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waste & carbon

- Setting the scene

Carbon: Emissions & Calculations

- Waste: Management & Calculations

- Bringing it together
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Greenhouse gas (GHG) emissions from buildings will

be a significant portion of the overall emission The UK built

profile of any given country. environment
contributes around

How buildings are constructed, materials used,

energy consumed and building management and 40%

eventually demolished, ultimately determines the

whole life cycle environmental footprint of any of total carbon

given building. footprint.
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The student accommodation sector in now the Student
best-performing asset in the UK and US Accommodation Sector
property markets and this is projected to has grown by a net
further accelerate. increase of

2.6%

Building refurbishment of existing student
in 2020 with more than

accommodations being the preferred method
to satisfy growing demand. 25’000

new beds coming to
the UK market.
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Schemes Country Year first published  Developer Assessment scheme References
Bulding Research Extablishment UK 1990 Balding Research Extablishment BRIEAM UK BRELAM
Esvironmental Assessmen Refurbshment and (20153)
Methodology (BREEAM) Fit-out 2014
Leadenship = Energy and USA 1998 US Green Building Council, CNU New comtrection and USGEC (2011)
Eavironmental Design (LIED) (Comgress for the pew urbanism), major renovations (v4)
NRDC
Comprehensive Assessment System for apan 2001 Japan Sustainable Builing CASBEE-renovation CASBEE (2015)
Built Enviconment EfGency Consortium, Japan Green Building
(CASEIX) Council
Buiding Ervironmental Assessanent Hong Kong 1996 Hong Kong Green Bulldag Council New BuiMing Version HKCBC (2012)
Method (BEAM) Plus 1.2
Geeen Buildag Labelling System Tawan 1999 Tawan Archtecture and Bulding CBLS: GBL (2013
(GHBLS) Research Imetitute EEWH-renovation
Haute Qualné Environnementale (HQE)  France 1996 HQE Assoclaton Esvironmental HQE (2013)
performance
non-residential
buildings
Green Star Australa 2003 Green Buikding Councll of Asstraba Design and As Bale GBCA (2014)
Green Mark Singagore 2005 Batiding and Construction Authority Noo-resdential BCA(2012)
exiting building
Green Buildng Index (C8I) Maliyua 2010 Malaysian Institute of Architects and  Noo-resdential GBI (2011)
the Assocaation of Consulting exiting building
Engincers Malaysia
Malaysian Carbos Reduction and Malaysia 2013 Public Work Department Malaysia New Coastruction CIDB (2013) =
Esvironmental Suntainability Tool and Comtruction Indutry http://dx.doi.org/10.1016/].

ecolind.2016.04.031

(MyCrest) Development Board



http://dx.doi.org/10.1016/j.ecolind.2016.04.031
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environmental assessment systems

BREEAM Refurbishment and Fit-Out Technical Standard

BREEAM’

Wst 01 Project waste management - by
Number of credits Minimum standards Applicability
available
6 Yes
Part1 Part 2 Part3 Part4
| Yes Yes Yes Yes |

To promote resource efficiency via the effective management and
reduction of refurbishment and fit-out waste and the reuse and
direct recycling of materials.

https://www.breeam.com/discover/technical-standards/refurbishment-and-fit-out/



https://www.breeam.com/discover/technical-standards/refurbishment-and-fit-out/
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environmental assessir

it All

Category

Credits Allocations

(U]

Energy Related Requirements

High- Rise = Landed

7 4

GreenRE

DESIGN REFERENCE GUIDE

Residential Building & Landed Home

Version 3.2
February 2021

RES 4-3 Waste Disposal
RES 6-1 Carbon Emission

(1)
(3)

Part 1: Energy Efficiency

]

RES 1.1 Thermal Performance of Building Envelope -RETV

RES 1-2 Naturally Ventiated Design and Energy Efficient Cooling
RES 1-3 Daylighting

RES 1-4 Antificial Lighting

RES 1-5 Ventiation in Carparks

RES 1-6 Domestic Hot Water System

RES 1-7 Lifts

RES 1-8 Cool Hardscaped Areas

RES 1-0 Energy Efficient Features

RES 1-10 Renewable Energy

85 (Max)

