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CO2-Emissionen unserer Industrie

Em I SS I O n en Non-residential

Buildings (Indirect)

Im Jahr 2019 stiegen die hS% N
CO2-Emissionen des 23% ' kg e
. . 0
SektOrS BUIIdIng & ﬁ?esdenta Buildings
. (Indirect)
Construction (B&C) auf —— 11%

den hochsten Wert 33%; i

' 0
der globalen Energie e 6%
bezogenen COZ- Buildings
EmiSSIOnS (13'6 GtCOZ)' Other Industry construeton

32%

Notes: Buildings construction industry is the portion (estimated) of overall industry devoted to manufacturing building construction materials such as steel, cement and glass.
Indirect emissions are emissions from power generation for electricity and commercial heat.

sing on to third parties.
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Industrie-Trends
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Daten mit KI/AI
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Wie MTWO zur CO2-Reduzierung beitragt?

CO2-Probleme in der Mm Soliuriian CO2-Reduzierung

Bauindustrie durch MTWO

2 h Material
6'10% CO2 durc ateria

'; des globalen TR
anthropogenen CO2-

Ausstof3es ist Beton

1. Produktion
2. Transport
3. Nicht-nachhaltiges Material
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6D-Simulation vor Hyper-Effizienz
dem physischen durch verbundene
Bau Bau-Prozesse CO2 durch Gerate
= 10%
- - 1. Energieverbrauch
Bemmm  der Bal_Jmaterlallen v 2. Transport
gehen in den Abfall
Weniger Beton / Material
309% CO2 durch Personal
@ der Bautatigkeiten BB AT 1. Baustellen-Aktivitaten

3. Transport und Reise
Weniger Nacharbeiten




Construction Carbon Lifecycle Management

Planen Bauen Betreiben Abreil3en

stimate: EOC-EN - EOC-RIB Guangzhou / 1 - Building B Structure and Architecture

80Q Assignment Assemblies Activities 5D Simulation | ;
Simulation Cockpit 2 b 1 P ¥ ©3DViewer APfSx+ddttTXR-BAQQATWR=-w0-% " [
Tt Iz noz0ie neis 1az01 |
e e
2 p— ’ testo3.013est test2ySO34@

W o« ¢ M 2tauy2008 ) N WM

6D

Nachhaltigkeit

0 object(s) selected (0 3D mesh(es))
et (with baseline(s) (with baseline(s) (none)/0
modified, 0 temporary.

Kosten

w
@
=
©
o
©
=
i=
£
o
e
=
o
(o))
=
(2]
(2]
©
o
©
=
@©
(o))
=
>
Q.
o
(8]
(]
©
I=
©
-
(2]
T
(2]
o
o
@
©
=
o
%]
@
I=
o
g
T
(%]
[«}]
>
>
[«}]
(%]
()
4
=)
=i
o
<
C}
i
@

AugiBtptemisicierenlecemba21 F ebruaharch Aprl Moy

Quantifizieren A Simulieren Monitoren

Messung des — 6D-Simulation fir Uberwachung und Reduzierung von
KohlenstoffausstoRes durch Kohlenstoffemission und Zeit- Kohlenstoffemissionen durch

Kohlenstoff-Objektbibliothek Kosten-Analyse effektives Lebenszyklus-
management von Gebauden




