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1. Recent market developments
2. The Dutch system, short introduction

3. An example, a residential building



w0 -

-

o

Non residential buildings

~

-

)

(&

Residential buildings

N

)

-

o

Infrastructural objects

~

)

Additional performance is demanded by the market

And rewarded in new contract formats

Minimum requirements are given in our hEN’s

conformity is demanded through the CPR
and provided by producer in the DOP



Sustainable Concrete Dashboard

Environmental Impact Recycling

CO,-emission scope 1&2

Defined at product level

To produce a company dashboard summarizing or averaging over all
products is possible

Environmental Impact Indicator calculated from cradle to grave LCA data

Recycling definition includes use of secondary materials from outside our
own material chain (e.g. fly ash, slags, other industrial minerals)



The Dutch system



EPD as central building block of our system

ISO 14025 EPD type Il

EN 15804
ISO 14040 NEN 8006
LCA + PCR = EPD (in Dutch MRPI®)
Life Cycle Analysis Product Category Rules Environmental Product Declaration

Bepalingsmethode

Basis is EPD type Il conform I1SO 14025 o Meupipsiatie
Dutch format is MRPI®, conform NEN 8006

For Building and Infra works we have national hmm

framework, Dutch equivalent of EN 15978:2011 B R




‘,..- BEDRLF WHF ORMATE

VOBN

Formus 30
00 A VEEWENDAAL
Vs 820
TalA BT VEEMERD&AL

Tel SO 88 T4 TE
Fou SIS T T0

et

‘,_. R DR L LT FRODU TLERMILIT
Batinemarnl (Mo sttt

SCC

MRPI

muliew peleRdE fEd ) i

-

b o e
a1 meganin STE

‘... MDA TS GE LD
P

‘_. FROCUC TEERHELL N
1o e s | gertermar due e e van
9 VBN an grievest ¢ heieend
Tm g i §10 Feasn e
€008 X018
& 303 M1 83
© 0 N B el betpngrand adl TR v de Peve

g
% FE AL B s peienpanuadl AN ven de g

s
£ 35T RE1 B met betmrgraunnt A0 ran te grave

e agi
3T MEN B i gl {100% w8 88 e
e

G I
Mogohidnear i L3} [}
Rl ] 3] B ]

Faerags Y
bgakntamaet CEM 11 k] w m
Firagred o8 L) L]
Lt -] L ]
Ewiorgraradus -]
Naw i m I

MRPI® = Dutch EPD format

errEoe

ATED Mg amgsr LETE
4 vhe-g 4 .5 L1180 Lear
¥ (1= 2= FifREE TR
18831 2 rE=01 20701 pE - el
A SEL 4 |ES A g A Mzt
4 MEez1 [ L] A37EAm ANEsm
LRSI Jommg1 TG 21T ED

mmmnmmnwwm-mmm-um

e sk

— LEvENIFASEN

‘-' SWERIGE LEVERIFAAER FH NEROEEGIE MATEELAL ER ER PROCESAEN
st i H
Faeapet van Betarroriel fir e boveglis.
Bartrangan n e s weden et seTnTa
oroetoud e

‘i du coemeh -
wimaren g Lmceeng

b orurmmar

o LRFLEdar v meder

4. THE

o AR

Foudera T derenin Saacr g
“-”mqmmm—n;q-#uwpm O wman
61 B Pt oy I i Haders riamae o
b . e PRI

By jarnian JTT work fet

b_. OVERNGE BEDALIF ENFORMATIE

Pazere Varemagng wan O 0 e op o4
webatk g R
L,_. L UWATEN Hat M i & # de WV W, e Bapale ha L
mnmmnumnnuumw i 210 el 2010 B
=i v = 53 WERON- ot AT 20504, LEA van bwtonmonsd
I-'I:m?
' B ] | eI VTR ARTW COADNT
i o & MEFT secefieuar s apge TBE; eping 20w bt AOEFT S mamungrpronsoed vecy
L Ll TR i T rE- XA S rarwe 10
iy ] AL 5 1] 10+ PR
' ST i arEent | 4 MRPI-
g & k=00 ] JME=dt 18TE=R 1 Poaun UTY 100 DL Nasswegein mbofmpinl
n' T TR ol T bl