. —.
DNNawa ool

§a-au~Am33

—

(n

Category Score for Part 1 - Energy Efficiency

Other Green Requirements

Minimum 20 credits

Part 2: Water Efficlency

RES 2-1 Water Efficient Fittings
RES 2-2 Water Usage Monitoring
RES 2-3 Irrigation System and Landscaping

W -

W -

Category Score for Part 2 - Water Efficiency

—_
Lo

-
N

Part 3: Environmental Protection

RES 3-1 Sustainable Construction

RES 3-2 Sustainable Products

RES 3-3 Greenery Provision

RES 3-4 Erwironmental Management Practice
RES 3-5 Green Transport

RES 3-6 Stormwater Management

RES 3-7 Internet Connectivity

RES 3-8 Community Connectivity

Category Score for Part 3 - Environmental Protection

S=~~vaionld

Amrmvaionld

Part 4: Indoor Environmental Quality

RES 4-1 Noise Lavel

RES 4-2 Indoor Ar Pollutants

RES 4-3 Waste Disposal

RES 4-4 Indoor Ar Quality in Wet Areas

Category Score for Part 4 - Environmental Quality

DN - -

DN - -

Part 5: Other Green Features

RES 5-1 Green Features & Innovations

~

~

Category Score for Part 5 — Other Green Features

-~

Part 6: Carbon Emission of Development

RES 6-1 Carbon Emission of Development
Category Score for Part 6 — Carbon Emission of Development

w

3

3 1
3 |

GreenRE Score: 160 (Max)

150 (Max) |

" *“Total score will be rounded fo the nearest whole number
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carbon calculation ©Q &,
Scope 2 Scope 1
INDIRECT DIRECT In 2016’
l'Scope 3 Scope 3 9 2 /o
3 | INDIRECT INDIRECT

of Fortune 500
companies used
GHG Protocol
directly or
indirectly through
a program based
on GHG Protocol.

OPe (1ol A Y*’ ,Il

Upstream activities Downstream activities

https://ghgprotocol.org/standards



https://ghgprotocol.org/standards
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carbon calculation © ZEaues,

Calculator M
Trove! Site visit frequency

example Distance | Emmision
Person Type (return| factor ML V2 v e | s | oS | vz | ome | v | Va0 | s ma2 | mas
fom) | (kgCO2¢/unit)
Car-petrol 168 0.2095 a1l 2121413 2 2 2 21212121
Car-petrol 168 0.2095 3|10/10)11(13] 1012 111211314135
Car-petrol 168 0.2095 3 112]13]10)12] 9 10|12 ]11]13|]12]10]10
&7 GOV.UK : Car-diesel 168 0.1987 1y lr )y )yl alrjrlr]r]
ESEEEI & i s oo Cardiesel | 80 0.1987 afalafa|af a2 a)afa]a])a]s
> Coronavinis (COVID8) | Rules, guklance and support 424 dievel 4 0.2635 Sjlajlaa|33|2|]7]B3 | 0 | nN|2|3|]0W|10
- Brexit | Check what you need to do Clmd “ O.MS 6 1
e > Erromant » Clmate chante s enery » Eneres angctmate chance vt Assitant Ste Manager Car-petrol 50 0.2095 Nninrnjin|2|7]B3|0V ]| WV|2NN|23|,0| 8
o — - Labourer Motorcycle 20 0.1067 nlalas|2]17)23|s|21|2]22/20]9
Research and analysis
Greenhouse gas reporting: conversion  Scope 2 (indirect) (Purchased energy)
factors 2020 Stotionary source Usage
Emmision
The conversion factors are for use by UK and international w Mililvaivmal el s (V3 M7 M Ve Ivao i vis i vzl v
organisations to report on 2020 greenhouse gas emissions. ( ::IM’
https://www.gov.uk/governmen Electricity (kWh) 05452] |474|764 809|829 |912]11132] 953 |1021 982972921 871|542
t/publications/qgreenhouse-gas- PN S iy —
; , LPG (kWh) 0.214
reporting-conversion-factors- (KWh) 0.322
2020 2302



https://www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors-2020
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Calculator
example