Basis der Kalkulation

Material Records Plants
Code Description UoM Fixed Unit Market Rate  Currency
Material Group ~ Code Description UoM EstimatePrice  ListPrice  Currel o Descri Res Numb. Vot Plant e — —
ode escription ag Number oM ant Group
33562 335831201 Doorstrijkmortel - voor sterk zuigendeste  TON 150.00 15000 EUR 489248 Means of small mechanization withe... h ] 276 EUR
3358312 335831201  Doorstrijkmortel - voor sterk zuigende st TON 150.00 15000 EUR LTI UC LK E G0 il colo 439303 Boring unit for piling in soil h D 62.00 EUR
3358312 335831201  Doorstrijkmortel - voor sterk zuigende ste  TON 15000 15000 EUR DOM-002 STEAM GENERATOR CLASS 120KW EACH R70 11 Installation Hours HRS 2000 EUR
3358312 335831201  Doorstrijkmortel - voor sterk zuigende st TON 150.00 150.00 EUR DOM-003 TOWER CRAME LH180TM EACH €.0.10 o Y s = =L
ours 1
33034 3308701 Wapening thermische onderbreking M 115.00 115.00 EUR DOM-004 TOWER CRANE MAST 2m EACH Pes)
33034 330861 Zwelband bentonietstrip M 7.00 700 EUR e R E AT — RO L13 Managers and Engineers HRS D 0.00 EUR
33034 330858 stortvoeg d=40cm zonder aangelaste pl... M 23.00 23.00 EUR L2 Earthwork Hours HRS 20.00 EUR
a DOMGER-0554 MERCEDES BENZ SLK (LBEX1993) LBEX1993 EACH DOMEUROLIST
33034 330857 stortvoeg d=30cm zonder aangelaste pl... M 20.00 2000 EUR L3 Formwork Hours HRS 20.00 EUR
33034 330855 stortvaeg plaat/wand dubbel met aang, 5T 4800 4300 EUR DOMGER-0559 TOWER CRANE LH 50TM EACH €010
L4 Steelwork Hours HRS 40.00 EUR
33034 330854 storvoeg plaat/wand dubbel mE[ﬂangel stortvoeg plaat/wand dubbel met aangelas 572 OPEL ASTRA ECOFLEX 2010 LBXQ3357 EACH DOMEUROLIST
33034 330852 stortvoeg d=40cm met aangelaste staal... M 33.00 3300 EUR MGER-0001 * © L3 Concrete Hours HRS 30.94 EUR
33034 330851 stortvoeg d=30cm met aangelaste staal... M 27.00 27.00 EUR # ETM-0050 Excavator CAT 330C| 123 DOMEUROLIST L6 Masonry Hours HRS D 20,00 EUR
Injecti | L f

o ™ n_mmemme e 700 B ETM-0051 Excavator CAT 335CF EACH DOMEUROLIST L7 Finishing Hours HRS 2000 EUR
33034 3022 Preview e 0 [ 200 800 EUR

DOMGER-0650 Stop Signals For roads EACH DOMEUROLIST L8 Drywall hours HRS /] 2000 EUR
33034 33084 6.00 6.00 EUR
23034 23082 250.00 25000 EUR BULK — — ——— — = TMROLIST L9 otl 00 EUR

330833 250.00 250.00 BULF JROLIST h2 Un
330832 250.00 250.00 BULK : JROLIST

330833 250.00 250.00 BULI . ) JROLIST

oinL oA IeT

Personal and
Nachunternehmer

Material Gerate




CO2-Berechnung MT\NO

| Kosten-Kalkulation

oy 2?70

Objektbibliothek in
MTWO-Stammdatenbank

Lﬁ.\' Material

A Gerate | CO2-Kalculation

'A\\ Two4.0 .

“.,iai Personal




Kalkulation des CO2-Fufl3abdruck

' 901 iTWO Best Practice
\ Estlmate. 72415 - Residential Tower Helsinki [ 1 - Structural Works [ 000060 Fraunhoffer, Reinhardt (Local) | 1 Admin
Estimate = :  Estimate by Activities Estimate by BoQ Estimate by 3D Simulation & Cost Curve Risk Escalation
Line Items Structure Av AY Y P20 H [0  Lineltems cacaﬁe,@lf,g,gm-sg.gf[:,%r@g-g

