RKOSNDE—FILVRT AR
BLDOIRATLAEREZBZ T

RREHARF
PP S

HEI DBE

Green House 7 REELE = L&D
BBHEDP T, FEEED
M - BITZ1ED
7

Carbon Economy
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HEIDIL

1. (OIS
- UNEP Carbon Metric of Building

2. @fﬁﬂﬂ%ﬁ‘é@b—fr&‘y No—FTaV0D
o] gel4
- Built Environment related Carbon Trading

3. BKIBIRSISIA
1. MRVOD/RE!

2. System Boundary 518
3. BIM-EPD®DT]gEM

4. %558

Copyright(C)2024 Tomonari Yashiro, Tokyo City University, All rights reserved



Carbon metric for carbon economy

COMMON 4
CARBON METRIC

| Protocol for Measuring Energy Use and
Reporting Greenhouse Gas Emissions
from Building Operations a’

COMMON ..
CARBON MFTRIIC

| for Measuring Energy Use &
Reporting Greenhouse Gas Emissions
from Building Operations )
w

1iro, 11IS The |

UNEP
= TWoO measurements:

= Energy intensity
= kWh/m?/year
= Carbon intensity
= Kg CO, eqv/m?/year

[he Metric Perimeter @ & (oo

= Kg CO, eqv/occupant/year
Direct on-site emissions:
= Purchased electricity

-

= Purchased heat/steam/cool
= On site fuel consumption

rce: slides titled as “A Common Language for CO2 performance of
dings” presented by Stéphane Pouffary, Niclas Svenningsen at - .
struction Counts for Climate COP15 Side Event - Friday 11 Dec 2009 = Ref”gerants Consumptéo n
a Center - Copenhagen



ISO 16745

ISO 16745 Environmental
performance of buildings
— Carbon metric of a
building

during the use stage Environmental

performance
of buildings

Carbon metrics of a building

Use stage

Tomonari Yashiro

The University of Tokyo |
Convener

ISO/TC59/SC17/W4

k&IEXE : Carbon Metric

REDFREREICH T D,

FREEEIHR A REELE E (annual greenhouse gas emissions) &
FRERZEMRH RRUNE (annual greenhouse gas removals)®D
=Us|E8Et [kg-CO2e /year. t-CO2¢e/ year ]

RZFREE : Carbon Intensity
RYIDOIEEEICRIT DI EDSBBEMICEAL TREINDKRFIBIZ (carbon
metric), SHRISEAL(E,

RBEEHTZD DIHEIL[kg-CO2e /m2 /year. t-CO2e/ m2/ year ].
11— —H7=D TldE[kg-CO2e /A /year. t-CO2e/ A/ year ]
EExNd,

Copyright(C)2024 Tomonari Yashiro, Tokyo City University, All rights reserved 8



SZayayploxd VAN -

L EEDIELEBEC KD TREHE,

B H#8https://www.crrem.eu/objectives-and-benefits/ BAGEIR(E, ELXBEE F1REEDSE

TRILF—MEDOHABRTRIZER FEEMHCHITDE T RILF—HEERR DR
202068298 CSRT U« VIRIERERBEEM KR RERIEIMR—
https://www.mlit.go.jp/jutakukentiku/house/content/001350652.pdf

‘ ‘ : BEDOEBERA V F

—A 2050 £A@ T D
S r&’/ﬂ— ik 1L B AR
E
o] L 5 AR (HODICDRY o
A T — R
oOr“fEht s W WPX=—254 7 (—EDHBE)
Sl T ™ e
vy g ABDOBEEN
i - | Bekfstk
s F-t—H-—r—t-—t- 1=y =< A - - ——————- R—R54
i
£
2 @R
== R—274 ¥

T

Copyright(C)2024 Tomonari Yashiro, Tokyo City University, All rights reserved

HBIDIL

1. FU®IC
- UNEP Carbon Metric of Building
2. BRELABETON—RY FL—F 4 VIO
o] gETE
- Built Environment related Carbon Trading
3. EITBVIREISIA
1. MRVODIREl

2. System Boundary 518
3. BIM-EPD®DTJgeME

4. 1538
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===}
wance

Cap & Trade .,

RESNICHLE LR (Cap)

HEwEbS
(Unused allowance)

(e
H;E{bb:(}#tljg ‘
M‘E‘E

= a:fa‘iai:aumf;:_f
GIECRIEE RN

/ BEgrsE

(Excess
Em|35|on)

