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1.1 Trends in the final energy consumption in Japan
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1.2 Developments of Green Buildings in Japan

1980 Establishment of building energy conservation standards (Second oil shock)
Initially, PAL, CEC/AC, and office applications were subject to the notification requirements.

1993 CEC/V, L, HW, and EV were added. Hospitals and schools also became subject to the notification
requirements.

1998 Introduced Type 2 designated factories (buildings) in the EC Act.

2002 Notification of energy conservation measures (for new construction and extension and reconstruction)
was made compulsory.
All buildings (2,000m? or greater), with the exception of residences, became subject to the regulations.
(For large-scale renovations in 2006 and for buildings 300m? or larger in 2010)

The standards achievement rate was improved to 90% by making notification compulsory.
2002 Obligatory submission of periodical report for Type-2 Designated factories &buildings
2005 CASBEE for Buildings completed (CASBEE tools have been developed and revised

until now)
2015 New Building Energy Code for design (Introduced primary energy standards)
2015 ZEB Family concept and the project started
2016 Benchmarking system for buildings (convenient stores)
2017 Mandatory requirement standard for design
2019 Revision of the scale of the buildings to be covered by the law
) 3021 Revision was enforced
@Ozaanﬁfpthemnwi@ibnrmw&eddto promote energy efficient buildings 5




1.3 Mandatory Compliance To The Design Standard

When construction clients plan to undertake new construction/ extensions/ renovations of buildings
at or over a certain size, they must acquire certification of conformity with energy efficiency.

After the implementation of the regulatory measures, such non-residential buildings that are not
compliant with energy efficiency standards become ineligible for construction under the law.
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1.3 Mandatory Compliance To The Design Standard

In the revision of the Building Energy Conservation Law in May 2019, to promote conformity to the
energy saving standards, expansion of application scope of the target buildings and obligation to
explain EE&C measures from the designer (architect) to the building owner were added in the
building approval procedure. In 2025, all the commercial buildings and residents should have their
obligation to comply to the standard.

2025
Commercial Building Residences Commercial Building Residences
Large buildings Degignated building Degignated building All the commercial
Obligation of T .
(Total floor area Obligation to comply » Obligation to comply g _ bwldlngs and residences
>2000m’) (Linked to the building o (Linked to the building approval notification
approval procedure) Obligation of procedure) .(In.str.uc.tion and order of the »

_ _ notification jurisdiction agency when not Obll ation to com |
Middle-sized Obligation of (Instruction and order when comply to thdetstzndard and g p y
building notification not comply with the Obligation to comply need to do)

(2000m?> Total floor | (Instruction and order when standard) (Linked to the building approval The procedure of

area =300m?) not comply to the standard procedure) Instruction and order to be

and need to do) rationalized
Obligation to effort
- - . . » (Comply to EE standard) . .
Obligation to effort | Obligation to effort + Obligation to effort
for improvement of EE&C for improvement of EE&C Obligation of instruction from| (Comply to EE standard)
Small buildings | | o ___. the archtect to the owner
(300m? > Total floor i E v .
— ! Top runner system i Top runner system |
| (Comply to the Top-runner 1 (Comply to the Top runner
i standard) ! standard) i
\ Target: Built-for -sale houses ;] i Target: Built-for -sale houses |
M ! Order houses i
\ Rental appartments )
AN
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2.1 The Related Regulations on Buildings

Three key areas and the Standards of the EE&C in buildings

ﬁhe area related to \ /The arearelated to the
architectural planning, characteristics and

construction methods and
materials, such as shape performances of the system
components such as

of the building, layout of

rooms, materials and _ Outdoor climate efficiency of various

strtu ctures of pz(;lrts facing \ Condition / machines that constitute the

exterior space (e.g. ‘i :

external walls, roofs and _ \bwldmg e system/
\windows) _/ Architectural Equipment

f Design Design
____------------—___-_
—_————_ Energy o —————
- . ~

<7 perf Saving _ - s

{ errormance Equipment efficiency

Primary Energy Consumption Standard  Standards (no more). ==
% Control & o*
%e Management o*

e ' .

The area related to how _ -
to operate, control and 4=  Evaluation Criteria
manage the building

PAL: Perimeter Annual Load equipment system
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2.2 Approach of Primary Energy Regulations

What is Primary Energy Consumption?

B The energy obtained from nature, including fossil fuels, nuclear fuels, hydropower, and sunlight, is
known as “primary energy”, while the energy (such as electricity, kerosene, and city gas) obtained
by changing or processing this energy is called “secondary energy”. Each type of energy uses
different measuring units (such as kWh, {, and MJ).

B Converting these units to primary energy consumption amounts allows us to find the building total
energy consumption in the same units (MJ and GJ).

