those in northern regions like Hokkaido, heat/cool their homes only when they are at home.

Lighting and
[ household M Other
appliance

Air Hot water Household
supply

W Heating B giioning M W Cooking M Lighting M L0 o

USA ("15) 82

UK (17)

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

I I

Energy consumption for hot water
supply is higher than energy
Japan ('18) 31 consumption for heating.

| |
0 20 40 60 80 100

France ('17)

Germany ('17) 58

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 5



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

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) 0.7 10.6 2.2
Hokuriku
Tokai
Kinki (Osaka)
Chugoku
Shikoku
Kyushu 0.8 7.3 1.9
Okinawa 005] 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 0.1 24.9 3.6
Tohoku
Kanto (Tokyo)
Hokuriku
Tokai
Kinki (Osaka)
Chugoku
Shikoku 2.9 30.5 6.4
Kyushu 3.2 28.9 7.4
OIENEl, 100 9263 107 B2 A
All Japan 2.4 33.5 6.9
mHeating mAT p Hot water Cooking = Lighting and household appliance

conditioning  supply
Source: Ministry of the Environment of Japan



Trends in Japan’s Energy Consumption by Sector © @LEE

» 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)
v | 1990 level
00 T 18000 g mm e e e e e e e e
|
7,000 4 AR V.00 20 4000 TN : 16,000 4 = - - m oo e m o — oo

N Industrial sector

|
I A157% 14,000

6,000 - - - e e X2 i i i

|

1 Commercial 12,000 4 = 4 L | Industrial sector
5,000 sector

+ 10,000 [52.6% it
Household sector
4,000 I
! 0
+16.9% | 000 | ety

3,000 Transportation Commercial

] L LIdiilL sector
Asectocr) 6,000 12.6% il | W
2,000 1.4% -124.9% Household
’ .J7/0
4,000|12'2%|- - =3 & F sector
1,000 2,000 I L 4 4 X k| Transportation
Household sector 22.6% sector
0 +0.5% o 1] HRRRREN
OlHNMSTLIWONO DO =N LION OO
oy s lele o e te e le s elolelole el el e
lo afelete tate Yo to Yo lalelolelole ol els]
A A A A A A AN AN AANANNAN AN

(FY)

Source: Comprehensive Energy Statistics (ANRE) 7



Japan’s Reduction Targets in the New “Plan for Global Warming Countermeasures” _1 B35 88
(decided by the Cabinet on October 22, 2021)

» Reduction targets in the field of
houses and buildings

Low carbon industrial furnace
S Amount of
/’ S 7Z—W‘Industrial motors and inverters reduction
~ 374 k -
Other 6.0% Industrial lighting Newly constructed 403
1316 ; building
21.2% \/‘ Other "
\ uriaing 143
renovation
Industrial sector 584  \
Transsep(;gt?tlon ——_ 1350 9.4% \ E:L\:\;Ii);constructed 253
\‘\22% g
N\ Improvement of energy- .
2,306 62.4 milli Ki saving performance in new Housm? 91
Next-generation vehicle 37% -4 miflion o buildings renovation
reduction
(Crude oil 6.5% TOta| 889
e uivalent) * Commercial

q sector . . - *

Energy efficiency in buildings Total does not match
1,376 (renovation) due to rounding.

22%
Househojqy Sector

1,208 0
0,
19% 1.5%
0,.3% 5

Performance improvement by top runner |
program
HEMS, etc.

High-efficiency lighting

Other Performance improvement by top

runner program

BEMS
264
4.3% High-efficiency lighting

Other

High-efficiency water heater

Thermal insulation renovation of existing houses
Improvement of energy-saving pertrormance 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) 8



Regulatory Measures under the Building Energy Efficiency Act of Japir B13Zil%

Large

(2,000 m2 or more)

Medium

(300 m2 or more but
less than 2,000 m?)

Small
(less than 300 m?)

Upon establishment of the Act
(promulgated on July 2015)

Non-residential Residential

Specific building
Obligation of compliance

[Linked to the building
permission procedure]

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

Effort obligation
[Improvement of energy-saving
performance]

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

Effort obligation
[Improvement of energy-saving
performance]

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

—— Target housing

Owner-occupied house

Detached
house for sale

* If it is 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.

After revision (promulgated on May 2019)

Non-residential Residential

Specific building

Obligation of compliance
[Linked to the building
permission procedure]

Obligation of compliance
[Linked to the building
permission procedure]

Effort obligation
[Compliance with the energy
efficiency standards]

+

Obligation of the architect to

Obligation of notification
[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

Oowner- Detached house for sale

occupied
house

Custom-built detached
house

AlRLER oy Apartment for rent

To be revised
to mandate

compliance for
all buildings!