2EB
BB E

.
4

R
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Cap and Trade

ﬁ%*‘é"fﬁi\

Carbo

Mitric BB E
kgCO2e/y (Excess Emission)

BB EDE

(Unused allowance)
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Baseline Trade

BREEHID
RRIER
(RFREBE)A
kgCO2e/y/F 4
Z Dbl - AE - FIE - BEDRED
REE{C T REEEE
N—251Y
R—=RASA4IHSDEIFIC KD
BEAD BNEEDHILODRRILI Y L
RRBE
Copyright(C)2024 Tomonari Yashiro, Tokyo City University, All rights reserved 1 3
i BEAD .
REiE B2 Baseline Trade
kgCO2e/y R
(o \

BEDEREADKRERZ

HEICEDT

R—2S5AY
N—2AS214IHN5D
Bl IC KB

BRAD |REHILI W

S

N-4 N-3 N-2 N-1 N
& £ £ £
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EECHTD
Carbon trading ®E1ToJgE4FEFE>TWD

WX X TRERREDPE5HHIZMRVICE] > T
EBREITBZEEFHUNDTZ. UH Lo o o

1. OTICXKBIRILF—ERAEY—ERDER
2. #LIBZO LYY MEIBTIREH
3. BAEURIRILF—DEARE 7B&E

DigitalizationZ;EB U7, 70vIF 11— VIR
BIRZBAY DI & TEITARE

Copyright(C)2024 Tomonari Yashiro, Tokyo City University, All rights reserved -I 5
lot/BEMS/HEMS D FEE (&
Payay . =1
F2EEMCarbon Metric ZEHAlIT 32 &%=
B5ICLT
s
AT5RHA — =
Dlj SRS
| & : N \GlEes
 (— ii T ﬁ”ﬁﬂ'ﬂ%‘n
i L jEs e Era e )
i Mgl e g PP IN 2B - R
rieiinah Y 1‘,}l}LLL;;,I]]]Z;?t((rr11_1 e !
ISR %%ﬂ:
HlfElan T - mRRE
HllfEan
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REFRER LY VBHS5DCa creditERK

FEAT - HlED
YRT A

FEAT - HlED
P SN

AE=E,— E

nHADCO2#BHFLEE, —> h ™ €—— n+1HIDCO2MBEHEE,
REILIY MME
I

BRRECOLYY hZEFTAH

17

h—mv - |
LI RAD

BB —~ @@/

BAETRETRILF—
#

II\\ﬁﬂ\lE

)

]
H AT RILF—YIE
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https://www.nikkei.com/article/DGKKZ069590350S1A300C2T]1000/

REE. RESHFRLAS]
ABARBOERURIEE COMM. BRI

20214E3F3H 2:00 [BRIALEEE)

¢ B 5. B8 S 0y 0
REGHRIMATHERLEEITES  ([ERISZEDRRE
= =il - £33
t ABARBETERE SR s
FEINT daa PU L LB M

Jb%

o B HE
BhEH|e—FREEN A

(F) BBRBZN LV HRERIE| DAL SEBE
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YE— b LU S EICTORRBIL
RKOBRREZE=_2—9 5 LZAEEIZLTLYS
FATIBTE. mmEfn. 11056 /59 28y 2B L—F 2% v FEAL 3D EFAEOHSE

ZTO 1 HFMERERRE LNV I NV OB L —HF R X v 7 OIEREERIL. FH > X T LI,
2019, 2019: 127-128.

0
7%y Pty G lr—Af—

FO—Y L—#DIM300+L1)Ick D /Sy #2595 L—H2k 2HAH 5D
BEE»>OEESE (BEHNeom) 28 GIARLEE TIZIZAENE)
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HBIDIL

1. [FU®IC
- UNEP Carbon Metric of Building

2. BEIAEETOH—THRKVYL—FTaYTD
oJgEE
- Built Environment related Carbon Trading
3. BKIBIRSISIA
1. MRVODIREI
2. System Boundary 518
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NS |DEHAIEfIE LT
IR=I81Z . Carbon Metric
DEHA - SH@ Tk SN B RE]

Principle of MRV
for sustainability indicators

Measurable &t;BI=]&E
Reportable #R& A &E
Verifiable #&3EA[HE

24
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HBIDIL

. FU®IC
- UNEP Carbon Metric of Building
ERTABETDOH—RYL—TFT 1 VTD
TEWE
- Built Environment related Carbon Trading
3. EiTBVIREISIA
1. MRVOD/RAI

2. System Boundary 518
3. BIM-EPD®DTJgEM

4 %Dnl:l
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Slides by Chris Twin presented at SB08 conference in Melbourne
Understanding Zero Carbon definitions:

@ @{; co,@
2 2o ofn% P l

CLC! 0
(===

Power

oaiL.
N3l

- e 4s | station ,“ﬁ- ,,;.