Approach of Using Primary Energy Consumption Standards

B In the buildings that are subject to the evaluations, based on the common conditions such as area
categories and floor areas, the design primary energy consumption calculated from the actual
building design specifications should basically be lower than the reference primary energy
consumption calculated from the standard specifications (building envelope and standard facilities
corresponding to the 1999 standards).

B The primary energy consumption is calculated as the total of the energy consumptions of the “Air
Conditioning, Heating and Cooling Equipment”, “Ventilation Equipment”, “Lighting Equipment”, “Hot
Water Supply Equipment”, ©

, "Elevators”, and “Office Equipment, Home Electric Cooking Appliances,
etc.””.

@ Japanese Business Alliance for Smargbwcgvér:ldmrr W e b S |t e 1 O



2.3 Evaluation method of EE&C of non-residential buildings

Based on the following calculation methods, the design building primary energy consumption
should be less than the standard values.

Common conditions
(area category, usage of room, floor area, etc.)

Energy consumed by air Energy consumed by air

conditioning, heating and cooling Esac Eac conditioning, heating and cooling S _g
L J =n A= (@]
+ + c B2 = 2
L _— () o CIEJ &
Energy consumed by ventilation Esv EV Energy consumed by ventilation g — =
= 5 o 5 S
c = D
= * ~ * s B = B
k3] Energy consumed by lighting ESL EL Energy consumed by lighting B Q z s
= > o 5 Ak
3 + s c B¢ B
Q g N X >‘
n Energy consumed by water E E.., Energy consumed by water heating -g o a
[ Lheating W w = )
2 + m o
s + 2
-% Energy consumed by elevators* ESEV EEV Energy consumed by elevators* o
@ + +
:_ Ign-ng;/::(;n_sarﬁ(;d-b;/-oFﬂ(-;e --------- ‘. : E Energy consumed by office Enfergy co_nservation method c_)f
1 equipment, home electric EM : 1 Em equipment, home electric cooking : office equipment, home electric
1

appliances, etc. cooking appliances, etc. is not
considered.

Energy reduced by equipment .
Eg 9 Y equIpr Creation of energy
whose energy use is efficient

Reference primary energy E Design primary energy
@% J B consumption ST T consumption
<ry, Japanese Di :

* The target is non-residential buildings and apartment residences.

1 cooking appliances, etc.
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2.3 Evaluation method of EE&C of non-residential buildings

Calculation of Design Primary Energy Consumption, etc.

/ Evaluation d N\ ( . ) ( Small scale model building \
Method Standard method Model building method | | | ihod
Precise evaluation in which all Simplified evaluation by calculation Simpler ev§luation calculated.by
Characteristics building information is entered and using a model building for each greatly reducing the number of input
calculated on a room-by-room basis. building use items in the model building method
o
calculation tool || WEB-Program [ WEB-Program J ( WEB-Program ]
\ Input by room Input by building type . Input by building type
Area of f ( o cq culate
m Calculate each part J { Calculate each part ] (Auto calculation based on the
o o envelop L L floor area )
% g Perform. of ( Calculate the envelop performance ) Calculate the envelop performance [ select main insulation material and |
>5 each part of according to the thermal according to the thermal specifications of the openings
S envelop (__conductivity of each component. ) conductivity of each component.
] - > 4
% Ccal. results BPI (PAL¥) [ BPI m(PAL¥) J | B )
.
c ( Enter performance and ) Enter performance and ( Enter tvpes and specifications for
- >.g Perform. & specifications for all equipment to specifications for all equipment to i YP t tp be installed
= E’g’ spec. of Eq. L be installed ) be installed @ equipment to be Instatle
E25 ( BEI ‘ BEIm BEIs
o S Cal. results | )
°© 2 . * Floor area<300m2
— _ * Performance improv. Plan only
Remarks | ) * Not apply for BELS, etc.
- J J /

4

More precise )  More rough
P More work load Less work load J
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Climate Zone in Japan

Cold : Zone 1

1 : Zone 2 (e.g. : Sapporo)
: Zone 3

: Zone 4

: Zone 5

: Zone 6 (e.g. : Tokyo)

: Zone 7

Hot : Zone 8 (e.g. :

. &l -
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2.4 Method of Calculating the Reference Primary Energy Consumption

Building types and room types

Building type Number of room types

Office 19 room types
e.g. : Office room, Meeting room, Computer room, etc.
Hotel 31 room types
e.g. : Guest room, Front desk, Office room, Banquet hall, etc.
Hospital 28 room types
e.g. : Ward, Staff station, Consulting room, Operating room, etc.
Store 17 room types
e.g. : Large scale retail store, Specialized store, Supermarket, Backyard, etc.
School 26 room types
e.g. : Classroom in primary school / high school / college, Staff room, etc.
Restaurant 19 room types
e.g. : Restaurant, Kitchen, Coffee shop, Bar, Front desk, etc.
Meeting place 60 room types

e.g. : Gymnasium in athletic, Arena for official competition, Cheering section
in stadium, Auditorium in movie theater etc.