{7 GOV.UK

Search on GOV.UK o}

Departments Worldwide How govern

Consultations Statistics Newsandco

- Coronavirus (COVID-19) | Rules, guidance and support

- Brexit | Check what you need to do

Home > Environment > Climate change and energy > Energy and climate change: eviden

Research and analysis
Greenhouse gas reporting: conversion
factors 2020

The conversion factors are for use by UK and international
organisations to report on 2020 greenhouse gas emissions.

https://www.gov.uk/government/publications/
greenhouse-gas-reporting-conversion-factors-
2020

Scope 3 (Indirect) (Outsourced activities requiring fuel, energy, etc)
Business Trovel

Site visit frequency
Distance Emenision
Type [return) factor M v v v s ows | v | ome | w9 | vao) mas | vi2 | v
(km) _| (kgCO2e/unit)
1 -petrol 114 0.2095 1 1 1 1 1 1 1 1 1 1 1 1 1
2 -petrol 124 0.2095 1111141 1 1 1 11111111
1 -petrol 110 0.2095 1/]1]1)11]1 1 1 1 1/1]1)11]11]1
2 -petrol 110 0.2095 215|655 4 3 2 1212)11]11]1
3 -petrol 110 0.2095 111111 1 1 1 1/]1)11]11]1
-petrol 112 0.2095 111111 1]1 1 1 1 11111111
HAS Comultant -petrol 105 0.2095 111111111 1 1 1 21321303012
&S Comultant -petrol % 0.2095 1]111]11]1 1 1 1 11111111
Out - flooring AN-petrol 110 0.2405 S |12]17]18| 20| 1S | 21| 20|23 21]19]|16] 10
Mechaswcal AN-petrol ) 0.2405 Wlaj2|20]|24| 21|24 21 |24]22)18|15] 7
Eectrical AN-petrol » 0.2405 WIAN||26|26] 02519 |24]22]22]36]10
Cevlngs AN-petrol 145 0.2405 4 |24]31|28|29]| 20 23|17 |20]17)15]|12] 4
Hygiersc Wall Caddng AN-petrol s 0.2405 4 1151211191171 0] 13|10 111)]12]115]|13]1+6
Floor Finishes AN-petrol s 0.2405 S| || |29 21|24 1917161815 8
Painting and Decorating AN-petrol » 0.2405 S| |87 |28 21|28 2|25|21]123|18]10
FF&E AN-petrol 140 0.2405 A ||| 27| 19| 21|17 ]|19|20]19|15| 8
Martic Sealamt AN-petrol 120 0.2405 W0/18(17|16] 10 14| 12 |13]|14)|26]|24]| 6
AN-petrol 7 0.2405 15/19/18| 20| 11 17|15 |19]|17|15)|12)| 7
Fire Alarm AN-petrol 140 0.2405 6|8 |10|]9]| 4 |10 8 |9%]10]6]|5]2
AN-petrol ) 0.2405 12/]17/10)10}| 6 | 11)] 9 |1W0]|8)]5]|7]3
Material Tromsport (deliveries, Site visit frequency
Distance Emmision
Type [return) factor M v v e s | ows | v | ove | w9 vao) man | a2 v
(km) _| (kgCO2e/unit)
' HGV 130 0.8952 2 2
F:wm LGV - diesel «0 0.588 1]12]|5|6|6] 4 6 s |5]|7]6)]|5])2
Floor Finishes LGV - diesel ) 0.588 6 |11]16)18|17]| 10| 11| 11 |13|13}j10)]| 9| S
Project Vehicles Site vigit frequency
Distance | Emwnision
Type [return) factor ma v v o | s | oS | oar | oms | v o) mat | a2 | v
(km) | (kgCO2e/unit)
Skips LGV - petrol S0 0.5637 4 |10 3/]4)3]|3]3
Skips LGV - petrol 0 0.5637 4|22 2 2 3 “HE
|Recyching MGV 100 0.8952 2 1



https://www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors-2020
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Report & Display CARBON EMISSION REPORT ( JULY 2013 [final] )