,vs\;m.,ex{::r% w‘:_-_._--_-,g ks ol gt 1 *F
1. Site autonomy......ccceevrrevnens erates 8 | y neads . v
2. On-site carbon neutral..... on-site energy generation from delivered fuel ¢
.. Net zero carbon................ net e ‘ : v
1. Green taniff........ccccevveeieenenne using off-site renewables already on the Grid x
). ‘Additionality’..........covcrenns - STHEW , § 3 ‘retirved’ ?
6. Upgrading existing............ p lanning tariff for existing stock enhancement?
/. Near-site zero carbon........ 2wables ect ; v
Carbon offsetting......ccce.... paying for others' renewables x

ARUP



Staff travel
(commuting)

Operational energy

Maintenance 7 ' 1 Medlock St
embodied enery ___ [ Spring Grdns

Initial embodied
energy

0.0 0.2 0.4 0.6 0.8 1.0 1.2
- 2 ears
COE\’PGH&%)ZOQ#(‘J‘F% EgrP\Ya%Li?(g okyo City University, All rights reserved ~ BRE has §

Delivered to or exported from Energy usage
technical building system : (5.3.4)

Consensus

on L1 1 JOl)

=Conversion factors,

| HVAC and domestic
hot water

Space heating

Systems part

needed to aggregate

System e e
Boudry

Delivered Energy

Jnputdhide
/ (district heating —
: and cooling)
! District heating | | d E
&
Boundary and ’—:’ s= H = <
Heating/cooling 5 Z
energy flows I Gas, oil, coal, wood, ... systems 2 : )
(incl. BCHP*) ; : o)
' i ; o
ey | E
ISO/FDIS 16745Environme / i
' 0
ntal performance of >
buildings — Carbon

metric of a building — Use

Exported Energy (outside
sta ge the system boundary)

___________________________________________

Building/CURTILAGE

‘Biomase CHP (Combined Heat and Power) — T
**Photovoltaic Panel !
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RILICIE > T, £H34%K system Boundary~®
BEOAEFE->TWETA,

Supply chain HfHE &LUWLVSFZA

https://www.env.go.jp/earth/ondanka/supply chain/gvc/supply chain.html
https://ghgprotocol.org/

L R B % L
@ Scope3 Scopel Scope2 Scope3
Q I -
omi IR fm i Y- N m
\./l_ m ” \ T
T = ORROGEA ORROER
@#fnx - Boix AR DRI BROEH
Zofth : Q&AM @Scopel 2[CEFNIL)
= mq&ulz;wg‘}fﬁg;gm @;ﬁ; *Z0fh : X -BX. ORRON L. BY-2
. ©HI3R, ®Y-REE WiE, ®I50Fv (X, IR

Scopel : BEEBS(CLDBEEMNRARDOEEFE(REOMEE. TETSOER)
Scope2 : fattHh SEEINILER. & - A DEAICHE S EERED
Scope3 : Scopel. Scope2lUN DEEHEH (B DEENICEET Dttt DHEL)
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System boundary definition

AR Db 530F 55
KOV, COET
REREREEULT
eI UHTWNS
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System Boundary (CB8T 2

HER DA
BEAECHSIRILXE—(EAE - —#bixE
BEERICET DK
—[REBAFHB(CH (T D FHEEEFR DEKE(CDULT
BPINESth BREEE SV L - J\D— K Wil
=18, 1990, grggyrs BRE4ELSE

[#&8F |[3—2X| 6&E |R>HH
[ T I T

=D

L=

) BB

Sk

BRiTS VINY D LFREE

SIEMIRZEES

927

SlEMI>T BEAEBOF T3y

(DEERIKTESTS

input _ Cd:ms [ :Q)ggmemsarsﬁem&;ﬁm
E OXEDEBEDERFELEHLT T :2mm ! ORBECRETSREOIBES
l Es=En COxe D71 @@mms 0 L+ 588 0HEEGH
B QAT B H3kArhOoMERRERIZE T 3EIEYD ORI
E=aEs+ (1 —a)En

