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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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environmental assessment systems
Schemnes Country Year first pubilished Developer Assessment scheme Rederences
Badding Revearch Extablistoment ux 1990 Paclding Research atablishemenm BRIEAM UK ML EAM
Exvironmental Assesamern Refurtesshment and (J0153)
Methodology (BREEAM) Ftow 2014
Leadenhip s Lnergy and USA 1998 US Green Bailding Council, CNU New conptnection and  LSCRC (010
Eaviroomental Design (LIED) (Comgress for the pew urbanism), major renovations (vwi)
NRIXC
Comprehensive Assessment System for lapan 2001 Japan Sustainadie Builag CASBEE- renow ation CASBLE (2015)
Budx Envicotssent Icency Consortugm, Japun Green Bollding
(CASEIR) Council
Budding Exvironmental Assesument Hong Kong 1996 Hong Kong Geeen Bulkdag Councl New Budding Version HELBC {2012)
Method (BEAM) Plus 1.2
Geven Bull@ay Labelling Sywtem Tatwan 199 Tawn Architecture and Balding CaLs: GHL 201 8)
(GhLS) Rescarch Iratitute EYWH-renovation
Haute Quadnt Envronnementale (HQE)  France 1996 HQE Assoclaton Eavironmental HQE {2011
performance
noo-residential
teatldingy
Green Sar Auntralia 2003 Goeon Buiding Councd of Amtraba Design and As Bt GOCA (201 4)
Green Mark Singagore 2005 Badding and Construction Authority Non- resdderaial BCA(200D)
exmming building
Green Buildeg Index (GBI Malayua 2010 Malaysan institute of Architects and  Noo-resadential G 01T
the Association of Consulting existing balding =
Malaysian Carbom Reduction and Malaysia 2013 Public Work Deparument Malaysia New Coastruction aQDeRoely) - = -
Eavironmental Sintainability Tool and Conutruction Indatry http://dx.doi.org/10.1016/].

ecolind.2016.04.031

(MyCrost) 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' S

Wst 01 Project waste management delivered by

Number of credits Minimum standards Applicability
available

Part1 Part 2 Part3 Part 4
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

Credit Allccation:

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 Ventilation in Carparks

RES 1-6 Domestic Hot Water System

RES 1-7 Lifts

RES 1-8 Cool Hardscaped Areas

RES 1-8 Energy Efficien Features

RES 1-10 Renewable Energy

hbgocy&:mbrhﬂl MEMM

-~ .
NN ON S

85 (Max)

gﬁﬂnauN&QS“

_gf

l_

(n

Other Green Requirements

Minknum 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 -

Category Score for Part 2 - Water Efficiency

o W -

-
»

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

Brmwaosld

Srmwaiond

Part 4: Indoor Environmental Quality

RES 4-1 Noise Lavel

RES 4-2 Indoor Ax Pollutants

RES 4-3 Waste

RES 4-4 Indoor Ar Quality in Wet Areas

Category Score for Part 4 - Environmental Quality

DN e N -

DN e N

Part 5: Other Green Foatures

_RES 5-1 Green Fealtures & Innovations

~

Cabggqmbrms — Other Green Features

~ o~

7

Part 6: Carbon Emission of Development

RES 6-1 Carbon Emission of Development
c.bgoq&:onbrmc CMbon!mlulonolelomm

1

S
3

o
3

*Total score wil be rounded [0 the nearost whole number

GreenRE Score: 1

160 M) |

150 {Max) |
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carbon calculation © ZEaues,

Scope 2 Scope 1
INDIRECT DIRECT

A
Scope 3

- .’fmomecr
. £

Scope 3
INDIRECT

tm
facdlion I
escmwng of
-
CaMary
il e of yod

Upstream activities Downstream octivities

In 2016,

92%

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

https://ghgprotocol.org/standards



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

GREENHOUSE
GAS PROTOCOL

Calculator
example

{7 GOV.UK

Departments Worldwide How govern

Search on GOV.UK Q

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

Consultations Statistics News and co

- 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/qgovernmen
t/publications/qgreenhouse-gas-
reporting-conversion-factors-
2020