example Atlantic Point Carbon footprint : 76,021 kgC ‘o
p P ’ gC0ze Carbon Emission (monthy report)
Scope 1 Scope 2 Scope 3
Estimated emission 41,853 12,431 162,805
Emission reduction target 33,482 11,188 113,964 Jul-13
Actual emission 13,794 2,071 60,156 Jun-13 —
Report by month Jul-13 359.92 100.38 2223.88 May-13
Jun-13 1188.36 161.31 3831.66 J ‘
May-13 1297.60 170.57 4643.81 Apr-13 ‘
Apr-13 1291.50 180.01 5048.90 { ‘ ‘
Mar-13 1172.24 181.87 5257.43 Mar-13
Feb-13 1164.79 189.09 4583.48 ‘ [
Jan-13 1158.95 176.50 5456.30 Feb-13 ‘
Dec-12 987.28 209.65 4307.56 ‘
Nov-12 1266.77 168.902 6300.60 Jan-13 ‘
Oct-12 1129.18 153.531 6238.34 [
Sep-12 1194.25 149.83 6466.64 Dec-12 |
Aug-12 1188.38 141.49 4393.60 Nov-12 [
Jul-12 394.98 87.75 1379.40 | \
Oct-12 ‘ ‘ J
Carbon Emission (cumulative) )
Sep-12 |
/ Aug-12 : J
/ Jul-12 | & ‘ p P
/ 0 2000 4000 6000 8000
& Scope 1 (Direct) = Fuel for own use
N N N G N N N G N i —
; NN Y MY N & & Scope 2 (Indirect) = Purchased energy for own use
S X § Q@ S Q 2 Q 2> & y >
v f o 9 S A < D Scope 3 (Indirect) = Outsourced activities requiring fuel, energy, etc
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b I I t ® GREENHOUSE
caroon caicuiation GAS PROTOCOL
Case study project estimated GHG emission data -
Progect CHC Emission Organisational KM Data
' Distance Duration CIFA Rooms Vae
(kgCOF™ per km) (RgCOE™ per week) (kgCOS™ per m) (kgCOE™ per room) (RgCOE™ per £100%)
wic R wiC R wiC - wiC [ wiC RP
CS-1 Scope 1 1330 1156 2496 2006 08 07 378 N7 26 22
Scope 2 503 469 113 = 04 03 168 133 11 09
Scope 3 6304 o837 12005 08 1 38 28 1516 1373 123 93
Overall 8316 6422 15615 12058 49 14 2361 1824 160 124
cs2 Scope 1 821 776 2420 2288 08 07 279 263 34 32
Scope 2 123 12 36.3 130 0.1 0.1 42 18 05 05
Scope 3 1581 66 10554 22 34 32 s 1143 147 138
Overall 4525 4255 13337 12540 43 40 1536 1444 185 174
s Scope 1 163 121 ans 3188 09 06 205 152 17 25
Scope 2 1.1 08 282 038 ol 00 13 10 02 02
Scope 3 782 %5 20638 14026 41 29 (T8 na 178 129
Overall 956 4 25233 18321 50 16 1202 5§72 218 158
Cs4 Scope 1 521 193 15296 11516 24 15 534 402 ns 89
Scope 2 13 1.0 385 297 0.1 0.1 13 10 03 02
Scope 3 533 45 15623 12167 24 19 545 424 120 94
Owverall 1067 £la 31304 23979 48 7 1092 537 M 185

WIC: Estimated emissons reflecting the whaole Mecycle of the case study projects (kgCOf™ ),
RP: Estimated emissions reflecting the refurbishment phase of the case study project’s Mecycles (excluding project start-up and move-out ) case study peojects GHG levels

emissions analysis (kgCOT™ ).
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Positive corelation in GHG performance and its
duration, value, gross internal floor area (GIFA)
and number Of rooms. ;Eg%iiﬁfﬁﬁéi’iﬁl? education student accommodaton case &