National database

ISO 14025 EPD type Ill, EN 15804, NEN 8006

Third Party reviewed Data (MRPI® or equivalent)

A 4 A 4

SimaPro 7.1
Ecoinvent 2.0
+

Basic profiles

(eg 1m> RMC) Products

National Environmental Database
|_|_> Green Building
design software

www.milieudatabase.nl




SCC We go one step further
Schaduwprijs \
E li:mg equivalent] \

kg CO. 1165402 £0,05
kg CRK11 554E-06 €30
== .G = Ell [€/unit]

kg 50y 5 16E-01 £g
kg PO T 49E-02 £0.00
kg 1,408 203E+01 € U:Da
kg 1.4DB 4468-01 € 9,02
kg 1.4DB 4 26E403 € u,nm1
kg 1.4D8 187E-01 £0,0003
' - £0,06
11 environmental impact categories 11 conversion factors Environmental Impact Indicator

Q‘\ LCA data in an building product EPD  provided in ref [3] Of a building product /

\\ //

All Ell’s feed into Green Building software, Ell [€/BVO]
Total is calculated and divided by BVO




1. MAHAGEMENT 6. MATERIALEN
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3. ENERGIE 8. LANDGEERUIK & ECOLOGIE

4. TRAHSPORT 9. VERVUILING

B

5. WATER

nl

BREEAM MAT 1 (MKI € 1,10/m? BVO voor woningbouw)
van tot lager MKI BEREEAM
€ 0,00 €0,33 70% & punten
€034 € 0,44 60% 7 punten
€ 0,45 € 0,55 50% 6 punten
€ 0,56 € 0,66 40% 5 punten
- EGHT T T T E 0,17 > 30% 4 punten
€ O,T-B- T —E.E),BB 20% 3 punten
€0,89 € 0,99 10% 2 punten
€ 1,00 €110 =>10% 1 punt
b.v. MKI € 1,00 im? BVO

BREEAM score 1 punt

* MKI is Dutch for Ell (Environmental Impact indicator)

* |In BREEAM-NL materials account for 12,5%
e Main credit is MAT 1 on the Ell of the used materials

* In our daily practice we now experienced projects
that require data for MAT 1
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Example: a residential building
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Our residential building
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Resultaten
Schaduwkosten [Gebouw]

DGEC-Materialentool
GreenCalc+ versie 4.2
MAT 1 Berekening

Environmental Impact Indicator

Green Building Certificate: BREEAM-NL

Schaduwkosten
per jaar per m® BVO
Bouwdes! N
Fundering \ €008
Gevels B0
Binnemwanden € 0,06
Vioeren € 0,05
Craken € 0.05
Installaties €028 BVO=202 m?
Inrichiing €001
Totaal €0,72
Fundering
Code Product Aantal Eenheid Info Schaduwkosten
500266 | Gewapend beton; gewap. / stampbeton werkvioer (€ 0,36/ m) [fundering op staal 380 | m 7.86
(balken en stroken)]
P10005 | Bg-vioer boven kruipr (Ribbenvioer / EPS / zandcement) [samengestelde begane 64,1 | m® 7.41
grondvioer]
S00114_| Zand (€ 0,03/ m?) [bodemafsiuiters] 38,0 | m® 100 mm 0,30




ﬁ m SCC

Environmental Impact Indicator [€ /BVP]: € 146/202 = 0,72 €/m?

BREEAM-NL credit MAT 1: 0,72 is 35% lower then reference value 1,1
€/m? and thus provides us with 4 points (out of 8) for this credit

BREEAM MAT 1 (MKI € 1,10/m? BVO voor woningbouw)

tot lager MKI BREEAM
. € 0,00 €0,33 70% 8 punten
What do we need to do to get 1 extra point?
£0,45 €0,55 50% 6 punten
£0,56 €0,66 40% 5 punten
c EOBT -TT% g 30% 4 punten
£ O,Tg T -€-l-),38 20% 3 punten
£0,89 €0,99 10% 2 punten

£1,00 €1,10 >10% 1 punt

b.v. MKI €1,00 /m? BVO

BREEAM-NL has total 95 points for this type of building
We obtain 58% of the points and get certificate VERY GOOD Yy