Factory 2 room types

Warehouse, Outdoor parking

Apartment House 9 room types
e.g. : Indoor corridor, lobby, Manager room, Assembly room, etc.

ey
@99.\_,/ Jﬂpa"eseB"SISS’Er‘%H!”Fﬁ%f‘b"rS%Htgﬂ%ﬁW‘f%”ﬁﬁlding Research institute in the seminar in “New Japan-Brazil cooperation on EE&C” on 14 Octo 2021 14



2.4 Method of Calculating the Reference Primary Energy Consumption

Floor area and standard unit energy consumptlon

- (2) The reference prlmary energy consumptlon of each piece of equipment
(1) Room usages are classified and floor is calculated by using the reference primary energy consumption of each
areas of each room usage are totaled. room usage (example: air conditioning).
P el B N e e s N ~
A Reference value of FI 4 Total of each room usage >
<Bui Idlng> Room air conditioning oor ' (Galyear) %
usage (GJIm? - year) area J(Reference value x Floor area) :
- ] —————— — o — — — —— — — '..-‘
] ]
- = L 200 L8 2,000 it

—————— e - ——— ——— e —— —

g ey e D t--—--=-——--= T
1| room’ 0.8 1000 |1 800 1R
Meeting room ;= F N
I I
' £ B
| | - | I
| Total 3700 || 3,450 :
: 5
. All room
Reference primary usage Reference primary energy
' energy consumption | __ consumption of each piece of x Area of
of each piece of = equipment of each room each room
equipment (GJ/year) usage (GJ/m? - year) (m?)

(3) The reference primary energy consumption of an entire building is calculated by totaling the

reference primary energy consumption of each piece of equipment.
All equipment
Reference primary energy consumption | Z

,“ of entire building (GJ/year)

Reference primary energy consumption of
each piece of equipment
(GJlyear)

AN — _— = —
@ Japanese Business Alliance for Smart Energy Worldwide .
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2.4 Method of Calculating the Reference Primary Energy Consumption

In order to consider the differences in energy consumptions due to the configuration of the room
usages, the reference primary energy consumption is set for approximately 200 room usages.

8 usages of Office, etc. it 2
i O .[Unlt. MJ/m yea:] \
Office, etc. Room Equpment .
’ Al S o Wat £ -.-_
Hotel etc. tage conditi'(‘;ning oniiation iy Ligtiing heaatiz; RS R
: Office 872 0 498 16| HITE
Hospital, etc. . igm.
Meeting hall 912 0 231 39| H e
Shog elc , Locker room 780 138 202 768 [H [ HL AUESURINT—,
Each usage is — | [H 200 room usage
School, etc. . N — =
— — detailed to the ‘__ =1
Meeting hall, etc. | usages. = = = = = = = = = = _-—_
L 1 1 1| 1
Factory, etc. = - - - - v
Equipment types Items to be considered
AC equipment Yearly air conditioning time, heat generation of lighting, number of people in the room, equipment
heat generation, equipment types, types of the envelope, etc.
Ventilation equipment Yearly ventilation time, number of ventilation, ventilation method, total pressure loss, etc.
Lighting equipment Yearly lighting time, illumination setting, equipment type, maintenance ratio, etc.

Water heating equipment Yearly water heating days, unit hot water consumption, etc.

16



2.4 Method of Calculating the Reference Primary Energy Consumption

(1) Air Conditioning (AC) System

Calculation of Annual primary energy consumption of AC system

NAC ahu
EAC'= E X (EAC, ahu, i + EAC, ahu, aex, i)
=1
NAC ump NAC ref
+ EAC, pump, i + (EAC, ref,i + EAC, ref, sub, i)
=1 =1

E,: Annual primary energy consumption of air conditioning equipment [M] /year]
E ¢ ohy i+ Annual primary energy consumption of a blower belonging to the air conditioner group”i"[M]/year]

E AC, ahu, aex, i} Annual primary energy consumption of all heat exchangers belonging to air conditioner group"i"[M]/year]

N AC, ahy * Total number of air conditioners in the calculation [—]
E AC, pump, i - Annual primary energy consumption of secondary pump group”i"[M]/year]

N AC, pump * Total number of secondary pumps in the calculation [—]
Eyc e £, i+ Annual primary energy consumption of the main equipment of heat source group "i" [M] /year]

E sc ref sup, i+ Annual primary energy consumption of auxiliary equipment of heat source group"i"[M]/year]