Site viut frequency
Ontance Emmision
Person Type (retum| factor ML v o | s | ows | vz | e | e o] v maz | mad
fim) | (gCO2e/unit)
Car-petrol 163 0.2095 212121212 b 2 3 212121211
Car-petrod 168 0.2095 J I W Wi |10 1211211314113 5
Carpetrol | 168 0.209% 3 112]13)10)112] 92 |10 |12]11]13]|]12]110]0
Car-diesel 68 0.1987 S 1A a4l 13 | 1 1 HEYR AN N B
Car-dimsel 80 0.1987 1111111 ]1 | 1 1 1131111111
4xd drese! 4 0.2615 SRRV IN |2V
Car-petrol &5 0.209% 6| 3
Asutant Ste Marager Car-petrol 50 0.2095 NIRRTV IHB W I N|B 0|6
Laboures Motorcycle 20 0.1067 NnNiAnjBiRIiIBlBBINI2INRNIW]S
Scope 2 (indirect) (Purchased energy) -
Stotionary source Usage guantity
£ mmeuon
foctor ME L M2 v e s | o | o | v | v M0 e M2 v
(glo2
Electricity (kWh) 05452] 474|764 809 829 91210132 953 (1021 192 (972|921 1871 | 54
Natural Gas (hwWh) 0.1852
LPG (kW) 0.214
lCodM: 032
Generator 232



https://www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors-2020
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Scope 3 (Indirect) (Outsourced activities requiring fuel, energy, etc)
Business Trovel

carbon calcug:

Calculator
example

{7 GOV.UK

Search on GOV.UK Q

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

Site vislt frequency
Dutance |  Emenision
Type [return) factor M v v o | ows o | v | e | e o) v w2 | v
(om) | (xgCO2e/unit)
1 petrol 114 0.20%5 | | 1 | | | 1 1 | 1 1 1 1
114 02055 1 | 1 | 1 | 1 1 1 1 1 1 1
petrol 110 0.2085 1/]131)]131)11]1]1 | 1 /]1]1)]1]11]1
110 0.2095 2| 56|55 4 3 2121211111
-petrol 10 0.2095 111111 1 | 1 1]1)11]11]13
-petrol i 0.2095 1 1 1 1 | | 1 1 1 1 1 1 1
WES Compultant petrol 105 0.2095 113111111 3 | 1 111131131
[HAS Commuttant -petrol b 0.2095 B T B N 1 | 1 1]1)1111]1
Strip Ot - floorning 'VAN-petrol 110 0.2405 S| 15|21 |220(23]21)19]16]1
Mechamcal 'VAN-petrol 7 0.2405 W N 2124 1) 24| 21 (24]22)|18]|15] 7
Cectrica 'VAN-petrol » 0.2405 W || |26]| 2025|199 |24|21]22]136]10
Suspended Celings VAN-petrol 2] 0.2405 4 | MM IN|B| 9|0 2D|17|220]17]15]12)] 4
Jw Wall Ouddng VAN petrol 181 0.2405 4 ]IS 119(17] W3] 1011112115113 66
Fioor Finney VAN-petrol s 0.2405 S| || W | N]|MK|19]|17]16]18]15]| 8
Painting and Decorating 'VAN-petrol » 0.2405 S| BB N || RI|21]23)18]10
FFRE 'VAN-petrol 1% 0.2405 AV |27 19] 2117192019 15]| 8
Marti Sealart 'VAN-petrol 120 0.2405 Wiis|{17]|16] 10| 14| 12 |23|24]36]24]| 6
Joknery 'VAN-petrol ” 0.2405 15/19(1|20|11]17]15]|19]17]15112]7?
Fire Alarm 'VAN-petrol 1w 0.2405 68109 4 |10 8 |9%]W)6|S5]2
lonm‘ 'VAN-petrol w 0.2405 12{17]10/10)] 6 | 11| 9 j1W0)|8}9%]7]3
Moteriol Tromsport (deliveries, Ste visit frequency
Dstance | Ememision
Type [returnj factor M v v e s | e | v | v | e I nao) vt v v
(km) | (\gCOZe/unit)
HGV 10 0.8952 2 2
P—m LGV - diesel @0 0588 112]5|6|6] 4 6 5|15]|]7]16]|5]2
Hoor Fmishes LGV - diesel 0 0.588 6 |11]16)18|17] 30 ] 12| 11 |13)/313}jW0)] 9| S
Project Vehicles Ste vint frequercy
Distance | Emmision
Type [return) factor et o b oven | e | s | o | oy | v | e e ) vt | v s
(om) | (\gCO2e/unit)
Skipn LGV - petrol 50 05637 4|10 314333
Suips LGV - petrol N 0.5637 4121212 2 3 3|3
Recycling MGV 100 0.8952 2 1



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

Report & Display
example

Atlantic Point Carbon footprint :

Estimated emission
Emission reduction target
Actual emission

Report by month  Jul-13
Jun-13
May-13
Apr-13
Mar-13
Feb-13
Jan-13
Dec-12
Nov-12
Oct-12
Sep-12
Aug-12
Jul-12