LICCGL(CostGroupl) : x  BoQltemRef Mo, : x 4 Info Code Description Markup Cost/Unit  Markup Cost/Unit | Markup Cost Total Grand Total Revenue Marginl{Revenue-C Margil E
= 000020 Concreta Walls, C3. .. 12.90 12.90 2,32097 -8,418,485 68 0.00 000 4~
Filier Structure Count Quantity £ CostTotal £ Budget £ Quantity Total
— — = - = 000030 Reinforcement 2a.. 5893 5893 14232 1,663.89 0.00 0.00
ry
O (== 10.10.20. Concrete; Conc... 13 13.000 8537356 20,833.90 154,530 =i 000040 T —— 1368 3368 180.86 1,961.00 0.00 0.00
(@) i 10.10.30. Formwork; Con.. 15 15000 51517086 544,079.41 11515164 = 000050 Concrete Walls, C2.. 1126 1126 226874 24,508.85 0.00 0.00
O (= 10.10.50. Reinforcement;. .. 29.000 35458133 50,164.83 85815 E 000070 Reinforcement Ba.. 58.93 5803
----- = Reiforcement e 69 wiss  aswaos
O [ 10.20.10. Concrete; Conc... 16000 32445354  340676.21 2,938.307 = 000090 Concrete Walls, C3. . 1126 11.26 1,132.56 12.279.77 0.00 0.00
O == 10.20.20. Formwork; Con. . 14 14000 135523473 142299647 19088082 =] 000100 Concrete Walls, C3... 1142 1142 26224 501184 0.00 0.00
O [ 10.20. 30. Reinforcement;.... 28 28.000 417626 17574411 9.950 =] 000110 Reinforcement Ba... 58.03 5893 154.70 1,677.32 0.00 0.00
O 4 [ 10.30. Reinforced Concrete ... 14 14.000 33,335.70 25,007.01 438.150 ¢ =i 000120 e — 1368 3368 299 96 541748 ! 0.00
O (== 10.30.10. Concrete; Conc... 6 6.000 5,643.75 517476 37.665 || = aon
R ) 4 . . . .
O i 1030 20. Formuork; Con... 6 6000 2L07341  19.609.48 389.085 > Artikel und |_e|stungsverze|chn|s
O [=+ 10.20.20. Reinforcement;. .. 2 2.000 6,612.54 312.77 11.400 Items: 100
O 4 (5 10.40. Structural Works, Mi. .. 14 14000  101,20658 10626690 20241315 a = -
O o 10.40.10. Structural Wor.... 14 14000 10120656 10626690 20241315 Resources B old ~n v a v&a@3 7 2 2 [~ E ER Ex B2 3%
4 (7@ Unassigned 76 76.000 56600230 39047324 9283872
O = Structure Short Key Code Description Quantity UoM  Quantity/Unit ltem Quantity Total
O 4 (59 1MainBoQ 56 56.000 56483061  397,203.46 9,133.920
O l . Eﬂ M 114 Ready-mixed concrete C35/45 L.000 M3 1.000 90.202
4 [ 10. Structural Works 2 2.000 175197 0.00 2.000
: Ea C 31131 Concrete Pump Vehicle 0.150 HRS 0.150 13530 :
O 4 |gy 10.10. Reinforced Concrete ... 1 1.000 1,700.87 0.00 1.000
. Eﬂ [ L5 Concrete Hours 1.150 HRS 1.150 103.732 ;
O [=+ 10.10. 10. Concrete; Conc. .. 1 1.000 1,700.87 0.00 1.000
) 5 M 211 KS Blocks, 06 DF (248x175x238) 1.000 M3 1.000 90202 }
O 4 [g¢ 10.20. Reinforced Concrete 1 1.000 51.10 0.00 1.000
@l 1000 o d

e Ressourcen: Personal, Material, Gerate, Nachunt

Line ltems
Resources




CO2-Planung: Material-Einkauf

Planen

@I\ MTWO

@ Estimate: EOC001 - STEEA{ABAJE Centre of EOC, Block A & B | EST00L - EOC Building AB Estimate / 011640