N 4c res: Total number of heat source group in the calculation [—]

od
@EB Japanese Business Alliance for Smart Energy Worldwide 1 7



2.4 Method of Calculating the Reference Primary Energy Consumption

(1) Air Conditioning (AC) System

The results of primary energy consumption
Outer wall calculations for all 24 cases are averaged
_ for each room use and region, and this is
S—— used as the reference primary energy
S / consumption intensity for each room use
| SRR and region. However, for some room uses,
‘ 10m (Fix) | the number of cases to be averaged shall
Building (room) models for calculation of the reference primary be red uced .
energy consumption
The cases for calculation of the standard energy consumption
5m | | | | [ | [ | [ | [ |
Room depth 10m H H  H E B B B BN
20m | | | | [ | | | |
Outer wall one vertical wall H H EH B H EH E BN H H E BN
surface one outer wall + roof H  H B BN H H B BN H H  EH B
East | [ | | ] | [ |
Direction of West u u [ [ [ [
the outer wall South [ ] [ ] [ | [ | [ | |
;_: !aganese Busihess Alliarklé)f(;pSmart End ngngdwtde u u u u u u

18



Table 3.1.14 Specification of the standard heat source system (Climate zone 1 & 2)

#3.1.14 HEAFEERAFRMOR (1., 24

PR R

Cooling source

Heating source

)
J, Japanese Business Alliance for Smart Energy Worldwide

= o

Type of % g g
the Room usage o & a |Rated =
buildin ; 2 o Heat & |Rated Heat 3 |heati . | 23

8 = S source ¢ |cooling 8 _ c ea |r.|g 8 £

Office RM § S S capacity | © source 2 |capacity <

O

kvl Office RM No | Yes ' AircoolingHP 2 0.114| 324 | Aircooling HP 2 0.232) 274 44
R+ Computer RM No Yes |' Air cooling HP . 0132 324 | Aircooling HP 2 0.232] 274 44
***** Meeting RM m H _|=HHP 2 0.17] 3.24 [ZHHP 2 0,326 274 44
- Office Coffee o CEEEE 2 0.17] 3.24 [Z=AHF 2| 0.326] 274 44
#ﬁﬁ* Restaurant 11 e E}%HF 2 0216 3.24 | mHP 2 036l 274 44
AT Central control RM 14 H |=HAHP 2 0,13 3.24 |ZEmHP 2 0.218] 274 44
EEPTH ~Locker RM 5 H |ZESHP ] 0086] 324 |ZHHP 2 D218 274 44
EEMSE '~ Corridor 5 R 2 ooaz| 324 |TEEHP 2 0198 2.74 44
¢ Ar ik A ~ Lobby = B |=EHHP 2 0.082[ 324 |7ENHP g 0198 274 44
TS Toilets Ficd H |EHHP 2 0082] 324 [THP 2 0.198] 274 44
HREE Smoking RM = T AHP 2 0.082] 3.24 § HF 2 0.198] 274 a4
TS e B | & [ZmHP 2] 0.086] 3.24 |8 4HP 2| 0242 274 44
= == T = rh T 3 W i = |fTm®Hp 2 nnRal 324 |2 HHP s 0,242 274 44




2.4 Method of Calculating the Reference Primary Energy Consumption

Specifications of the standard roof and walls (Office)

1) Air Conditionind

F3.1.2 EHERTEHEMLR (BHRF)

M i 1, 2itbig ihisg 3. 4l
NEZE BHYES BMAF X HEEZTH EHES BMEW FE
[mi mm)
Eif =AM EiR ERE
By — )AL R EF R 12 70 Owo9—IL{E B E iR 12
62 2R —F 10 62 10
302 FEMAPERE 302
41 avoy)—k 150 41 150
47 fr A E LB 15 a7 B AR ELRIL 15
103 FAI7ILMER 5 103 FARAI77ILH5E 5
47 TAUR-ELFIL 15 47 AR ENLZIL 15
181 MERRYATFLL74+—4L RiBE 18 100 181 WHAFRYAFLLTr—4L BREE 'M‘ 50
41 avo)—k 60 41 av)—k 80
=M = f
DY T yhEe ERE i
62 oI St—F 8 82 EoTSK—F ' 8
302 WP R 302 IR PR
181 |#EERURFLLII—L B85 1A 181 |SeEAURFLLIF—4 RER 8 25
41 avo)—k 150 41 avsYy—k 150
47 AR ELEIL 25 47 AR ELFIL 25
67 24 10 67 24 | 10
|
T EY \

