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Climate change and going
green



CO, concentration — Last 800,000 years
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Source: GlobalChange.gov, Cushman & Wakefield Research




Global temperature change — Last 50 years

2011-2020 average vs 1951-1980 baseline
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Source: NASA, Cushman & Wakefield Research



Climate change and China



Annual energy-related CO, emissions and
energy use in China (1975-2020)
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China’s CO, emissions — 1.5 degrees °C
and 2.0 degrees °C (2020-2100)
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Source: NRDC, Cushman & Wakefield Research



China’s carbon intensity goal (2020)

ORIGINAL GOAL

Reduction of between and

ACTUAL RECORDED REDUCTION

48.1% (2019)

Source: NRDC, Cushman & Wakefield Research



How real estate can help



Global energy consumption and

energy-related CO, emissions (2019)
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Going carbon neutral



A balance for a carbon neutral building

Operational energy

Construction site

Building materials

CO,;-eq Emissions

Source: White Arkitekter, Cushman & Wakefield Research
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- A collective process for a carbon neutral
building

Collective i
Procedure Process

Material

Choose materials

« Prioritise renewable material
* Use recycled material
« Choose materials with
environmental data (EPD)
« Design for reuse
« Balance - wood can capture
carbon
« Test/simulate

05

Dialogue & Goal

Define targets for climate impact

« Clarify consequences
+ Involve the whole project group
« Connect to economic calculation
« Include end users
-7 « Consult contractor
« Draft a carbon budget

A

' Technical Choices

rra: White Arkit
ce: White Arki

Cushman & W

Source: White Arkitekter, Cushman & Wakefield Research



Whole lifecycle carbon
reduction



Whole building lifecycle carbon
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Carbon offsetting



The carbon offsetting process

2

The investor, developer or landlord contributes
economically to a project to reduce emissions that
generates carbon offsets
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The investor, developer or landlord
receives carbon credits for its contribution

to the emission reduction project

Source: igbc.ie, Cushman & Wakefield Research



A carbon offset project
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Source: ENSO Plastics, Cushman & Wakefield Research



Carbon avoidance



Carbon avoidance potential for real estate

Build nothing
Explore alternatives

100%

—Build less
Maximise use of existing assets

— Build clever
Optimise material usage and
design with low carbon materials

T —— Build efficiently
Use low carbon construction
technologies and eliminate waste

— Operate clever
Utilise smart building technology to
elude carbon emissions

Carbon reduction potential

Operate efficiently

e Ensure all building systems and
equipment are up-to-date and
in good working order
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Source: igbc.ie, Cushman & Wakefield Research



Build clever/Build efficiently

An example of a traditional Malqaf natural air conditioning system

Prevailing wind

Air drawn out on N
Windcatcher A leeward side 1 ‘
| 3D Printing and the
Air drawn down into construction Industry:

interior of house Time and cost
reductlons

Dust deposited

Source: Tunza Eco-generation, Cushman & Wakefield Research

PPVC construction process

One module Plumbing works

What happens at the
construction site?

The finished modules are
stacked like Lego pieces
and fastened together

on site. Each module can
weigh as much as 80
tonnes and is no bigger
than 12m (length) by 3.4m
(width) by 4.5m (height).

Wall i
tiles Partition walls

Very little wet works

o S is done on-site.
Aluminium

windows and
glazing works =i
e
=

Source: The Straits Times, Cushman & Wakefield Research

Source: Tunza Eco-generation, The Straits Times, Deloitte, Cushman & Wakefield Research



Embodied carbon



Building and its construction
— Related embodied carbon amounts
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Source: Hoare Lea, Cushman & Wakefield Research



63% 49% 80% 36%
reduction in reduction is reduction in wall reduction in fresh
global warming primary energy  system weight water usage (L/

potentials (kg use (MJ/ FU) (kg/ FU) FU)

CO, equiv/FU)