SCC

Materialen gebouw

Funderlng
Cods Zantal | Esnheld | nfo SehatuwkostEn
SO0265 cempen- BEON; Q=Wap. | SAMPCSIon WerkviosT (€ 0,36/ m) [fund=ring op sal ®/0 [ m 7.66
(balken en stroken)
PI000S | Bg-wi0er bowen WU RIDDENWIZEr | £95 | Zanocement) [samengesisios begans B[ m T
gronchioer]
500114 | Zand (€ 0.0 M7 [Dogematsunars] B0 | m 100 mm 0.30
Gevels
Cods Zantal | Esnheld | nfo SehatuwkostEn
P10001 EiElie DUTEnWang) 120 [ m 355
AT rdop=niTe (T3am] HE [ =
jleex] I (KU & 2N KLNESET: ) [53m DUTSnWandop=nireg |o=ur) 45 m 1.21
SIS | EPDW aluminium versterkt (€ D107 m) [sEooen] T m T,
Binnenwanden
B | Product Eanial | Eenheld | Inig BChatUwhoEtEn |
S00062 | Eston, 0% puingranulaat; gewapend (€ 0,15/ m-) j@gands binnenwanden] 7ol | m 100 mm 317
00167 | Cellerioeton Nmiolkken (£ 0,10V i) [masslel niet dragende binnenwanden] EZ0 [ e 70 mm 4,85
500313 | Haroboand, honingraatvuling; standaard bOSDOUN (€ 0200 nT) [binnendsur] 182 [ 40 mm 3.37
500151 _| Enkel gas, 4 mm [€ 0,03 m°) [beglaz) 'D'1re'1'| a0 [ m Amm 0,06
T4 | Feranische Tegels, gegazuird | g il T I T mm .5
e TpUpiseT - Nt s (€ 0,07 ||v.\3r'dame1l'19 Tonen | Wy [ mm =T
Vloeren
Cods | Product fal | Esnneld | Info SchatuwkostEn
OO0 | VErdiepingsvicer (karaapl Gl spulplesier | Zanacemenl Jekviner| [Gamengesiens EREE: N 510
VErdlepngEvioer)
TIDE] | Keramische Teqels, gegazuurd | cemen (5 D040 ] [Vioeregelwerk] TE | TImm T30
Diaken
Cods | Product Eantal | Eenheld | Inio Echaduwkosten |
PI0005 | Hellend ak [pannest | IGHen | wuren |GUUrZame Dosbouw) | FIR | Gpaanplaat) B S =3
[samengasteld hellend dak]
gLy Par._l?g:a |u_|'|_"'n’l_ﬂﬁu'r_"'_ngesrera: A =] [5ams FREEED 0 [ TET
SO0317_| Zink; bakooot (€ 0,117 m) joakgotan] 130 | m 129
500325 | PWC, B0 mm i€ 001 m) emelwateratvoer] 40 [ m &0 mm [5H
Installaties
Cods Eantal | Eenheld | Inio Echaduwkosten |
SO1002 | Combbaamiepomp (€ 0,04 TPFENO) |:Jpwennq SlElen verwaring W-Douw] 027 | mewo 75
S1D125_| Mechanische veniiaile met wam veniiziie W-bouw (am il 2022 [ mavo 202
TOTOTE | Vioerverwamming, b T ngc—n| 7 en 0T [ mevo 0=
W-DOUW]
TSR] | Koudeopaiag, Dorig 150m (€ 13,000 Sk ) [Roelig U oom] 10 [ =K iR
TOT0SE | Wi, Warirgoouw (£ 0,00 ”E“’DI}E’.“”“”;E 2.2 | movo 0.1
S01040 | Foper mel vimylisolaile In DUE) | ding WHouw 0ZI | move i
TOT05S | Foper, 15 KoUdwater (& 0,017 M5 Vi) [WaleTelarg Vi-Com] 027 [ movo B
SO2048 | Inverter voor Fv-panssl & 6511 SIUK) [eneng Sopwekiing Zonneensrgie] =K 5,58
502053 | PW-paneel mull 5 (€ 0.71) 07| [enengeopwekiing zonneenargle] 1 s 9,37
S02043 | Bekincieitsinstalate voor PY-Danesl [€ 5,510 S1UK| [eneng sopweking K 541
S02052 | Schuln dakconsimuctie voor PV-paneel [€ 0,45 mF) [energleopwekking zonneenergle] 14 m* 6,55
Inrichting
Code | Proguct Zantal | Esnneld | info SchatuwkostEn
SI0545 | Europess viien, duurzame Doshouw (€ 007 Siuk] % WOrINgEoU] Ll E] [ ]
SOOET EUIOpE=E ZaCNICUL, (rapiedning, ron T, a B (€ CLO2Tm) 120 | m B o1
[anIL.st'acles
fi VEEE] Eg;::r;uer B 7o Etk] i 1.0 T
ki) Fate, Euﬁﬂr [ 'SLK% Eg[ﬁlxﬂm EE 0 1]
SOSBT a: COMMNGe, pOnseieEn | ] COMmDINST 28] 0 03