Zone Climate Zone 1 & 2
building .
Portion [materian [Building material thicknes
s(mm)
No.
inside
70 Rock Wool Sound Absorbing Board 12
62 Gypsum board 10
302 Unsealed hollow layer
41 Concrete 150
Roof 47 Cement/mortal 15
103 |Asphalt 5
47 Cement/mortal 15
181 Polystyrene foam 100
41 Concrete 60
Outside
Inside
67 Gypsum board 8
302 Unsealed hollow layer
181 Polystyrene foam 50
Wall
41 Concrete 150
47 Cement/mortal 25
67 Tiles 10
Outside
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2.4 Method of Calculating the Reference Primary Energy Consumption

1) Air Conditioning
Standardized room use condition (e.g. : office room of office buildings)

Reference value for E237. ] Air conditioning | Ventilation Lighting Hot water supply
heat-generation  _—|ALY&ItE—> t_—-_"""“.'%- mERn |&§E;s |ms;qFresh air times| BEEE | BRI (1 o0 | Bams | KRLE s
density for lightin IMEeS | "z = k menE | maom UMeS [mmen | wmx |ExssE| om
ty ghting, A [persons/m?2] intake P
human body, and [h/year]| W/m) | tam | il [ mar n[h/year]-sweni| @ [h/year] Wml | B =)
equipment s s—vp | 3374 120 | 01 _|120 | 60 | 0 | 00 | - [3133]163 | 750 | 069 | 241
Start and end time(hours) FRES = | omesm e | ) womm | wwmn | s | BEsn @i | 50 | sesoss e - HW usage
Weekday — | 1 241 1|7 |21|ral swE | #wE | =2 14| - o] O 1 [ 8 ]21]a]| EAEE [FLET | ==
Saturday — | 2 51 2| - | - || ol | Dweedl [-1 2|-|-|o| 2z lz2]-]|-|o [L,lper;;onfday]
Sunday or Holiday —» [3] 73 [3][-[-lofi119 |30 | 38 [a[-[-Jo] - [3[-|-]o| c |rHFz32] 38 |
— Heat-generation schedule —Heat-generation schedule —Heat-generation schedule
for lighting for human body for equipment o=
100 T LT e B e 100 pmmee=mmeess e
= [ ] O I I [ = 1 —— I — [/ [ T ——
= b D
Bl oLl T S e | o UL
Weekdays_ g 0 3 6 9 12 15 18 21 24 0 3 6 89 12 15 18 21 g4 0 3 B 8 12 15 18 21 g4
[ ol1]2falalsiel7isloeloltliz2/13}14/15}16]17]18]10l20l21]22|23]
N -
'1J EEEFERE Q (s] [+] [a] [+] [a] 0 1001001000100 100 (100 [ 100 100 [ 100100 100§ 100 100 11008 O (s] [s]
ESHEFEEAHE s} (s} [s] s} [s] s} (s} O 31003100 1003100 F S50 100100 | 10031001005 1003100 803 O s} [+
(4] [&] 4] ] 4] ] [&] O 0031001003100 § 60 (100100 (100100100 50 ¢ 30 : 20: O (u] (4]
WESEAEE (asiesiaslaeslas | as) 25 | 25 1100110011000100 } 80 (1001100 | 1001001001008 SO | S0 25 | 25 | 258
Heat-generation schedule  Heat-generation schedule Heat-generation schedule
100 TOr lighting wofor human body wpofor equipment B’Eaf
e
= | @ 50 50
.4
B Jloiiiiiiiieiiiiieiin| oboeeieiiiiieiiees | o LLHTIOTTITLTITTTTIOT]
Saturdays_ g 0 3 6 9 12 15 18 2 g4 0O 0 0O O O 0O 0 0 g4 00 0 O 0 0 0 0 54
) ol1l2]|ala]|sie]|7i8ioli0]11]12]13]14]|1s5tandby power is 1 e
‘ér EEEEEE (oioniofoioloioioioioioioiofloio o COHSIdered
EEHRFESN Q (s} Q Q Q Q (s} [s] Q s} [+] s} Q Q (s} Q [s] [s] Q s} [s] i
FUTint i D S W B Pt B Tt B A (O s s S IS S it B B
HERFEEE |25 i2sjas|aslas|asiaslasiasiaslasiaslas|as|as|a5i2s5jasiasiasiasiasas|as

N -
@ﬁ_-/ /4 Jﬂpa""’seB””SS’&&Q!“FH"ef‘ﬂfrg@éfftgﬂ%ﬁW‘fﬂf@Wﬁlding Research institute in the seminar in “New Japan-Brazil cooperation on EE&C” on 14 Octo 2021 21



2.4 Method of Calculating the Reference Primary Energy Consumption

Standard energy consumption value of each room type for offices

Standard value for the Primary Energy Consumption Amount [M3/m?]

