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PROPERTY VALUES ARE INCREASINGLY
EXPOSED TO CLIMATE RISK

‘CLIMATE RISK IS INVESTMENT RISK’
(BLACKROCK, 2020)

assess, manage & avoid risk with the Carbon Risk Real Estate Monitor

g CRREM pathways B

« Paris-aligned decarbonisation &
energy reduction pathways

e Per country and building type

" CRREM Tool o
« Assess the carbon and energy performance of buildings and portfolios
« Benchmark against CRREM pathways and peers

° Derive indicators for risk management, reporting, disclosure

\ _/
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CRREM

CLIMATE RISK =

B PHYSICAL RISK + TRANSITION RISK 8
>6°C global warming ﬂﬂxf
High risks of i
% 'S P 2 _m physical and social ﬁi
g,mjz disruption o f.
— "
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www.gisimmorisknaturgefahren.de

PHYSICAL RISK

Mgh risks associated with rapid transition
(e.g., energy cost, obsolescence)

1.5°C - 2°C global
warming

CRREM

» TRANSITION RISK

‘STRANDED ASSETS are properties that will be exposed to the risk of early
economic obsolescence due to climate change because they will not meet
future regulatory efficiency standards or market expectations.” (CRREM, 2019)

Source: TCFD Technical Supplement, 2017
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Climate science

Climate impact and carbon emission budgets/pathways compatible with limiting global warming to x.x"C

!

Paris Agreement
Commitment to limit global warming to 2°C or better 1.5°C

! !

Politics Real Estate Investors
New regulatory requirements: Emission/energy Changed market expectations, ‘Paris-proof’
goals, reporting, (sustainable) finance investments/portfolios

! !

[STRANDING RISK | CARBON RISK | TRANSITION RISK ]

1

assess, manage & avoid

% CARBON RISK REAL ESTATE MONITOR
CRREM " CRREM Pathways  CRREM Tool
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CARBON RISK ASSESSMENT & MANAGEMENT BASED ON QUANTITATIVE
PERFORMANCE DATA AND TARGET SETTING

ASSET LEVEL STRANDING DIAGRAM DECARBONISATION PATHWAYS

GHG Intensity Aligned with 1.5°C and 2°C global warming, country- and
building type specific

[kgCO,e /m?a]
A
Decarbonisation CRREM +
Stranding

Pathway

Climate Change
(HDD/CDD)

BUILDINGS‘ CARBON PERFORMANCE

Grid Energy consumption, carbon emission factors, grid
Decarbonisation decarbonsation, changed heating and cooling demand,
normalisation..,

Property |—=====—————————— [

Retrofit -
€€€

N

—> Year CARBON RISK ANALYSIS

Year of stranding, excess emissions, carbon costs, energy
costs, benchmarking

2050
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WHOLE BUILDING ENERGY

ENERGY TO CO,-EMISSIONS

CO2 CONVERSION FACTORS BUILDING EMISSIONS

Tenant electricity m Tenant controlled
(pruchased & consumed)

E.g. per kWh

=) 0475 (kgCle) =,

Landlord controlled

mp Or0(kgCOse)

Common area (passed on to tenant)
electricity
Tenant 1 E.g. per kWh > All emissions (kgCO,e)
Consumption o
Purchase by  Tenant2 0.203 (kgCO,e) Rented area (m?)
Heating energy m landlord Consumption
Tenant 3
consumption p—
3 N \
INTENSITY INDICATOR 1 INTENSITY INDICATOR 2
_ Energy consumption per m? CO, Emissions per m?
> All kWh =
consumption ( ) (kWh/m?) (keCO,e/m?)
Rented area (m?) ) \_

Source: Alstria, 2020
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ﬁMISSIONS IN OPERATION \ ﬁum-m EMISSIONS \

- Expand electrification, alternative types - Continuous use of the building
of heating (FW, WP) materials!

- Enabling energy flexibility, eMobility and - In construction, use as little concrete
Load Management and steel as possible!

- Renewable energies on site(production - Simple and robust construction!

and storage)

- Use low carbon (e.g. wood) and recycled
Reduce energy demands building materials!

When replacing technology, focus on

Qﬂcient and low-tech models / \ /

CRREM Introduction
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avoided emissions

Company vehicles Company policy — Evs only from 2020

Own offices — energy Increasing efficiency, lowering
consumption demands and renewable energy
procurement

Energy procurement for Framework contract for 100 % Refurbishing & reusing
shared services in building renewable energy procurement existing buildings
portfolio

Inside operational

Reducing other emissions

solution/target

> 60 % of embedded emissions can be saved by
reusing main building parts like foundations,
slabs, columns and facades (this equals to
operative emissions of 25-50 years).