Scope 1
41,853
33,482
13,794

359.92
1188.36
1297.60
1291.50
1172.24
1164.79
1158.95
987.28
1266.77
1129.18
1194.25
1188.38
394.98

76,021 kgCOse

Scope 2
12,431
11,188
2,071

100.38
161.31
170.57
180.01
181.87
189.09
176.50
209.65
168.902
153.531
149.83
141.49
87.75

Scope 3
162,805
113,964
60,156

2223.88
3831.66
4643.81
5048.90
5257.43
4583.48
5456.30
4307.56
6300.60
6238.34
6466.64
4393.60
1379.40

CARBON EMISSION REPORT ( JULY 2013 [final] )

Carbon Emission (cumulative)

Jul-13
Jun-13
May-13
Apr-13
Mar-13
Feb-13
Jan-13
Dec-12
Nov-12
Oct-12
Sep-12
Aug-12

Jul-12

Carbon Emission (monthy report)

\
— )
_ \ J \
—— . J

| j | \‘

[ — )|
—_—
— ) |
— ‘ —
—_— J /
— J
—— t
—

(; 2060 4060 6000 8060

& Scope 1 (Direct) = Fuel for own use

& Scope 2 (Indirect) = Purchased energy for own use

Scope 3 (Indirect) = Outsourced activities requiring fuel, energy, etc
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caroon caicuiation GAS PROTOCOL
Case study project extimatnd GING emission data BN
Propect CHC Emission Organisanonal KM Daca
v M Daracion CFA Rooms Valeo
(kgCOF™ per km) (RgCOS™ per week) {kgCOF™ per o) {kgCOE™ per room) [RgCOE™ per (100%)
wic kr wIL K WL o wiC r wiL Ry
51 Scope 1 1330 1156 2496 096 08 07 78 17 26 22
Scope 2 503 ®9 113 =i 04 o3 168 13 11 09
Scope ) 6304 &437 12004 0% 1 8 25 15146 1573 123 6
Overall 8316 S22 15615 12058 49 15 2361 1824 160 124
s2 Scope 1 82.1 776 420 2288 08 07 279 263 34 32
Scope 2 123 12 363 310 0t 0.1 42 18 05 05
Scope ) 1K1 00 10854 w22 34 2 1215 1143 147 128
Overall 4525 255 131327 12540 44 40 1536 1444 185 174
3 Scope 1 163 121 and 3188 09 os 25 152 37 28
Scope 2 LA 08 282 ms 01 0.0 13 10 02 02
Scope ) ™2 “wa 20018 14420 4t 19 UKy " 178 120
Overall 956 4 25233 18321 50 16 1202 57.2 218 158
4 Scope 1 521 %1 15296 1504 24 14 534 402 s 89
Scope 2 13 1.0 385 9.7 ot 01 13 10 03 02
Scope 3 533 495 15623 12167 24 19 545 424 120 94
Overall 1067 g3 31204 23979 48 a7 109.2 7 FY Y] '3

WILC: Estimated emissons reflecting the whole Mocycle of the case study projects (kgC0r™ )
RP: Estimated emissions refecting the refurbishenent phase of the case ssudy project’s Mecycles {excluding project star-up and move-out) case study peogects GHG levels

emissions analysis (kgCOS™ )
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Positive corelation in GHG performance and its
duration, value, gross internal floor area (GIFA) s

Greenhouse gases (GHG) performance of refurbishment projects @ A

a n d n u I I I b e r Of ro O I I l S — Lessons from UK higher education student accommodation case
. studies

Enc CW. Low, Ph.D *°, Angela Lee, PhD ", Andrew Weifle, Ph.D

* Sl of Machmnl At 4 0 Dy, Uniorroty of Memchestes et S, Sackriie Svvee. Mnchenint. M1 WL LN
ol of At Ersgn et A1 Ty of Mebderihed Quremgeee. My, M1 AW L

Trmatef Crmene o e o Brorwme . Sctvmed of Abecammcst Aevmpers & v Fngtmeersns. Gwerryaty of Mu brvies. Porver Puskbg. Sactoaie
Do, Mhanchaue, A2} Y, G0

Coreares bata svakable ot 5w il s : (lﬁ
Journal of Cleaner Production % Lo

ARTICLE INVO ARSTRACT

[ d e ey The Mt accimemodation 6<hoY I mow The Ve perRmeng a3 n he UK and VS property marhens
. . . Bermad 13 Apri 2016 and By 1 eI o arrder accelerae, with MaMSIG reRtethmesh of existing STent A oBeM-