Relationship between Energy Consumption and the Number of Building Starts © @LIREE
(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
Obllgatlon of Top runner Obligation of
Obligation of compliance explanation program notification

Medium I Detached 4.1%
I house for sale (2.5PJ)

Custom-built  9.0%
detached (5.5PJ)

Apartment for 3.3%
(2.0PJ)

Energy consumption

Number of
building starts

84.0% (429,098 buildings)

7.7% (39,286 buildings) 4.6% (23,417 buildings

2.8%(14,144 buildings) 0 o
0.6% (3,246 buildings) 0.3% (1,745 buildings

* Estimated by assuming that the average energy intensity of buildings is 878 MJ/m2/year, and average energy intensity of houses is 344MJ/m2/year, based on
the 2017 Energy and Economy Statistical Abstract and the 2017 Statistics on Building Starts. 1 O



Number of Buildings subject to Mandatory Compliance © @ExEE

» At present, the total number of large and medium-size non-residential buildings for which the building permission procedure is
linked, and subject to mandatory compliance, is about 14,000, while the total number of small non-residential and residential
buildings is about 445,000.

Non-residential building Residential building
Large-size Obligation of compliance Obligation of notification
(2,000 m? or more) About 3,000 buildings
Medi : - About 18,000 buildings
00 oSS About 11,000 buildings
2,000 m?)
Obligation of the architect to explain compliance
About 32,000 buildings About 395,000 buildings
Small-size
(Less than 300 m2)
To be linked to the building permission procedure
except for singletstory houses, etc.

Note: The number of buildings in the table is the number of new construction starts in FY2020. 1



Rate of Compliance with Energy Efficiency Standards (by Size)

© @3B

compliance in total housing exceeded 80% in FY2019.

» The rate of compliance with energy efficiency standards for newly constructed housing has been rising year by year, and the rate of

Non-residential buildings
2019

2018 95% [ ]
Total 2017 95% [ ]
2016 92% [ |
2015
2019
L 2018 (Start of mandatory compliance with
arge energy efficiency standards)
(2,000 m2 or more) 2017
2016 98% ]
2015 97% [ |
2019 97% [ ]

Medium 2018
(300 m2 or more but 2017
less than 2,000 m?) 2016

2015

2019
Small 2018 (survey not conducted)

(less than 300 m2) 2017
2016 69% [ ]

2015 (Survey not conducted)

0% 20% 40% 60% 80% 100%

2019 87% [ ]
2018 73% [ ]

2017 |
2016 |
2015 |

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). 12



Outline of the Energy Efficiency Standards for Buildings in Japan © BEREE

» 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 standard Heat loss per surface area of the “envelope” (outer wall, window, etc.), or
value. envelope average heat transmission coefficient, etc. shall be equal to or
D — less than the standard value.

Primary energy consumption <Ilmage of heat loss through “envelope”>

= Air conditioning energy consumption

+ Ventilation energy consumption ‘ Roof
+ Lighting energy consumption L .

+ Hot water supply energy consumption * Envelope average heat transmission coefficient

+ Elevator energy consumption = Total heat loss / Envelope surface area « »

+ Other energy consumption (OA equipment, etc.) Outer wall
- Energy creation by solar power generation equipment, etc. (limited to self-consumption) Floor . / window

Examples of initiatives to improve energy-saving performance

_[Non-residential buildings] [Residential buildings]

* Solar power

—

: e i generation
Solar power generation —lL_ HigH—efficiency air S| Double-glazed
=~ conditioning system Eaves to bIock glass
:“= sunlight Double sash
. ]
=t I ~ | |
Insulation ° g )
material High-efficiency hot water supply

Insulated window sash /.glass ) (Eco-Cute, etc.) 1 3
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International Comparison of the Envelope Average Heat Transmission Coefficient & F1+3=8B4

Inferior 1 o ‘ I I 0.97
P Japan . .
(energy efficiency standards) 0,87 (Reg lons 5! 6 and 7; TOkyO)
0.8 0.75 (Region/4
By 2030 -9 (Reg )
~  South Korea
*.
o Japan (ZEH standards) : 0.60; .
G- egion 3)
é £ 0.46 (Regions 1
%§ and 2: Hokkaido)
£3
5€04
T3 Galifornia, U.S.
(Prescriptive) Germany
D
0.2 UK ‘
8 areas 7 areas 6 areas 5 areas 4 areas 3 areas 2 areas 1 areas
A\ 4 (Naha) (Kagoshima) (Tokyo) | (Tsukuba) (Nagano) (Morioka) (Sapporo) (Asahikawa)
< S l P P SNl & _ & l &
Excellent 0.0 - i ! >I\ - ,!\ - #\ ! !
0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000

Heating Degree Day (Degree day)
Source: FY2014 Commissioned research by the MLIT
"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. 14



Definition of ZEH (Net Zero Energy House) in Japan Y BLEE

» "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."

(2) High efficiency improvement of
equipment, etc.

Heating Reduction .

