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Circular Built Environment Decarbonization Digitalization

Finance Blueprint for a sustainable built
environment
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& wbcsd #wbcsd

Decarbonizing
construction

Guidance for investors
and developers to reduce

embodied carbon

The business
case for circular
buildings:

Exploring the economic,

Net-zero buildings
Where do we stand?

environmental and social value

.

PUBLICATION
8 Jul 2021

Net-zero buildings: Where do
we stand?

#®wbcsd

Digitalization of the

built environment
Towards a more sustainable

n sector

PUBLICATION PUBLICATION

4 Feb 2021 9 Jul 2020

Digitalization of the built The Building System Carbon
environment: Towards a more Framework

sustainable construction
sector
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Building value chain

Influencer value chain

Segments of the system

BUILDING
SYSTEM
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EN158045 PRODUCT CONSTRUCTION USE END OF LIFE EMISSIONS BEYOND LIFE
Structure
Foundation, load-bearing
Skin

=~ \\indows, roof, insulations

Space Plan

Interior finishes

Services

Mechanical, electrical, plumbing

=l Stuff (optional)

Furniture & appliances

Building carbon emissions

Carbon compensation
Removals and offset

@® Embodied carbon

Operational carbon

Partial and total sums
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Steel / pre-cast

Bstoreys

concrete frame

;I% T BB 2K

Exposed soffit
Curtain walls

Steel beams and

Services

steel columns

Precast pre-stressed

Reinforced

concrete
basement

Structure
Substructure and superstructure

392

concrete slab

Reinforced concrete

A4-AS5

B1-B5

central core

Deep piles and

BUILDING STAGES

PRODUCTS | CONSTRUCTION _ END OF LIFE| EMISSIONS | BEYOND LIFE

Al1-A3

pile cap

:

5.0 408 -107

Skin
Fagade

59

59

086 120 -33

Space plan
Partitions and internal finishes

51

53

09 107 -7

Services
Building services, energy
and water use

120

240

620

Stuff
Fittinge, furnichingz and
equipment (FF&E)

Site emissions
‘Waste, electricity and fuel

30

30

Building carbon emissions
Embodied and operationsl

352

620

NARAE( 1R

24)
FHanEHR I BE(A-C)

10%

37%
15%

1,650
kgCO_e/m?

1%

22%

BREMMNAESIKIF(AL-AL) EE4MBHNEAZKREIA-C)
4% 3%

24%

16%

180/0 350/0

665

0,
1% kgCO,e/m?

9%‘

1,025

kgCO._e/m?
9&% 24%

37%

9% 12%

@ Substructure Internal walls and partitions Building services

@ Superstructure Internal finishes @ Energy and water use

® Fagade ® FF&E Site emissions



Build nothing

Build less

Build clever

Source: Net-zero buildings - Where do we stand?

Repurpose / refurbish buildings
(Design flexible and
adaptable structures)

Build only to meet needs of
communities / cities
Maximize utilization of buildings, Less fit-out

Reuse materials
(Design for deconstruction and reuse)
Use low carbon materials / products

Minimize design loads
Use efficient forms and grids
Maximize material utilization

Prefabricate
Improve construction practices
Utilize reuse or recycling streams
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High levels of
Energy-efficient Solar panels let Ceiling fans Heat pump insulation
. . Windows inSUIate and homeowners prod uce help circulate air_ dryers are minimize the
reduce noise. thei : A40%-50% more effect of outside
U N E P E MISSIONS G d p Elr own power efficient than gas temperatures on

indoor air.

Report 201935 - B
Eﬁgil \% N ﬁgﬁxgéi Electric
hicl
R IR AR E can run o
electricity
generated
at home!

St REERRGE I SR
7 AR K A EARRACO, —
HER RO RA S

Source:https://www.edison.com/home/innov
ation/building-electrification.html

Clean All-Electric
Features

Clean Energy
Features

Energy
Efficiency
Features

Induction stoves Home appliances use Heat pump HVAC Heat pump Batteries
are safer and smart technology systems replace water store energy
healthier to to increase energy both gas furnaces heaters pull for later use.
use and keep efficiency and reduce and air conditioners. heat from the
kitchens cool. costs. air to heat

the water.
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FUTURE SCENARIO
EXAMPLE

Resource scarcity

Legislative change

Market volume

MARKET IMPACTS

Supply chain impacts from geopolitical, climate and health
impacts create a lack of available raw and processed
materials.

Tools developed to assess retained material value.

Increasing legislation and costs associated with CO,
emissions, landfilling and virgin resource extraction.

Incentivizing investment into sustainable project activities to
address global net-zero carbon legislation. For example, with
ESG strategies already a competitive differentiator, they are
set to become a regulatory imperative in Europe.

Increasing demand of sustainable buildings.

Certification bodies bring forward quality approvals for
reused and adapted materials.