CARBON DASHBOARD

Carbonization of
concrete

25-50 % of the carbon that was emitted
during the production of concrete is
absorbed during the life cycle of
exposed concrete parts
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Outside value chain
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BEST IMPACT: REFURBISH & REUSE

Total building carbon emissions (demolishing & rebuilding)

Refurbish & Reuse:

600
- 60 — 80 % of embedded emissions reusable
- equals emissions of 25-35 years!
£ 400
S 300
< < Rebuilding >
200
100 ‘ Total building carbon emissions (refurbishing & reusing)
0 I--------l----l----l----l---_l--__l____l ______ I 200
m operational carbon footprint m Embedded carbon - new building + maintenance 100 ‘
0 IIIIIIIIIIIIIIIIII.I...lllllllllllllll.l------lll
N !i§§§§§§§§§§§§§§§5§§§§§3§§§§§§§§§§§§§E§§§§§§§§§i
E N AN AN ANANNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
o , & -100 < Reuse >
Rebuilding: approx. 1.000 kg CO,e/m? (NGF) »
. . -200
operation (office): approx. 25-50 kg CO,e/m? (NGF)
-300
Emissions from rebuilding equal
. . " . -400
Emissions of 25-50 years in opearation!
m Saved carbon emissions m Embedded carbon - refurbishing + maintenance

m operational carbon footprint
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CRREM PATHWAYS: DOWNSCALING FROM GLOBAL EMISSIONS TO CARBON INTENSITY PATHWAYS

Global GHG budget and emissions pathway (consistent with a certain
amount of global warming)
l Decarbonisation and energy reduction pathway
Global buildings GHG emission pathway ""’ =0
(D l 60
- 200
% Global buildings GHG intensity pathway T = T
<C % £
@) l g, 10 - 150 %
%) - . . . . > £
= Country-specific residential GHG intensity pathway g i
; 2 o - 100 ’—;i
o l % 20 E
O Country-specific CRE GHG intensity pathways | so
l 10
Country-specific CRE-subsector GHG intensity pathways ’ 223 83980803 38383888 333285838 g_o
o l ) ) Global warming target: 1.5°C —D bonisati h
X 7 Country-specific CRE-subsector energy intensity pathways Country:| United Kingdom Famonisstionpatinay
Type of use: — —o—Energy reduction pathway
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CRREM PATHWAYS

CRREM PATHWAYS: DOWNSCALING FROM GLOBAL EMISSIONS TO CARBON INTENSITY PATHWAYS

CRREM translates long-term policies (COP21) into clear science-based targets

Global carbon emission pathways (CO,e) of 1.5°C and 2°C scenario Evolution of global building stock (2018-2050) and part covered by CRREM
450
50
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45
350
40
< 35 300
g T
é 30 & 250
ﬁ 5 200
E 20 g
% i 150
10 100
5
50
0
2015 2020 2025 2030 2035 2040 2045 2050 0
——2°C-scenario (sum 2018-2050: 1,259 GtCO2e) —1.5°C-scenario (sum 2018-2050: 890 GtCO2e) "'6& "’6\? "’@9 "’&N"’Qﬁ"’d& "9‘»&"9& "’6{9 "’é\ "’6\? "’@9 "’&Q "9’9"’69""&% ,,,6”& "’6;’ "’&% "'6;\ &Q’q’@q&@w&”w@@&”ﬂgw'&&’@@&é\ "’&‘b "'&9 "’S’Q

I Covered by CRREM @ Global building stock e Covered by CRREM
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CRREM PATHWAYS: DOWNSCALING FROM GLOBAL EMISSIONS TO CARBON INTENSITY PATHWAYS

CRREM translates long-term policies (COP21) into clear science-based targets

Global building sector GHG intensity pathway (1.5°C and 2°C target) Global carbon emissions (2°C target) of all economic sectors and the
building sector

30%
50 60

40

40
30

20

GHG-Intensity (kgCO,e/m?/year)

GHG Emissions (GtCO,e)
Share of building sector

10

2015 2020 2025 2030 2035 2040 2045 2050

= 2°C-scenario 1.5°C-scenario

O A 2D O S ] R A O O
> P D » &
SIS s

mmm Global GHG Emissions (2°C target) = Global Building Sector GHG Emissions (2°C target) — Share of building sector
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CRREM PATHWAYS: DOWNSCALING FROM GLOBAL EMISSIONS TO CARBON INTENSITY PATHWAYS