Air
conditioning Heating

Ventilation
Air conditioning

Ventilation

(1) High envelope insulation (3) Energy creation

Lighting
Lighting
H:L’\:/)v;l;er Hot water
supply
Primary energy consumption standards
Envelope insulation standards . . _ _ .
High efficiency improvement of equipment, etc. (Energy creation)
High envelope insulation standards that are 20% reduction from the energy Reduce primary energy consumption to
stricter than the energy efficiency standards efficiency standards net zero or less
(Standards for the envelope average heat transmission coefficient) . . . . . .
Without considering the energy creation by Taking into account the energy created by
Regional Regions 1 and 2| Region 3 Regions 4 | Regions 5, 6 and 7 . . . .
solar power generation, etc. solar power generation, etc., including the
ZEH standards 0.4 05 0.6 0.6 surplus electricity sold,
E ffici
e g e 0.46 0.56 0.75 0.87

Source: "ZEH Roadmap" compiled by the ZEH Roadmap Review Committee of the Ministry of Economy, Trade and Industry (METI) on December 17, 2015, 1 5




Energy-Saving Performance Indication System Y BixEE

» 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)

I :luilding-llnusing Item 0verview
= nergy.—efﬁ(lency

Labeling

System
WEWE L LTSRS TME - S stem

' y Housing Performance Evaluation and Labeling Council
management . ..
entity (General Incorporated Association (GIA))

Target buildings | Newly constructed and existing houses and buildings

ono 2005 Evaluation Energy-saving performance at time of design for entire building
R GsaRR target *Depending on the evaluation method, floor unit, etc. is also possible.

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

__ Number Third-party evaluation by evaluation organization
Building type of type Evaluator Evaluator: First-Class Registered Architects, Building Service
: Engineers, etc. who have taken and completed training held by a
Detached housing 130,577 third-party
Residential complex 31,440
Nont;rglst;.dentlal 2,195 E‘_'a:;_'atio" *Primary energy consumption and BEI (Building Energy Index)
unding Indices = Design primary energy / Standard primary energy
Total 164,212 (Primary energy)

16



®) ~=z .
Thermal Insulation Performance of Housing Stock © BEERESE

» As of FY2019, about 13% of the total housing stock (about 50 million units) complies with the energy efficiency standards, and about
29% of the total housing stock is 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%)

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

1992 standards ™
(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). 17



D ~ .
Status of Housing Stock (Earthquake Resistance, Barrier-free, and Energy Saving) — Bi3Ea

» Of the stock of housing inhabited by people in Japan, about 13 million houses were built before 1980, and many of them are
insufficient in energy-saving performance as well as anti-seismic performance, etc. Therefore, the performance of these houses
needs to be improved through reconstruction, etc.

» Promote the supply of high-quality houses that can be passed over to future generations, while responding to various needs of the
public for housing in new and existing housing as a whole.

< Total housing stock inhabited by people: about 53.6 million units >
< Total housing stock: about 62.4 million units >

|Provided with both barrier-free and energy-saving functionsl
|

‘ Of the housing built in and before
Provided with either Provided with neither barrier-free ;iig’:sb;:;igﬁ flfoflest:: gﬁg - }fAbOUt 7 million Vacant
barrler—free or energy- nor energy-saving function 30% of apartment buildings lack units) house, etc.
saving function earthquake resistance.
(About 2.3 million units) |(About 17 million units) (About 21 million units) (About 8.8 million| units)
- - v Vacant houses
Supply of hlgh quallty For lease: about 4.3 million units
houses that can be . . For sale: about 0.3 million units
d to fut “Renovation”, etc. “Reconstruction”, etc. Secondary use: about 0.4 million units
passed over 1o Tuture Other: about 3.5 million units

generations

v Under construction, etc.: about 0.3
million units

Source: 2018 Housing and Land Survey (Ministry of Internal Affairs and Communications)

18



How to Promote Energy Saving in Existing Building Stock? Y BB

» Considering the expensive cost of energy efficiency renovation in the existing building stock, it may be appropriate to apply
regulatory measures only to parts of building renovations.

» If the Act mandates compliance for existing parts of buildings as well, building owners may give up renovations, which we call a
“freezing effect”. In addition, we are also planning to gradually upgrade energy efficiency standards in the future.

» Therefore, as for the existing parts, Japan would like to promote energy efficiency renovations by taking all possible support
measures such as subsidies, taxation, and low interest loans, etc. instead of requiring the mandatory compliance.

Before addition, etc. After addition, etc.

/ N\

Strengthen support measures Obligation of compliance
such as subsidies, taxation, low
interest loans, etc.

Mandatory compliance may
cause a “freezing effect”!

*If the Act mandates compliance for existing parts, it would not be easy to
provide support measures for such renovations.

19



D

Conclusions (Future Policies for Building Energy Efficiency in Japan) = BI3REE

» 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 enerqy efficiency standards to the level of ZEH/ZEB standards by FY2030
at the latest.

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

v' Other measures (Note: Existing buildings should be supported by all possible support measures!)

» Promote introduction of renewable enerqgy (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”)

20
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