Air-conditioning Hot-water supply

. Venti- .
Climate zone Climate zone

lation

Computer
944 963 1,120| 1,155| 1,259 1,350| 1,378| 1,715 0 498 20 20 19 18 17 16 14 12| 1,245
Meeting
1,060 1,071 993| 1,021 1,075 1,148| 1,153| 1,464 0 231 51 50 47 45 43 39 36 29 42
Tea room | 1,060| 1,071| 993|1,021| 1,075| 1,148| 1,153| 1,464 0| 254|1,712|1,678|1,572| 1,531| 1,454| 1,322| 1,209 978 42
Canteen 394 397 380 392 406 458 450 594 0 141 2,568| 2,517| 2,358| 2,297| 2,180 1,983 1,813| 1,467 (1]
lllllllll (nmit]l!l!l!l'l

@./ Jﬂpa"eseB"”S%é@f%ﬂé@@ﬁtgﬁ%ﬁwmlding Research institute in the seminar in “New Japan-Brazil cooperation on EE&C” on 14 Octo 2021 22
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3. Dissemination of ZEB (Zero Energy Buildings) in Japan
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3.1 ZEB Family Concept

(1) Necessity of ZEB dissemination in Japan

1. The current energy efficiency measures cannot achieve COP21
requirements for reduction of greenhouse gas (GHG) in Japan.

2. The current Japanese E. E. Law for buildings does not have enough power
to achieve the target for reduction of GHG in building sector.

3. Therefore, the following target has been set in order to promote and
disseminate high level energy efficient buildings, “ZEB Ready” first and

realize (net)ZEB by step-by-step approach though the continuous efforts.
— ZEB Family Concept (ISO TS23764)

To realize ZEBs in average for newly constructed public and private
buildings by 2030

an
@EP Japanese Business Alliance for Smart Energy Worldwide
o~
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3.2 ZEB Family Concept
(2) Step by step approach toward ZEB

The concept of ZEB has been expanded to “ZEB series” according to actual conditions. First step
Is to aim for super energy efficient buildings which are defined as “ZEB ready”, and then aim for
“Nearly ZEB” and “(net) ZEB” which is a step-by-step approach.— ZEB family Concept

ZEB Ready Nearly ZEB net)ZEB
(Significant energy saving more (Net energy saving (RE ) (Net energy saving (including RE)
than 50% from reference point) not reach 100including% of 100% or more)

ut more than ZEB Ready) ‘
y
i

Including
Renewable energy

Air-
conditioning

Ventilation

Lighting
Hot water supply

Elevators

@%‘, Japanese Business Alliance for Smart Energy Worldwide
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Volume of energy supply

net Zero Energy Building

Normalized Energy Genemtion:‘G*

0 0425 Tozs " os 065 " 10

Normalized Energy Consumption: C*

Reduction Of * ZEB chart for 14 Best Practices
-

% 100% or more

(Net Zero)

Volume of energy consumption

Ty i Energy savings

@ Load reduction (improving heat insulation and solar
shading, etc.)

(2 Use of natural energy

3 Equipment and systems with improved efficiency of
the equipment

_____ ; A e i ~Benchmark

§/ primary energy
. sumption

Reference Building

26



3.2 The measures for ZEB

dissemination in Japan

The road map toward the realization and dissemination of ZEB (2015-2030)

2017 2020 2030

Definition . I
of ZEB Revision of the definition if necessary

Verification projects =

Preparation of ZEB Design
Guideline

Data collection, progress control and reporting bsed on voluntary
action plan

Undertaking of a leading role in implementing ZEB with new public
buildings

Capacity building of ZEB engineers/designers

Public relation

Promotion and dissemination of ZEB

Development of
technologies

2015

Provision of
definition
Preparation of the
ZEB Design
Guideline

E' Objective setting

v

3

= Realization of ZEB

== |in new public

= |buildings

_§ E Capacity building of

=fN=| |engineers

©

£ 2

S

]

=

©

2

i o

a

Development of technologies for reducing construction cost of ZEB

Relization and
dissemination of
ZEB

Realize ZEB in new
buildings in each

Realise ZEB in average in
new public and private

@, Japanese Business Alliance for Smart Energy Worldwide

International Standardization (ISO/TS)

Source: MET| Website
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ZEB Oriented
New evaluation method of ZEB family buildings including “ZEB Oriented”

v-........l..IIIII.

40% energy saving + ijtroduction of

m
a Energy suply (RE)

:;. j;i_..l...l...l.“?.lIlllll-lllllll-..