Eric CW. Lou, Ph.D * ", Angela Lee, PhD °, Andrew Welfle, Ph.D ¢

* Sl of Machamicnl Avsenpece & Ol Engiverring. Untorrty of Machesior, Passer g Sacvile Svrre. Mchesier, M3 91, UK
¥ Scwnd of At Drsign wnd Arciirctre. Unerryiy of Mweryield, Quoemgere. Muddersfiedd, M1 J0H. LK

Tyl Contor for st Champr Besewmeh, Sl of Mrchamtcel Acvmpece 4 Cvi Enginerring. Ghwversity of Maschester. Parier Bubling. Sackwalle
Suwer, Monchenve, ML) $9E, O

Corferts lats svalable st ScerceDrect

Journal of Cleaner Production

journal homepage: www. alsavier comilocataljciepro

ARTICLE INFO ABSTRACT

A deeny L e p—
Recewed 13 Aped 2016 and s s projecied 99 Sarmher accelerate,

Project GIFA was identified as the KPI that == e

provided the most consistent and accurate
prediction of the GHG performance of student

£ 45961 10 the UK and US poagerty marbess
etashereen of existing sTubest Xooean

and use. This pager Gemansiates osegh 3 COMpIrative Gioe Stedy DProach, how greenhinsse gases
levels can e effectively measwred during referbishment works. There are multiphe metrics used for
QU Mt Teat of TARRIUNE LIS PTSTRISCe Ind This Papee M 10 ake wed-argued
recommndasionn for their Dest use. four student XTOEMOAIIcn referbiibment procts are pev-
ed 42 compare and conteant éifferiag ersaion datasets. The rerults dictate that poogect cont and
o cannot slone be ued 1o pauge Ereeshouse L Ersiioes. mone 800, 18 the imtunce of wadest
accommedation sehuriihement. gross imeraal looe area and the mamber of sooms ofiers 2 mase pre
Auctabie hCater. K 15 1O nded T Feutehewent devebiners 1eexT o6 (hese Sermmendatuns
When reperming the primary energy and CHC perfarmance of Thew refurtichment works. Best peacTice
from this reseanch may be adoptnd o domestic bulbdings FAESKAR! PRI

© 2017 Eevier Lig. AT rights sserved.

1. Intreduction buikding’s whale Iecycle carbon footpeint (15 2 A clear Bk

has been identified Between the wicle Mecycle ervironmental and

accommodation refurbishment projects using
JCT Design and Build contracts in the UK.

http://dx.doi.orq/10.1016/|.jclepro.2017.03.226

There is growing schentific and political consensus that climate
chunge repeesents the greatest enviroamestal threat and challesge
of madern times. The kiy driver of chmate change is the robrst |
Betwees the geaerasion of greeshouse gases (CHG) &

hobal semperatures (¢ 6). GHG emissions from UK bl
Bave been seported 10 contribute up 1o 37X of the UK's setal CHG
emissions (158 ). Norwithstanding GHG emissions generated
during the design. macerial mansfacture, distriduson and on-site
constrection of both the UK Suddings - reflecting wp 1o 1% of 3

o Commespuaretiong sustet

Pt abdroves " CW. S
A ler o A Weithe
0995-6526/0 2017 Dnevier Lad. AR rights severved

CHG performance of 2 bullding and the focus and Investment
during the constnxtion phase. For example lower leveds of inisal
capieal investrment spest on imulation or plast may resdt B
increased eperatica of mantenssce expeadivare and reduced
enviroamental performance over the buiMings whole Iecycle
(8 L Therefore if the UK is 0o meet its chimate
change tarpets wiilst malncaining 3 vidrant coastry secto. the
industry needs 10 alse reduce the impact of buildings throegh
ITPOved CONENKTION PraxTices

The UK Department for Envisonment, Food and Rural Altairs
(DEFRA) confiemms that improvements driven by constrection In
duntry players will be crucil for sedacing essissions (DEFRA, 2015)
Conudering that §7% of exiuting bulidiags i the UK will bcely be



http://dx.doi.org/10.1016/j.jclepro.2017.03.226
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Zero Avoidable Waste
in Construction

What do we mean by it and how best
to interpret it. A recommendation
from the Green Construction Board.