We add all concrete products
from the materials list and we
get a total Ell of 32,43 €

This accounts for 0,16 €/m?2

To get one extra point in
BREEAM-NL we need to
reduce this with 0,06 €/m?

This means that the Ell of our
concrete in this building needs
to be reduced with 38%
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The CUR B88 committee developed a software tool to assist

concrete engineers to assess the environmental performance
of 1 m3 of concrete

Input is the concrete mix design

Output is the Ell of 1 m3 of this concrete mix



User defined input

Eindmiddel 1
Elindmiddel 2
Etindmiddel 3
10 Alternatief

13 Toeslagstof 1
14 Toeslagstof 2
15 Alternatief

17 | Toeslagstof
12 Toeslagstof 2
19 | Toeslagstof 3

Alternatief

Toeslagstof 1

24 | Toeslagstof 2
25 | Alternatief

&7 | Toeslagstafi

28 | Toeslagstaf 2

28 Toeslagstof 3
30 Alternatief

32 Wulstof1
33 Wulstof 2
34 Alternatief

36 Hulpstaf 1

37 Hulpstaf 2

38 | Alternatief

29

40 Kleurstoffen
H | Alernatief

42

43

44 Alternatief

45

46 wapening 1
47 wWapening 2
45 | Alernatief
43

A0 Aardgas
51 Efectriciteit
52 Liesed

cement

CEMIML

slak. Gemalen gegranuleerde hoogowenslak.
zand 0-4 BEetonzand [Mederland) 985
kalksteen E.alk.steen [BE] 00

kalkkorrel 0-2

Erekerzand [secundair)

betongranulaat BEetongranulaat an
uliegaz Foederkoalvliegas 170
superplast Superplastificesrder 26
water Leidingwater 105

it wan boep assing

Energie - Electriciteit 1 k'wh]

| Yo ik s et ot alh ik elekins i 05t per T belon woral verbrat

Kies uit de lijst

1

B T E E I ] | E [ F G ] H [ I [
Specificeer de betonsamenstelling Bewaar als Nieuwe Default
referentie berekening afstanden

226

340

135

520




SCC The mix design and status of used data

A B | C [ D [ E [ F |
Productspecificatie

A

2

3
4

engselgevens van 1 m* beton

5

6

7 Bindmiddel 1 "cement MRPI g

& Bindmiddel 2 slak ‘Betondatabase " 180 16 'Cat. 3

11 Toeslagstof 1 (primair fijn) "zand 0-4 Cat. 3 " 885 375 'Betondatabase
12 Toeslagstof 2 (primair fijn) g 'Betondatabase 100 42 'Betondatabase
14 Toeslagstof 1 (primair grof) "kalksteen "Ecoinvent " T00 297 Tat. 3

18 Toeslagstof 1 (secundair fijn) 'Betondatabase " 100 42 Cat. 3

21 Toeslagstof 1 (secundair grof) "betongranulaat 'Betondatabase 90 3.8 Cat. 3

25 Vulstof 1 “iegas " " 170 7.2 "
EHulpstuf‘l "superplast 'Betondatabase " 26 0.1 Cat. 3

37| Totaal 2358

38

39

40 Betontechnologische gegevens

41 Waterbindmiddelfactor Vul zelf de whf in

42 Cementgehalte (kg/m?) 310

43 Milieuklasse

A

45

i



SCC

Milieuprofiel NL (Conform NMD)