Energy consumption Baseline (reference
32 building) gource: METI Website

<9, Japanese Business Alliance for Smart Energy Worldwide

28



3.2 The measures for

ZEB dissemination in Japan

2) ZEB Planner / ZEB Leading Owner Reqgistration System

How to create a ZEB
000

Building owner

Consultation Support

ZEB Planner

Building ZEB with
the involvement
of planners

-
Design Design and Consulting
Company construction Companies

company

- Disclosure of planner information (scope of
work, coverage area, etc.), ZEB planning
results, and consultation services

Wirhty., Japanese Dusiness Alliance tor dmart J:nergy Vvorldwide
.\_-/: F

- -Owner information

! (companies, municipalities, etc.)

-Targets for ZEB initiatives

-Installation results, installation
plans

-Case studies (building outline,
energy-saving performance, etc.)

Building owner [ZEB] Dissemination

[Nearly ZEB| of ZEB building
‘ [ZEB Ready| examples
LT 4

[ [ [ []
[ [ [ []
[ [ [ []
[ [ [ ]

Number of registered ZEB planners: 284 companies
Number of registered ZEB Leading Owners: 378 cases
(As of September 24, 2021)

ZEB Leading Owner Registration Spread to new ZEB owners

Risk reduction for #
ZEB planning (increase S@ v
in reference cases) ﬁ

Better understanding i L
of the benefits of ZEB %%

Expansion of initiatives
through improved g@ W
social reputation ﬁ

Source: METI Website 29



3.2 The measures for ZEB dissemination in Japan
(3) Establishment of ZEB - ZEH-M mark and labeling system (BELS)

BELS (Building Energy-Efficiency Labeling System)
)/ Labeling system and Positioning of ZEB

ZEB certification and labeling system The number of BELS acquisition

Base: In the case of office Status of BELS acquisition
Standard building - As of September 30, 2021: 2,040
in 2016 - ZEB series: 724 cases
- Percentage of ZEB series: approx. 35.5
-20%
X In the evaluation of BELS.
all the renewable energy o o
—30% generated in the building BEL T
must be used by the System
-40% building itself _
| -50% | -5 - - - - - - ————————-
XIn the case of evaluation of
ZEB in BELS, the renew-
able energy generated b
the building may be sold for
surplus in addition to self
-75% consumlnq
-100% p—__ g
(Net Zero) Z E B

@ Japanese Busii
ar Source: METI Website 30




3.2 The measures for ZEB dissemination in Japan

(4) Utilize the Energy Conservation Grand Prize (conducted by ECCJ)

In order to further enhance awareness of ZEB and to impress upon building owners and investors the benefits
of ZEB, the framework of the Energy Conservation Grand Prize, which is already widely recognized as an
award system for home appliances, etc., will be utilized. The "ZEB/ZEH field" was newly established in the
"Energy Conservation Best Practice Category" and "Product and Business Model Category" of the Energy
Conservation Grand Prize in fiscal year 2021.

Energy Conservation Best Practice Category Product and Business Model Category
Fvaluation  * Projects that are expected to lead to the future spread + Products that have achieved ZEH/ ZEB, have
targets of ZEH and ZEB through activities that have achieved excellent functionality and design considering
energy savings by converting to ZEH and ZEB. the surrounding environment and customer
» Projects that have achieved a high ratio of ZEH in their needs and are expected to be widely used in
own house supply or a large supply of ZEH on a the future,
national scale. » Standardized ZEB that is expected to spread
« Activities of building owners that contribute to EE&C in the future
through the conversion of their buildings to ZEB
Evaluation  a. Innovativeness and originality a. Development Process
it-'éms', b. Energy efficiency and conservation b. Innovativeness and originality
c. Replicability and spillover potential c. Energy efficiency
- d. Sustainability of improvement d. Resource saving/recyclability
e. Marketability and economic efficiency
c. Environmental preservation and safety

Note: ZEH in the Energy Conservation Grand Prize is "Nearly ZEH" and higher. ZEB is "ZEB Ready" or higher.

ey
B All for Smart E Worldwid
@ Hapansss Shusliess Atliance o Susaxt Exsocgy Vyardiide Source: Report of ZEB / ZEH-M Committee (2021) 31



3.2 The measures for ZEB dissemination in Japan

(5) Sharing and accumulation of know-how Capacity building for engineers

ZEB Design Guideline and ZEB Brochure
ZEB Design Guidelines

Home for
Me‘dlum the aged- Small Supermarkets Hospital School Hotel Assembly hall 1 I
office Welfare homes  office v For design engineers
zu-nmra Fed 1 DR R mll'l;(r’1'/ z‘nniiiuv ¢ Comblnatlon Of teChnOIOQIeS
4— = : [ mancriionn for ZEB conversion
o - ST : .
1 o L e ,::g e I Il.-v « Energy saving effect of the
ﬁ’:’ > ) 1 =D - . i . technology, additional cost
= — e e « Actual design cases
ZEB Brochure
Home for v'For building owners
the aged-
i Supermarkets - . .
office Welfare homes  hospital school hotel - Benefits of ZEB (energy-saving

benefits, improved working
environment, etc.)