@0 LHit

‘
@ B TR¥
i

(it ) Hfilf T 4%
y v (i) B &b < BifLCHE2 T 5
[BlEm| [x&wn| |cmEnzorany
E. 5 Es=0
1 BIE#HERCEOSAH
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System Boundary (CE8Y
2 ERDEHZEH

BRESECHESIRILEF—(FEHE - ZEB1t
RERLEERICET 2HE

— BEAEHEC & (2 SR DR EIC D
WT, S Eth Bkt 17> - )\
D—R WwimER, 1996, argges
BEAEEBEEMY YRV D ARE

U A DIHHBZEESTS?

BAGHEOLF T ay

YA o NHIZONT
R#HH

(OIS Pk S N %
ZRIFELAHET
Er=Es
@QNN—=DoRF0EALT
Eg=0
Er=Ez2+E3
CRUHEOLHUT
Es=0
Er=E3
@Y I NBREEOLHLT
Er=0

input
E:

Er

s UHAI7VHRTEDOS AR
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O N TR

3000 3250 3500 3750 4000

TARAAF—FERBEREA  [k]/kg]
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HBIDIL

1. FUOHIC
- UNEP Carbon Metric of Building

2. BEIAEETOH—THRKVYL—FTaYTD
oJgEE
- Built Environment related Carbon Trading
3. KBRS 1R
1. MRVOD/REH!
2. System Boundary 58
3. BIM-EPDDTJgeE™

4. #5585
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Tl. Embodied CO2 EDKS(CUTRIZDH?
Digitalization HNETIRA T Tl o

- BMBNIE & 7= D DEmbodied Energy/CO2
—¥EM DEnvironmental Product Declaration (EPD)D&EF2\F

v
THIRD-PARTY VERIFIED f\

ISO 14025 and EN 15804

Institut Bauen
und Umwelt eV

https://epd-online.com/
34
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EPD (Environmental Product Declarations)

- Life Cycle Assessment =E#, £TD
- REEIE
« K, IRILF—DFER
« KRINDYEHEL

- EEYE
- BRZE

- BB EZEEH
« E=FHFPIRIC K DIREE
- REEOKR 5., WHBMRZEPDT U TS ACEIRATH
« NEDT—HIR—2¢& LTSI BHIBTREIC
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https://www.jansen.com/fileadmin/Downloadcenter/BuildingSystems/Zertifikate/EPD/
EPD_Tueren_en.pdf

EPD Steel/stainless steel doors

Environmental Product Declaration
Acc. to ISO 14025 and EN 15804

Steel/stainless steel tubular frame doors with infill panel

Jansen AG
CH-9463 Oberriet

model-EPD -

as a basis for issuing EPDs for door
manufacturers in accordance with
the scope




https://www.jansen.com/fileadmin/Downloadcenter/BuildingSystems/Zertifikate/EPD/
EPD_Tueren_en.pdf

Programme
operator

Holder of the
declaration

Environmental Product
Declaration in accordance with
1SO 14025 and EN 15804
Summary

Steel/stainless steel doors

ift Rosenheim GmbH
Theodor-Gietl-Strasse 7-9

D-83026 Rosenheim
Jansen AG

IndustriestraBe 34
CH-9463 Oberriet SG

ift

ROSENHEIM

JANSEN

EPD®D

Declaration code

M-EPD-STU-GB-000003

Designation of
declared product

Scope

Steel/stainless steel tubular frame doors with infill panel

Steel doors for use in office and administration buildings as
well as public buildings and for residential applications

LCA results

per m? door without

fire resistance

Primary energy —

non-renewable (PE, o)

In MJ

Manufacture Use End-of-Life Recycling

Al1-A5 B1-87 Ci-C4 potential D
B1:11,500.00

@ 1,800.00 pomr70000 3250  -609.00

ROSENHEIM

=151

Basis
« ENISO 14025:2011
* EN 15804:2012

Aligemeiner Leitfaden zur
Erstellung von Typ Il Umwelt-
produktdeklarationen (Guid-
ance on preparing

Type lll Environmental Product
Declarations).

