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ATTRIBUTION

A= Krkljus (2024)
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ot AHIE ¢ SN X 2= 0| Het
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Cement manufacturing is a highly complex process. (b)

Raw materials, energy,
and resources Clinker and cement manufacturing

(a)

sl T L) i l (i
@%\;/ - i | &
Quarry  Crusher Transport'  Raw Kiln and preheater/ Cooler® Cement mill Logis- Total

mill precalcinator? tics*

Calcination

Energy, 40 5 40 100 3180 160 285 15 3,895 51 -60% step

mega-
joule/ton

CO,, 3 1 7 17 479 319 28 49 22 995
kilogram/ton Calcination Fossil
process  fuels

and Concrete Asscciation, Getting the Mumbers Right 2017,
Electricity

XtE: Volaity et al. (2025).
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Deconstruction &

End of Life

Deconstruction, recycling and
waste processing companies

Operation

Renovation

Owner, contractors,
builders, suppliers,
supervisor, architects,
dasigners

Material suppliers, produet manufacturers and providers of goods

& maintenance
Owner, users, facility
management company

Product manufacture

©

Design

Client, architects, designers,
engineers, project
management and other
consultants

STAGES OF

CONSTRUCTION LIFE CYCLE

O &

Construction

Investors, real estate
developers, confraciors,
builders, suppliers, supenvisor

Xt=: Huovila and Westerholm (2022)
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EUS| MEXE HA|E 2E(HMR HFI| 52 7|

» Waste Framework Directive (WFD, Directive 2008/98/EC)
- Art.4: 7|2 A (hierarchy) &3 — 0, MALS =H|, MG, 7|E 8l M2 &

I:||-)

[

- Art.8a: EPR(ZIH YRR 38 2AL7 — HE AAL 3l MA Q| & 7
* Packaging and Packaging Waste Regulation (PPWR, Regulation (EU)

H7|E / NEEHZE 2025,/40)
- I A, MARE, 2= THEE MAL 712 #7&
* Single-Use Plastics Directive (Directive (EU) 2019/904)
- U3|E SAE AE M| & 3l HA 23t
* Waste Framework Directive (WFD, Directive 2008/98/EC)

- Art.5: 24t=(by-product) &1F 7|1E
- Art.6: End-of-Waste(EoW) 7|& — MM Z MEto| Hx 22
- Art.8 & Art.8a: Extended Producer Responsibility (EPR)
ML RIS - MEE HIE 3 2T MY B
nEAQV HIBEH, S8 8, £34Y, eco-modulation(Tletd €A &
* Packaging and Packaging Waste Regulation (PPWR, Regulation (EU)

)

- NEE AlAH
2025/40)
- YT EPR 2| LA|st
- A0 B4 E HIE 2 H MU EE S S5 S
* Single-Use Plastics Directive (Directive (EU) 2019/904)

2 58

- £% B2AS| HZ 20 i) EPR ©
- 471 2H(0: S2%) 2 HIg ¥Y 7

ac
Ho

* WFD Art.6

- MAEHE7E A HOM HE22 FE57| et el A
* CEN EZ& A

- O MEE M, MdM 52 4d Ry BEEE 8o 718 71 e
* Ecodesign for Sustainable Products Regulation (ESPR)

- MZE TeEd

Mz 21y = &9 2AH
* Digital Product Passport (DPP)
- ESPR 7|8t & =X HAZ, MY & AHHE -2 EE HEO
‘tsd 43t
* Battery Regulation (Regulation (EU) 2023/1542)
SOl tioh M E= 2 T3t

-ILE-H-2E-UA S
- Battery PassportE S8t HE& ¢4

* WFD Art.6(1)(d)

- EoWe {EtA =t - 74 9fFer0] §1010F 21 7ts
* REACH Regulation (Regulation (EC) No 1907/2006)

- Art.7, Art.33: DIRSHEE(SVHC) M Al A1 - FEHE o2

- MU= 42 FE oY S 2 &X
* RoHS Directive (Directive 2011/65/EU)

- M7|- HXHIE L RoftEE Mt
- XM MR S 7 |1E 55 ER

* Food—-contact rules
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- Commission Regulation (EU) 2022/1616: ME2 SSAEIQ| AZEE AL Q71
- Regulation (EU) No 10/2011: S2tAEl AEHMZER 5 -0t 7|&
* CEN E= HM|A|