Bauen

- = g
W «r2? i Estimate |

Estimate by Activities

Estimate by BoQ

Estimate by 3D Model Simulation &Cost Curve

60101 SHESRED-MARE] .

Queenieliang|1Admin  *

Betreiben

Faktoren

© 3D Viewer k08 &5 Line Items BEE&ITE R B O &
Info Code Quamity  QuantityTotal UoM  Cost/Unit  BoQ fem Ref No. Quantity ltem Uoh Item
= oo 1000 3799600 000 se9.600 m2 - . . . T
= oo * COZ2e Emissionen (kg/m3) der verschiedenen Materialien
> B oussw 18316 18316 3,37941 01.0403.001.001. 1000
= oueso w36 1ss3e 000 010403001001 1000
= oueno aates  2atecs 000 010403 001001 1000
= oum oo sessann A s e CO2 Emissi fil hied Lief t
= o e missionen fur verschiedene Lieieranten
= oumo w01 200341 000 11 1000
B 01810  RC30Concrece ColumnL2-Quota Pricing 10585 10588 313435 11 1000
o L Marrtabes ) = 296203 010405002001 100 - . Entfernung der Lieferanten zur Baustelle
0345041 | Abuminium Board [1.5] '
[ P———— SRR - R
Quantity Details Quantity UoM  Cost/Unit CostTotal Uoh-Descript A t d T t
wao oo | | s e ° rcdes lransports
o w0 ms oo s m
ice [(... 1.250 1.250 Shift 11.59 265.35 Shift
3.010 3010 T 100 6891 T
oy o o | omiE | w] xsiz * Verbindung zu den Kosten fur die umfassende Betrachtung
83.93m ide... 1350 1350 7T 100 3091 T
ent AR 4.000 4.000 7T 075 68.69 7T
231 | HLZ, 02 OF (2411, 5x11,3) R =n 12831 12831 CNY 100 235.01 CNY
0 object(s) selected (0 3D mesh(es)) v prete + ‘ 5.810 5810 EA 000 000 Ea
112 3D mesh(es) found. 001 (SdiE=R,ABAJE EOC Bullding AB Model) S Hame +
. N _ 1000 HRS 107 s |
3DViewer Model Objects R - _— »

Per km CO2e
Emission (kg/km)

Distance from
site (km)

Per Unit CO2e
Emission (kg/ms3)

Vehicle of
Transport

Total Emission Cost per Quantity

(kg CO2e) (m?) Total Cost

Quantity (m3)

Type

Vendor A Concrete 8020.0 301.97 Road 50 0.062 2,421,803 $80 $641,600.00

Vendor B Concrete 8020.0 289.44 Road 250 0.062 2,321,324 $90 $721,800.00

Green

Concrete Road

Vendor C 8020.0 239.19 100 0.062 1,918,310 $ 120 $962,400.00



Monitoring von CO2

Betreiben

CO2 Emissionen

MTWO




Dashboards und Prognosen

Finanz-Ubersicht

Projekt-Manageément-Uberblick

ird parties.

Ongoing Activities: 4 OPEN SUBMITTALS BY TYPE

Total

CoNTRACTS COSTVS: REVENUES BY YEAR ® Costs ® Revenues CONTRACTS TO REVIEW

Pl Joint

73 [—N—
s
I
REVENUES 7 9 You have 7 O —
contracts without e
THE NEXT 12 MONTHS avenrs 2 ssom ture milestones Late Activities 3 - ———
$1 2 717M Contracts [l and 9 contracts - .o ]
. without GG vihout assigned Becang 5 o Ground siae :
I
I

COSTS 21 s
THE NEXT 12 MONTHS 31 pEogose

$359 54M CHANGE ORDERS BY STATUS 6-33 PROJECTS BY STAGE
@ RFI's BY STATUS

NUMBER OF
PROJECTS

17

NUMBER OF
CHANGE ORDERS

632019 042019 12020 62200
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Total Sales M Nuclear -
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\/\/\/\/’ = R mem =
En E3 33 [ 35 |
2013 2014 2015 2016
Injuries over time by harm source Open inspections by trade
I 8rown Coal Gas Il Nuclear J 4 - ® P 4

Renewable .

Sales By Sector

Industry _ 0% Number Of Power Cuts & Avg Duration : .

3600 48 Weex 44 2013 Weei 48 2019 Weew 12020 week 9 2020 November December 2019 March 2020
2 o b i " Overall inspection progress
1200 _ I 16 g pen inspections by trade/punch items .
o o
e e  o® © e 1o© o© o© o® o il i - - -
Rt : NG S o T P
: 20 o 5

Il Power Cuts Duration



Total CO2 Ful3abdruck

Qualifizieren m Monitoren

Reduktion
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Cyber Security mit ¢ RIBCloud

unning to ehe

4359 87 %
Anstieg von Organisationen, bei denen
/ 4 Ramsomware versucht wurde, eine
| !\]‘d Attacken in 2020 Sicherheitsliicke
- ) t
2020.brachte eine R
~ ‘beschleunigte

Hohere Sicherheit durch Verlagerung in die Cloud

fDigitalisierung;-aber
auch erhohte
Cybersicherheits-
risiken.

Hochste Standards
mit Enterprise-Class-Security-Technologie
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24/7 Monitoring und Support

&

Nutzung von Hochsicherheits-Rechenzentren

Source: Forbes and Deep Instinct Reports

*Cyber security accidents primarily refer to ramsonware and malware attacks.
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Running Together