 How to achieve ZEB, actual
design examples

 Available support systems, etc.

w‘, Japanese Business Alliance for Ymart ﬁnergy Worldwide
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4. “ZEB Family Concept” dissemination in ASEAN
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Q&% Japanese Business Alliance for Smart Energy Worldwide
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4. “ZEB Family Concept” dissemination in ASEAN

MET]I cooperates with each ASEAN Member State to establish the systems & policies to promote energy saving
measures through the introduction of the advanced Japanese energy conservation policies, systems and technologies.

2017 2018 2019 2020 2021 2022 2023

JASE-W | @ Introduction of @ Proposal of ZEB |@ S&W The online The online The online seminar | « Seminar in Vietham
Public — ZEB family Building Award in in:Thailand & [seminars: seminar * Vietnam(Sep 27) (May 8 and Aug 9),
private conceptin AEA Malaysia, * Vietnam (Dec 7-8),| *« Indonesia * Malaysia (Oct Indonesia (July 25)
collaborati AJEEP* Program | @ S&W in AMS: @ S&Win « Malaysia (ZEB (June 15) 19) and Philippines (Sep

@ One training Malaysia Philippines Guideline) (Dec |+ AEBF (Sep 15) 28)
e workshop for @ Two training WS | (@ Started ZEB 14 and Mar 1)
activities private and public for AMS in Japan Ready Building| and

sectors in Japan. | @ Introduction in Award in AEA [+ Indonesia(Feb.1)
AEBF
AJEEP * |* The study of ZEB * Draft of the guideline [ ECAP **20 ECAP 23 of AJEEP | ECAP 26 of ECAP 29 of AJEEP | ECAP 32 (Dec) WS in
Activities | award in AEAn for ZEB award in (workshop) under | by online (Dec 8, AJEEP by online by online Dec 20 Japan
ECAP 14 of AJEEP | AEAin ECAP 17 of |AJEEP Program in | 2020) (Dec 15-16, 2021) | and 21)
AJEEP. Japan

*ASEAN-Japan Energy Efficiency Partnership, ** Energy Conservation Workshop Under AJEEP

7% a!gs 3 il WI“ ﬂ
"o [ FWAN.C LA
1B ll ﬂiﬂ
e Lf ol ol
M e | 2 R
o prsl NG

Dec. 2021@ ECAP 26 (AJEEP)

| r'@;lrﬂmn
.2l 8

T{liih
=2y @ 6"
L e

c ! ,:Z.

el

Dec. 2020 @ Vietnam

Oct. 2019@Bangkok

Feb. 2020@Malaysia

Japanese Business A lliance for Smart Energy Worldwide

Feb. 2022@ ECAP29 (AJEEP)
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4. “ZEB Family Concept” dissemination in ASEAN

Winners of the ASEAN Energy Award 2021
Special Submission Category of EE Building Area, ZEB Ready Sub-category (2021)

@ Nanyan Technological University @ Ulu Pandan Bus Stop
(Singapore) _'_ (Singapore)

@ Khonkean International (O Dhanaphiphat Building
Convention Center (Thailand) (Thailand)

Normalized Renewable Energy Supply

0 02 04 06 08 1.0

Baseline
Normalized Energy Consumption

BT e e =

Al Source: ACE presentation in ECAP26 in Dec. 2021

@ﬁy’ Japanese Business Alliance for S‘méﬁr}e——rgy Worldwide 3 5
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5. Summary

The energy efficiency in buildings is one of the key issues for the Japanese EE&C policy,
and has developed the policy and regulatory framework, such as EC law/regulations,
assessment measures, etc.

Japan enacted new Energy Building Code in 2015 and the standard has become
mandatory requirement in 2017.

The current Japanese E. E. Law for buildings still does not have enough power to achieve
the target for reduction of GHG, that Japan announced at COP 21 in 2015, in the building
sector. Therefore, the government has implemented the policy of “ ZEB Family Concept”
to promote and disseminate high level energy efficient buildings, “ZEB Ready” and to
finally realize (net)ZEB by further energy efficiency and conservation as well as applying
renewable energy.

® The government has been implementing further measures to disseminate ZEB.

® The Japanese government has also been promoting “ ZEB Family Concept” in ASEAN

region.
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Thank You Very Much

Dr. Yoshitaka Ushio

Senior Adviser
International Cooperation Div,

The Energy Conservation Center, Japan

Email: y.ushio@eccj.or.jp

The Energy Conservation Center, Japan
URL: http://www.eccj.or.jp

S
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@EP? Japanese Business Alliance for Smart Energy Worldwide
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