Transport naar ~ Processen

Productie befoncentrale’ betoncentrale/ Finale
Eenheid Totaal grondstoffen beftonfabrnek  befonfabrnek  afvalverwerking

uitputting van abiotische grondstoffen kg Sb eq 21E-04 9,0E-05 5.3E-05 2.2E-04 4 1E-05
uitputting van fossiele energiedragers kg Sb eg 6,6E-01 1,6E-01 2 5E-01 1,3E-01 1,2E-01
broeikaseffect kg COz eq 1,9E+02 1,2E+02 3,7TE+01 1,7E+01 1,6E+01
ozonlaagaantasting kg CFC-11 eqg 9.8E-06 1.7E-06 4 9E-06 6, 7E-0T 2 5E-06
fotochemische oxadantvorming (smog) kg CzHy4 7. TE-02 3.6E-02 2 6E-02 1,9E-03 1.3E-02
verzuring kg 50z eq 7,6E-01 4 1E-01 2 4E-01 2 6E-02 8,2E-02
vermesting kg POy eq 1,4E-01 5 TE-02 5 3E-02 6,7E-03 1,9E-02
humaan-toxicologische effecten kg 1,4-0B eq 3.2E+01 1,0E+01 9,8E+00 6,8E+00 51E+00
ecotoxicologische effecten, zoetwater kg 1,4-DB eq 9.0E-01 2 3E-01 4 2E-01 5 8E-02 2 0E-01
ecotoxicologische effecten, zout water kg 1.4-0B eq 5.3E+03 1,3E+03 2.1E+03 1,1E+03 8.4E+02
ecotoxicologische effecten, bodem kg 1,4-0B eq 4 5E-01 9.8E-02 8.0E-02 2.2E-01 4 BE-02
milieukostenindicator (MKI) EUR €17.23 €911 €448 €175 €1.89

milieukos tenindicator (MK) # : : : —

0% 10% 20% 30% 40% 50% B0% 70% B80% 90% 100%




SCC The output

milieu kos tenindicator (MKI)

I

0% 10% 20% 30% 40% 50% 60% 70% 80% S0% 100%

ecotoxicologische effecten, bodem

uitputting van fossiele energiedragers

0% 10% 20% 30% 40% 50% 60% 70% 80% 0% 100%

ecotoxicologische effecten, zout water

ecotoxicologische effecten, zoetwater

humaan-toxicologische effecten

vermesting

VEerzZuring

fotochemische oxidantvorming (smog)

ozonlaagaantasting

broeikaseffect

uitputting van abiotische grondstoffen

M Productie grondstoffen Transport naar betoncentrale,/ betonfabriek Processen betoncentrale/ betonfabriek M Finale afvalve rwerking
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Table 3: Effect of replacement of CEM | with GGBS on the Ell of 1 m? concrete mix

Ke CEM | replaced with GGBS | Ell [EUR/m?]
0 29.08
20 27.76
40 26.44
60 25.13
180 17.23

e Replacement of 180 kg (out of 310 kg) of cement with GGBS
provides me with the needed reduction in Ell

e Replacement of the CEM | with CEM Il would do the same
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Future developments



Sustainable concrete roadmap

CRH Sustainable Concrete Centre is making a roadmap for
sustainable concrete 2015-2020 for CRH Netherlands

Option based scenario planning

Supplementary Cementitious Materials play an important role
in the roadmap

The roadmap is aimed at value creation (in use)

CO,-emission scope 1&2 Environmental Impact Recycling




Environmental P&L

PUMA has taken the initiative to report for the first time ever
their P&L statement, including environmental costs

Wateruse GHGs Land use Air
pollution
€ million | € million [ € million € million € million € million  [% of total
33% 32% 26% 7% 2% 100%

TOTAL 47 47 37 11 3 145 100%
PUMA operations <1 7 <1 1 <1 8 6%
Tier 1 1 9 <1 1 2 13 9%
Tier 2 4 7 <1 2 1 14 10%
Tier 3 17 7 <1 3 <1 27 19%
Tier 4 25 17 37 4 <1 83 57%
S
EMEA 4 8 1 1 <1 14 10%
Americas 2 10 20 3 <1 35 24%
Asia/Pacific 41 29 16 7 3 96 66%
Footwear 25 28 34 7 2 96 66%
Apparel 18 14 3 3 1 39 27%
Accessories 4 5 <1 1 <1 10 7%
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