February 2020

https://www.constructionleadershipcoun
cil.co.uk/news/zero-avoidable-waste-
report-published-by-the-green-
construction-board/

Evolution of Waste Management Practices: In the past, most waste was dealt with by disposal,
but over time that will shift increasingly to recycling reuse and ultimately prevention.

© Prevention ) Preparing for reuse
Using less material in design Checking, cleaning, repairing,
and manufacture. Keeping refurbishing, whole items or
products for longer; reuse. spare parts.

Using less hazardous

materials.

() Other recovery

Includes anaerobic digestion, incineration with energy recovery,
gasification and pyrolysis which produce energy (fuels, heat and
power) and materials from waste; some backfilling.

€ Recycling
Turning waste into a new
substance or product. Includes

composting if it meets quality
protocols.

© Disposal

Landfill and incineration
without energy recovery.



https://www.constructionleadershipcouncil.co.uk/news/zero-avoidable-waste-report-published-by-the-green-construction-board/
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. . https://aecom .com/without-
NeW bU||d VS RefurbIShment limits/article/refurbishment-vs-new-

build-the-carbon-and-business-case

The carbon and business case

for choosing refurbishment
over new build

BUILDINGS DESIGN



https://aecom.com/without-limits/article/refurbishment-vs-new-build-the-carbon-and-business-case/
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Comparing waste masagemsent performance agaisat industry benchmarks for standard, good and best Practice.

Case Study
. ProjectA

Caso Study
__ProjectB

Project Data

Project Data

o ~ Standard i
 Case Study
_ms w Good Practice Best Practice
Project Data (WRAP, 2007) (WRAP, 2007) (WRAP, 2007)
. 0.75 0.85 1
0.75 085 1
0.75 088 1
0.75 0.85 1
0.12 0.5 0.75
0.95 1 1
06 085 095
03 09 095
06 08 095
057 09 095
- 012 05 0.75
05 07 095
01 025 05
0.12 05 0758
0.12 0.5 0.75

Proporion of wante dreemed 15 Lanctil below the WRAP leveis for ‘wandand practce’
Progonon of wante dreemed 13 Lanctil acturvng WRAD vels b ttarcand jeacscs
Progoncon of wante dreemed 13 Lanctil actervng WRAD evels b oot practce’
Progonon of wande dreend 13 LACEl acturang WRAD vels 1 Ts? practce’
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Waste Resowrce Case Stady Project A Case Sty Project B Case Soudy Project €
Waste (1)  Wate Masagement Strategy Waste (1) Waste Management Strategy Waste (£) Waste Management Strategy

KU RC HA D RU RC RR D RU RC KR D
Bricks 12 - 054 - Q16 il - 19 - - - - - - -
Tiles & Cernmnics 19 - 07 - 0 - - - - - 9 - - - 1.0
Glan - - - - - - - - - - o3 - - - 1.0
Aggregates, Hardcore/ Tnert 204 - 0A2 - ais 15 - 10 - - 496 - - - 1.0
Insulation Fabeics 73 - - - 1.0 - - - - 04 - - - -
Metal 1.2 - 054 - Q16 09 - 10 - - &1 - - - 1.0
Packaging M) - (S B 017 0% - o - - o8 - - - 1.0
Gypsum Hlasterboard - - . 05 . e - . 23 . . - 1.0
Plastsc 99 - 065 - 0ss 1.0 - 10 - - 11 - - - 1.0
Timber 2.4 - 0re - 024 0om - 10 - - 110 - - - 1.0
Floor Cowerings (soft) 517 - 038 . 0 - . . . - - - . - -
Electrical & Electrosic Equipmen - - - - = 20 - e - - 5.0 - = - 1.0
Perziture oL 041 0ose - - 19.0 o 053 - - 400 - - - 1.0
Canteen/Office/ Adbac Waste - - - - - - - - - - 29 - ors - 022
Other 45 - 072 - 0B 03 - 0.58 - 0.42 3 - - - 1.0
Total Waste (1) 2586 259 1603 - 724 301 2.0 111 - 03 1248 - 25 - 1223

Waate - Total wante (1) generated by project.
RU - Proportion (%) waste reused.