This Declaration is based on
the PCR document “Tiaren
und Tore" (Pedestrian doorsets
and industrial, commercial and
garage doors and gates)
PCR-TT-1.1:2011

Validity

This verified Environmental
Product Declaration applies
solely to the specified products
and is valid for a period of

5 years from the date of issue.
The declaration holder as-

Building the Bridge (use of EPD in BIM)

Database
output
useable
in BIM

Copyright(C)2024 Tomonari Yashiro, Tokyo City University, All rights reserved

https://www.youtube.com/watch?v=9]9YdOfKzUY

APl 2 | <=

Output
readable
by other
software
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BARDZEMDEF TIZEPDIEE & L TULVERL)

« Confidential? In a sense, yes
« BIDIZHDITRILF—DFHIHDEH LU
(wood mile etc.)
« UK U, BIDBDORENEFXR > TV DZER
LTEVWDEBSSH?
OALVEE, RIS ﬁ(Dj(/J\T“(at?a< EPDs®D

BETERSINDTEERSER>TLWBADTIE
TRUL\DN?
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Inventory Survey (f8& LT AT) HER

1994FFE HMHPES] E+HHY FGoRERBREREE(CRET IHE —S5 4 I« U ILFHMEICRAT D1853—

ImEewmiZ, BBk L S/t
AN~ RANEE o, RRRERDWAY

:!zst.mpt)‘n=
------------------- IAMENAREE T LR
[ETARUSIA LS -AREN

,-

| MgoTaaf-em®
L3t U3 LPG TR ] 7y ] & LR e ®ir

:ﬁ#ﬂliﬂl hE
VSBEATAN, &2 T
SR DMER-SCIRA
L FaL, '

(I RINEOI AT -PERVNFEOAMD, |
: ncrqnvnmnl!miL'nuull
REUFRBEROTT A0 ]
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Inventory Survey (A LEIFA) XV
1994 FBPETMELRX Kol fe/RZEEEICEET DR — 50 I« U )LFHIEICEE T D185 —
WE—1 A B kghHlizY

QLW CHEEMNE DR ¥F -0k, bR KIH R

A 5HHR {0 & Lz = R — ik (k) F3 3 M1 ik (kg~C)
13 0. 1039 kg 2725. 68 0, 06547
W 0. 003089 ] 125. 27 0. 00244
whH 0. 05541 kWh 521. 88 0. 00665
F O 0. 003649 ] 147. 97 0. 00292
&tk 3520. 80 0. 07748

@I B o IZ L 5 W8 xR ov & — ik, B K R

[EZE S EA {29 ik W | oA — RN | B8 Mo B ORONE e JF) o 2 L - R G
LA {1 it
6K 1. 098 kg 20. 93** 0:127 22. 9811 0.13176
¥4 0,217 kg 20, 93* 0. 00032* 4. 54181 6. 9E-05
28 0. 057 kg 20.93* 0. 00032* 1. 19301 1. 8E-05
gy 0. 025 kg 10170%** 0. 19%** 254, 25 0. 00475
% 0. 008 kg 20. 93* 0. 00032* 0. 16744 2. BE-06
T Dt 0. 036 kg 0 0 0 0
At 283. 133 0. 1366
B

A FOKEIX, 316675

i, BER, AWOMMN RN — RENT R OBUR O REI T, BRI &R L EEELE
HERBOWM=AA¥—kiZ, BHERAUCLEEL, REMHRENMIZ, BROCFERISIZ X 5 0H#
Mk &%E LT, 0.12kgC/kgd L7

R O W o R L F — RGN B OB MO RO 2, MRS B L b B L

@& &t

e X b lkedhH 2V ifl % ) 5

i =¥ — 3520. 80 283. 133 ”0:u4 933 kJ
RO o & 0.07748 0, 1366 0.21408 kg-C
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T=A
Deo

BROLEE - BRICBEDIMIRELARFEEZERTRIT DT
EH TEEDRN ERBIEICK DT, BEDRFINGIDPT,
Carbon Metric/Carbon Credith\&FMEZIR DL D (CRD
« BEDEECDVWTIE. BMEEICH S InventoryDAFEH

rHieDan (CRDZE

— EPDOE &

<~ EPD—BIMEEDHEE
- BEDEBCDOVTIE, loTOBRNEHA - T—HIBDE
1TolgEEZE S 0B

- System Boundary[CDWTOERA. EELHEE
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