-HETE 2285 /s B

- ESPR
- HiE A BANM MY Hz - MY 278 st
- DPP

- HE H29 OXE FHS Sofl AIE M22E Al 7Hsd ML
* Battery Regulation
- EA NEE S, HAUKS MO, HHE2 OH SC= MMHE +25 2F
- PPWR
- ZEXH W AH|E ESHAE A £
« Public Procurement Directive (Directive 2014/24/EU)
- M ZZAEE Sof MMEE A S =7 AIE =2 g4
« VAT Directive (Council Directive 2006/112/EC)
EU AIE - 2|E=0] =N 2 X3t MH[AC HTHMES HESY KX]
* CSRD (Directive (EU) 2022/2464) & ESRS
- 7| MHARY, M- TALE R HIE, &2EA gt SA| 2
* Corporate Sustainability Due Diligence Directive (CSDDD, Directive (EU)
2024/1760)
-3ad oH -2 HA 27 - JMEE 20 ME Tt
* EU Taxonomy Regulation (Regulation (EU) 2020/852) 2! &3 ¢|AFH
- s M- TEE 82352 X&7ts A HAY 20
* EU ETS Directive
- YR 2XtHE TlUt 3O HAHIE 2| g
* CBAM Regulation (Regulation (EU) 2023/956)
- A3 EUS| UIXHHIE M 21F S22 NEA M= ARE /2 &3t
* REACH / RoHS
-EUAIE IS fot HE-Roli2d FE 24V 22Y 358 7|&2= et
* ESPR / DPP
-HE e, MHs o, FHY
* Battery Regulation
- HiE2| S5 MR MMAs o 2 BANE Q57U 22YH X2 J|&Es}
- PPWR
- BT s S Q77 H MAK0E HE
* CSRD / ESRS, CSDDD
- 3Y HASA QFTHHIEU 7|9 Aol RHN= Hek
* ETS / CBAM
- NEA HE-3E ME Y3 EU 2 S5Ue=E St
» Waste Shipment Regulation (Regulation (EU) 2024/1157)
- I7|E E0lM= I 0|50 PAo| SHIE
- IR AE H7|EE Ztast "RL J|EHY B2 ANEE - 59| "Xt
- HIOECD= & H|gt &3t
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AAZ 57 ABE 2P 48407 45 Urki 2 % ek

AYAR Y SANAE ALY 29 Bo] tg B Sk EUTH o
NE712AF Aoze] BE AN BEZASE B W71 B4 JEORZS HAL v
WA BAHOR FASHE o Hd), YRS FAZ WA A FA Bt A9 A
29 )2 BE U 99712 2 PHOE APURLE AU (28
A48] GHEA 718, Aol 8 ANES B9 £Ao] UL SR ofof Tt
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AREQl ABAFE Y] o] && SISk, YA ol& XS 9T ntrES 48T
= AEE sttt o719 JIS (Japanese Industrial Standards, YEAAT2) EE A|

A7t A HE 29 Ao AT #A| 7|EE AL, Al SFE Xﬂﬁ% A=
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5k, T 7] &&9HH(Electrical Appliance and Material Safety Act) = A7]-A
AL EoF Ao s Mo oFd SHE Q5 B A EHAHS AEE7| 2 2
ol ABAE AT FF- HE9 kA 7|E2 AE5to], YR AR HEAE Al
& 540 wet 5402 2T ANH0 g dE A WA= 3558 A=
AEFA 7 BE = 22 olE 5 3
ojT TR L& I Ao IAA| ¢l = AT AdEH 429 A
£ =2 S dA A EUAE tit SAI-AAL o] 4o B YA = &A]
gk, AAABAY oket AR AlE SHE it A= A7 AotEo] vk TRAE
HRAH 2 A F B G A AFA G AA St AlBSA} £ 51
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=2t o= YR Bihs T &8 Ho] ofy et AFAA AT FAF O] ti At
O = AA7= AA AL & = Utk ELF SFEAAANFAIE Y 58 V]S, EA
AA= =4 Aol 8= = A&, A, 34 7FsA Y 7|2= 255,
ﬂ]ﬂ%ﬂﬂ‘ﬂ% AR o HAEQL 24T = H7|E olF S59 Y 7|REeE 7]
5o, dEA JALRS] A AEE =ol= T2 Tt npR9te g TE4 f-ofjH|
71 Y =Y Y Al B3 HE (W) 4 foiH71ES =0l sk
2l & 7 AAE T2 deH, Hr|EA YT AASH] HrE AH =89 =4
o|5& TH&ttth ol YEME FLT EZo] H7|E AH 911], XH*“ AFE F= A

sadon 9o AnAm WAL 4TS 2 22 44 - 2 94T
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X A% — IR AF FAS 5T AY AY — T4 AL A 0|5 B
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=52 2M0I12 EE AA
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- ol 252 2 - MAEE M
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FHE Sofl 2l ME-M2HE MA Q| &2l 7tsd &2
g

- MR 2 2ME

- XAMXH 0|18 ET

UEMATFZA(Japanese Industrial Standards, JIS) & XA

- XA 2ot MEL 74 BA 7|E Y

==3 dXYe 7|E-BA 7|1

- U2 2 EUA HY FoW HE|ELHE=E 5
M AE R E Helok= 112
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- Aot SHetEE ME Y Al ML 2R

- MMREEILHE M2 OA RE I 42 - 7o 219 il 4&E
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