Source: Saint Gobain, Cushman & Wakefield



Operational carbon



Operational carbon emissions (by energy
use) — City centre office

B Small Power B Fans & Pumps Lighting M Hot water M cooling Heating

Source: steelconstruction.info, Cushman & Wakefield Research



Energy efficiency concepts, measures
and systems

Air tightness Improved air tightness
Thermal bridging Enhanced thermal bridging
Roof

Improved envelope thermal Ground floor

insulation
External walls
Optimised glazed area (windows and/
or rooflights)
Improved thermal performance of
Glazing glazing

Optimised building orientation

Solar shading, e.g. Louvers, brise soleil

Solar control glass

Improved boiler seasonal efficiency

Heating cooling & ventilation Improve cooling efficiency (SEER)
efficiencies Improved Specific Fan Power

Heat recovery

Improved lighting efficiency

Lighting Occupancy sensing lighting controls

Daylight dimming lighting controls

Green roof

Passive/active chilled beams

Miscellaneous Radiant heated/chilled ceiling slabs

Mixed mode ventilation
Water cooled/heated slabs

Source: steelconstruction.info, Cushman & Wakefield Research



Buildings: Total lifetime energy use

Typical building High-performance building

Operational
energy

Operational
energy

Source: BSA Embodied Carbon in Buildings Conference 2019, Cushman & Wakefield Research



Other considerations



Investment...

Leadership
Building Certifications pepamm— (0| 5)

Data Monitoring & Review 100 100 Reporting
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Risk Management

GHG

Energy

GRESB criteria and
score example

100 -

Tenants & Community

@ This Entity mmm Peer Group Average

Source: GRESB, Cushman & Wakefield Research



...and returns

Shanghai green Grade Aoffice vs Shanghai non-green Grade Aoffice (Q12021)

Shanghal green Grade A office and non-green Grade A office rental (@4 2015-Q1 2021)
RMB/sq m/day
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Shanghal green Grade A offlce vs Shanghal non-green Grade A
offilce (Q1 2021)

conomen [ ]
RMB10.5/sg m,/day RMBS8.5/sq m/day
X X
3265 days 3265 days
X x
20,000 s m 30,000 sa m
x X
5 vears 5 years
= RMB465,375,000

= RMB574,87/5,000 - RMB465,375,000 = RMB109,500,000

Source: Cushman & Wakefield Research



...and finally



Delivering carbon neutral operational
carbon office buildings

Allowable solutions Determine Planning Policy and Note:
Carbon compliance (on-site+ >\ Client requirements PV - Photovoltaic

connected heat) .
Review experience of project team| CHP - Combined heat and power
to deliver carbon targets

Estimate energy demand based on
benchmarks

Determine a target for contribution
from on-site LZC

Determine budget for LZC
technologies
Establish amount of solar access
and roof area for PV
Establish potential for refrigerant
heat recovery
Establish potential to integrate air
source heat pumps
Establish potential for biomass
CCHP

Determine practicality of
connecting of local off-site LZC (to
provide directly-connected heat

Energy Efficiency

Determine a CO,emi ssions
reduction target

Review Brief requirements against
CO,ta rget (e.g. comfort conditions
etc.)

Choose efficient lighting

Optimise facade design (balan ce
solar gain, heat loss & daylight)

Include automated lighting controls

Optimise insulation levels

Choose energy efficient ventilation
and cooling strategy

Establish reduction in CO,
emissions from energy efficiency

Establish likely contribution fom
on-site LZCs

5% i = = i

1. Energy efficiency 2. Carbon compliance

Source: steelconstruction.info, Cushman & Wakefield Research
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Finally, for real estate to play its part
in reducing carbon emissions and
natural resourceusage,

carbon offsetting; AR
carbon avoidance; '

embodied carbon, and;

operational carbon... LS =

i g
..must be considered to approach T i
decarbonisation holistically and create LTS e T g
a world that is more sustainable. i | W |
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