Supply demands increase as investor and occupier
awareness of social and environmental impacts continue to
rise.

Circular supply chains and their logistic networks are
catalyzed.

Source: The business case for circular buildings: Exploring the economic, environmental and social value, WBCSD, 2021

SRR IR B AIRO R ) K1

ECONOMIC IMPACTS

Significant cost increase for virgin and
raw material.

Costs of landfilling continue to

INcrease.

Increased cost of CO, emissions and
ban on landfilling.

Increased demand of sustainable
solutions.

Market demand triggers new valuation
tools to assess retained value.

Introduction of green bonds.

Companies that trade at a premium
from improved ESG performance are
more attractive to investors.

25



plan Complet:?: /

=l

PARK 2020 ‘Master

1

Source: The business case for circu ar

Z 4l Park 20120

¢ PARK 20120
Location: Taurus 60, 2132 LS
¥ Hoofddorp, the Netherlands
| Construction: 2010 -
Size: 114,000 square meters
Project partners:
" Delta Development Group
2 ; *  Architect and master plan-
ner: William McDonough +
Partners

_ Cost: €1,400 per m?

.%—ﬁEﬁL*%EB%mWH

EmBEMEENES

|3£1EE IR E R RS M FIHKER S
RIEHZE 7 —PlantronicsfIFEE - 91%E T
iETJttnanrEJfET B & ARy T 1EIZIE -
87%a0 s M [ VEE E= N &Y [

dings: Exploring the economic, environmental and social value, WBCSD, 2021

IR+

- IxB#{E5% 5T (design for
disassembly)

« EN7EM S IR 52 FRRIER
MRIREE

DM SR (5
> ETRRYE A
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Close the Loop

% circular inflow
% circular outflow
% water circularity

% renewable energy

F(CTHE=E

Optimize the Loop
% critical material
% recovery type
Onsite water circulation

Z]

/

1\

I!

m

\

d
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s

Value the Loop

Circular material
productivity

CTl revenue
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JSDGsHY & i

Participation & Security
» E-government » Smart police

Food & Housing
» Smart agriculture

» Real-time disaster warnings

e

» Smart building

Work & Business
« E-banking

« E-commerce

« E-work

« Smart manufacturing

] -
o

8.5 bn people in 2030 - living dignified lives

* E-health » Connectivity  + Smart conservation
» E-learning * Smartenergy + Smart water management
Health & Learning Infrastructure 8 Environment

Source: System Transformation: “How Digital Solutions will Drive Progress towards the Sustainable Development Goals, GeSl, 2016

» Connected private transportation
« Smart logistics

+ Traffic control & optimization
Mobility

29
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Data gathering

Sensors

Meters

Distributed ledgers
Interfaces

IR AT

Auy
o
g}l
3t

+

4
/N

Data analysis

Algorithms
Artificial intelligence
Digital twinning/simulation

—
—-—

7 AN
A )

7/

Communications networks

Physical action

Automation
Controls

3D printing

Human action using
interfaces
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Electricity

Electricity ssesevres

» Smart BEMS

-

2
ZJsnm

.
.
=
......................... E
.
.
.

0

Sensors and controllers

for individual devices

Sensors and controllers
for entire floor o =

Advanced
digitalised
office

Energy
efficiency

Low
digitalised
office

31



A B AR R

« VB8RV IE R E

M BRI Ol R - FofEEE
= K fix & BN

AT&THIoT Connectivity

AT&TE Y Bt 438 45 T2 1lg -

=%

« ERBE(EERE : AT&T loT connectivity g

G - DT DU K BB R R A R BB -
y-efﬁuent frozen food: AT&T |07

« SEEXAVS R EY) : Ener

connectivity|
I R=ERESHE

B )% /ﬁﬂﬂ_
b

R BT I

=

EANENES

MD
W
i
NS

D BEIRE

3
-
i

\
/

N

SIREEE M ¢ AT&T 10T connectivityig 7t 228
AR A R B S R

PR RE

CEIRE R

\

I\l 1R AR




Quality management

(improved quality data due to

SMART monitoring)

Automated
deconstruction
(robotics in
combination with
modular design)

Predictive
maintenance
(automated
efficiency for
maintenance)

Realtime and continuous

monitoring

(loT, SMART buildings, etc)

— A
E:DD

Data flows through cycles
The boundaries between the different phases
are becoming less distinct

Automation (accelerated assembly on
site, with less impact because of better

preparations in previous phases)

For the entire

life cycle
All-in-one companies
Data flow through entire

LC: platforms, blockchain,

transfer
Common language:
typology, process,
standardization
Material Passport

Data enhanced
exploration
(big data, city
design, trends &
developments)

Inclusion of citizen /
consumer

(data on preferences,
inclusion in preliminary
explorations)

Computer aided
design

(automation of design
blocks)

Parametric design
(virtual test ground
for design)

Digital twins
(availability of
information that
accelerates design)
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