Sroviond in reveind feem @ickons being the prvlired method 10 INly Eowing demund Howewer, Chesr ap se publdhed

i - AR Y I o SLEIAATITE PrgRT) WEAD the LAY X CETITaLIien e Refertebemees

-l gy R 41 Frerrgont tremd £0 Upgrace X tock 00 CrArY that IaX)r T 11T FReTRY e RoCY de

mundh. Mocrover, £ 1 widely affiemed tut promosse Lo contyibute © Cimute chunge end sotaddy

T — he Sl ecrroeent 5 4 s b Uhronsgh s comarattham sod dacing #5 opeTatine

i et e, This paper e Seeshouse gioes

[OrVTaP— Tevels Cam e effectively T

Comatracnon AR On M TIeat o rake well-arpeed

rrcsmremdacens for thes Sext wie. Too: studers acammodaton Ifarbibment progcts are por

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

Gunabde 1 1eConrrre st 1t e Ba b et devebapen 1elenT i 1l sev nrmimend sl eviy
wheens reperming the primury eoargy s CHG perfarmance of Thew Pefurtestiment werks. es praTie
froem 14y 1rapasch My be adeptrd m dameesc taldngt IrsSedswar Pz

© 2017 Pevier L. AR righex swwerend,

1 Intreduction baihing's whale ecycle carbon footpet (D15 J A cleas Mk

has hoen identifiod Setween the witcle Mecycle eovimrenental and

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

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

There b growing scientihc and poltical consenamn That climate
Aunge repeereats (he greatest el hreat and challe:

CHE porformance of & beilding and the focus and imvestment

of madem times. The key ériver of chmune chatpe # the cobust lizk
Betwees (he graeraion of preenbouse gaies (CHG) and risieg
ghobal semperatures [ 15} GHE emissions from UK boibings
huve been teported 10 contribute up 1o 375 of the UK sotal GHG
emissions (151 ). Norwistanding GHG emissions geveraied
during the design. musenal marmefactuee, distridusion and oo-ste
contraction of both the UK Suldings - reflecting wp 1o 58 of 2

* Cmrovpmatng sutes

(R, ROW. b
Ao A Wi
TS 40w 2917 Dhevaer L34 AD ghes sewerved

durtag the Pase. For exarmiphe bower Sevwds of il
Capiad mvevirrnt spest en inndation or plant Ty Tendl &
increased eperaticn: of mantenasce expeadinre and roduced
emvirommental performance over the buiMings whole Iecycle
(& | Therefore If the UK is 5 meet its chmane
change tangess wiNIit SaIEaRIng 3 Vv AL COMSTINEION 1ector, the
industyy needs 10 alse reduce e igact of buildings thioegh
IMPYOVed CONSErKTION PraTICEs

The UK Departmsent for Erviseament, food and Rural Atairy
[DEFRA] confiems that improvemernss aeven by comtrection in
dustry playees wil be crucad for redacing essiuionm (DET%A 2013}
Conudering Bat 875 of exiting bulidiogs i the UK wil Jcely be
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waste

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.

0O000®@

) Prevention

Using less material in design
and manufacture. Keeping
products for longer; reuse,
Using less hazardous
materials.

) Other recovery

€ Preparing for reuse

Checking, cleaning, repairing,
refurbishing, whole items or

spare parts.

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

compaosting 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 Refu rbIShment limits/article/refurbishment-vs-new-

build-the-carbon-and-business-case

0.'| Ao g8

The carbon and business case
for choosing refurbishment

over new build

BUNLDINGS DESIGN



https://aecom.com/without-limits/article/refurbishment-vs-new-build-the-carbon-and-business-case/
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waste calculation

Comparing waste masagement performance agaiaa industry benchmarks for standard, good and best Practice.

Diversion of Waste from Landfi (%)
x 0.75 0,85 1 |
0.75 0.85 1
075 0.95 1
0.75 0.85 1
012 0.5 0.7%
0.95 1 1
08 0.85 095
0.3 09 095
08 08 095
057 09 0.95
Floor ¢ (sof) - - 0.12 0.5 0.75
5‘“’“‘5 !“ ; ) 05 07 095
 Fumiture 0.1 025 05
W“‘ : 2 0.12 0.5 0.75
Omer 0.12 05 0.75
Pooporton of wasie reemed 10 landill betow B WITAP v for ‘sandand practios’
Progenon of wats dremnnd 13 Lnstil acharing WRAD ivets b wtarcand pracics
Proporion of ewte Gavmd 13 Lanctll achirving WIA vkt S 008 ractice
Progorion of wente e 13 LGS acturvng WRAP vl S Dowt pracnce |
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Waste Resowrce Case Sty Prodext A Case Stdy Project B Case Sady Projent €
Wase (1) Waste Masagemens Strateygy Wasnte (1) Wae Managesserst Strategy Waste ()  Waste Managroent Strategy