RC - Progortion (%) waste recycled.
RR - Proportion (W) waste recovered.
D - Progortion (%) waste disposed through a landfill waste management strategy.
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There is a disconnect between waste targets,
legislation and sustainability benchmarking

schemes that measure success based on the levels of
diverting waste from landfill, and the emission
performance of waste management strategies.

Differentiation in waste management of reuse, recover

and recycle, which involves a wide degree of effort in

reusing existing items, recover as supplementary
materials or segregated for recycling.

Journal of Building Engineering

Comeres lints avallable st

|
e
Jourmal hemesege

Testing the Nexus between C&D waste management strategies & GHG b
emission performances: The case of UK student accommodation
refurbishment projects

Eric CW. Lou™ , Angela Lee ", Andrew J. Welfle ', Aminu L. Abdullahi

Tymal Conre o e gy B, Pt Bbing, Oxparmant of M, Acvonpucs snd okl nginsering, Onteunsty of Mirwheste, £

https://doi.orq/10.1016/].

jobe.2020.101812
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nexus of waste & carbon

Calculated project performance for BREEAM credit Wt 01 - peoject waste management.

Generation of Waste

BREFAM Credits Required Performasce Project Performance
’ Caoe Stdy A Caoe Stndy B Case Study C Case Study A Case Stdy B Case Study C
Tosal Waste Generoned (t/100m” GIFA) Poterial BREFAM Credis Achseved

1 <35 145 0. 213 1 2 1

2 <12

3 <04

K <03

Diversion of Waste from Landfill

BREEAM Crodits Reguired Performasce Project Performance
.. Cane Stidy A Cane Stndy B Case Study C Cane Study A Cane Study B Case Study C
Propornen of Waste Diverved frome Landfil (W) Poterviol REEFAM Credies Achseved

1 Q0% 2% ™~ 8% 0 2 0

2 L




nexus of waste & carbon :
-

 Criteria of BREEAM credits does not guarantee a low
emission waste management strategy

« Diverting high emission risk waste to landfill (such as plastics)
may offset any benefits gained through reusing and recycling
other categories of waste (such as furniture)
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what’s next ?

Moving towards more digitalisation
Construction 4.0

and simulation before moving towards " strategic Plan
site activities (Industry 4.0) (2021-2025)

Next Revolation of the Malaysian Construction Industry

Construction 4.0 Strategic Plan
(2021-2025)

£ CIDB(®

https://www.cidb.gov.my/en/construction-info/technoloqy/ir40-construction



https://www.cidb.gov.my/en/construction-info/technology/ir40-construction
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Industry 4.0 could add @
$14.2 trillion to the global

economy by 2030 @ -

. Only 25% of
67%

35% of companies adopting Industry 4.0
expect revenue gains in the next five years

The Made Smarter Review
estimates that the UK
industry could achieve 25% N

manufacturers feel
that they have a

of UK manufacturers sufficient
recognise Industry 4.0 as increase in productivity ° understanding of
an opportunity through digital adoption by (8] Industry 4.0

L B B L N B N L I B B R R I DN R B R B R I R O I O R I O I O O O O R R

= — 30% increase
$28 bllllon in productivity

The amount of expected cost ;
reduction in the automotive sector ' a:lnqved by
the first wave

between 2016 and 2020 due to
Industry 4.0 of Intemet of Things adopters

uu
3.6%




thank you for your time

Dr Eric CW. Lou

Reader in Project Management
Department of Engineering | Manchester Metropolitan University

e.lou@mmu.ac.uk

W @EricLouMCR N http://uk.linkedin.com/in/ericlou/



Manchester
Metropolitan
University

Dr Eric Lou
Reader in Project Management

Department of Engineering

e.lou@mmu.ac.uk
% https://www2.mmu.ac.uk/engineering/staff/profile/index.php?id=

@ http://uk.linkedin.com/in/ericlou/
m https://www.facebook.com/ericlou.profil
‘ https://twitter.com/EricLouMCR

https://www.instagram.com/ericloucw/ Bt N4
. LT