kU RC [ D RU L RR D LY RC KR D
Bricka 13 - 054 - 16 ED - () - - - - - - -
Tihes & Cermrics 19 - 0 - L b < S - - - - 19 - - - 10
Gan " - - - - - - . - - o3 - - - L0
Aggregstes, Hardcoee Trwvt 24 - oAz - QI Ix - e - - 4906 - - - 1.0
fnsulation, Fabrics r3 - - - 10 - - - - o4 - - - -
Mctal 1.2 - 084 - Q16 09 - 10 - - &1 - - - 1.0
Pachagng M . (F ) . 017 0% - 10 - . on - . . 10
Gypsum/Hlasserboand " - " 0s . (¥ . . 13 - " . 1.0
Masse ua - 085 - o 1.0 - 10 - - 11 - - - L0
Timbser 2.4 - 0 - 024 oM - 10 - - 1.0 - - - 1.0
Floor Covenngs (sodt) 1 . 038 " 062 . - - . : . - - .
Elecuioal & Elecurosic Equpmens . . ' - 20 - 9 - . 50 - - - Lo
Parzihure ors 041 o - - 1%0 sy 053 - - 400 - - - 10
Cantren/Office, Adhox Waste . . . , - - - , . , 29 - o - 032
Other s - 072 . oMl o0s - 0.58 - 0.42 2.3 - - - 1.0
Total Waste (1) 2586 Pl 1603 - 724 301 9.0 111 - o3 1.8 - 25 - 1223

Waate - Total wante (1) pencrated By project.
RU - Proportion (%) waste reused,

RC - Proportion (%) waste recycled.
KK - Propoction (W) waite recovered.

D - Proportion (W) 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.

ncetved 7 Ape X100, huoc
PR I —-—)
2637100/ 2030 Bwevier Lad.

Comenes liets wvatlable o

Journal of Building Engineering

)
Loube

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

" Comrvmpmiing wuben Depariment of fngsmesring, 00 huben Dabis obbbog, Chrmies ibees, Mismhuestey Verrupedian Usesrsity, LT
[ eTe- LW, 1

Tocwived e sewiwed forms © A 3030, Aconpned 11 Segvemsher 2000

s rewcrred

https://doi.orq/10.1016/].
jobe.2020.101812
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Conmnn (T A) Ta5 mio o e ve (e CGITA ) PP 5 Irumion [wmmn T A ) | & S Log mesm
(COCOEN) CORdFA) ICOIOFA) (COLCITA) OOGUIFA) COiOrA)
Propect A Pagoct B Pz C




Manchester Metropolitan
University

nexus of waste & carbon

Calculaced projoct performance foe BREEAM credit Wt 01 - peoject waste management.

Ceaeraton of Wase

HIEAM Credity Reguired Performance Project Performmance
' Caoe Stndy A Case Stady 8 Case Study C Case Stady A Caoe Stuady 8§ Case Sty €
Tosal Waste Genronnd (t/ 100w GIFA) Potenoial REAFAM Credion Achsered
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Diversion of Waste from Landfill

ENEXAM Credits Reogeired Perfonnasce Project Performnance
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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

and simulation before moving towards
site activities (Industry 4.0)

Construction 4.0 Strategic Plan
(2021-2025)
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Construction 4.0
Strategic Plan

(2021-2025)

Nex thw( tiow of the Malaysiam Conrtructoon Indutry
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https://www.cidb.gov.my/en/construction-info/technoloqy/ir40-construction



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

Industry 4.0 Facts and Figures 3=

Industry 4.0 could add @
$14.2 trillion to the global

economy by 2030 @

o : Only 25% of
67 /o manufacturers feel
that they have a

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

of UK manufacturers sufficlent
recognise Industry 4.0 as incroase in productivity & understanding of
an opportunity through digital adoption by N Industry 4.0
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30% increase

ey llll

achmved by § 6 %

$28 billion
1Y ] ERoEa

The amount of expected cost
of Intemet ol Things adopters

reduction in the automotive sactor
between 2016 and 2020 due to
Industry' 4.0

average cost
reduction by 2020



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 in http://uk.linkedin.com/in/ericlou/
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