CRREM translates long-term policies (COP21) into clear science-based targets

National Pathways: Convergence of the carbon intensity pathway of Residential and Commercial sector: Decarbonisation pathways of global
the building sector in individual countries to the global pathway buildings sector, UK buildings sector and UK residential and commercial sector
110
60
100
90 50
80 E 40
E 70 8"
g i 30
= 60 ﬁ
E 50 :; 20
£ (U]
¢ 5
8 40
10
30
0
20 2015 2020 2025 2030 2035 2040 2045 2050
10 - - = e=—=Global buildings  ====UK Buildings ——UKResidential = UK Commercial
0
2015 2020 2025 2030 2035 2040 2045 2050

e Global 2°C decarbonisation pathway =D . ~———France ——Germany =—Japan ~———Mexico ——Poland —Singapore
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CRREM PATHWAYS: DOWNSSCALING FROM GLOBAL EMISSIONS TO CARBON INTENSITY PATHWAYS

CRREM translates long-term policies (COP21) into clear science-based targets

Subsectors of commercial real estate: Decarbonisation and energy reduction pathway for UK
office buildings (2°C target)
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GHG Intensity (kgCO2e/m?)
Energy intensity (kWh/m?)
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) —— UK Office Energy Intensity (2°C)
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CARBON RISK ASSESSMENT & MANAGEMENT BASED ON QUANTITATIVE
PERFORMANCE DATA AND TARGET SETTING

CRREM TOOL STRANDING DIAGRAM
DECARBONISATION PATHWAYS

STRANDING DIAGRAM (Asset #12 - Steinbach Tower)

Based on global warming target: 2°C Display excess emissions:|_ves | Aligned with 1.5°C and 2°C global warming, country- and

* building type specific

g 35

E 30

g = BUILDING'S CARBON PERFORMANCE

z 20

E N Energy consumption, carbon emission factors, grid

: . decarbonsation), changed heating and cooling demand,
5 normalisation
n’éE%EEEEE§§§§§§§§§§§§§§§§§§§§§§§§§ —_

e Excess emissions ——— Decarbonisationtarget  ----- Baseline asset performance = Climate and grid corrected asset performance @ Stranding + 2019 Performance CARBON RISK ANALYSIS
Year of stranding: 2032 Type of use: Office Country: Austria Year of stranding, excess emissions, carbon costs, energy
Carbon value at Risk: 3.0% Change of GHG intensity vs. 2018: -4.9% COStS benChmarking
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CRREM TOOL

QUANTITATIVE CARBON PERFORMANCE AND RISK INDICATORS

Year of Stranding, Carbon Value at Risk, Year-to-Year Improvement, Costs of Carbon...

ENERGY CONSUMPTION COSTS OF ENERGY AND CARBON ENERGY REDUCTION PATHWAYS

140,000 250

25,000 €
130,221 129,715 129,200 128,704 128,198 127,692 127,187

22,003 €
21,325€ 7428

120,000 20,377 € o
20,000 € 19,157 € 200
100,000 17,371€
= =
a
é 80,000 ) 15,000 € %50
5 g z
a = z
E 00 2 =
i F= o
§ < 10,000€ € 200
: §
S 40,000 &
<
5,000 €
20,000 50
0 3 3 0
ZIRAANILENRRAREERINERBRITYRIRSERSTEY Z2RAANIHNENEARSTERANRERRBREFTIT I YL 2
RRRARRARRANNRRARRARRRRARNRARRRARARAAR REEEHRSEENANEIHARAERAEId2 3448888 e
SEEGHERESREBEEEEnEEnREaidgdddages
mm Electricity m Fuels mmmm District heating & cooling Total e Electricity — Fuels m District heating & cooling mmmm Carbon Total costs.

Country- & property type-specific energy target — Asset energy intensity

Based on (optionally) normalised baseline
consumption and projected data considering
changed heating and cooling demand

CRREM Introduction

Based on energy and carbon price
projections (IEA, EU etc.)

Energy targets based on country-specific
sector-wide emission factor reflecting
energy mix and evolving grid
decarbonisation
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QUANTITATIVE CARBON PERFORMANCE AND RISK INDICATORS

EXCESS EMISSIONS PER FLOOR AREA COSTS OF EXCESS EMISSIONS ABOVE TARGET
5 1,560 €
1,500 €
20
E 1,000 €
13
7,
S 15 2
2 S sme
@ g
£ E
5 <
= 10
] 0E
(=%
E E -500 €
0 -1,000 €
cmmNmEaan ARSI BARRRS SIS T 298NN RSNSRRR BRI N BSB89 Y23995928
SRR R R R R R E R R R R R R R BEEENBEEEEEBEEEEREEER I 328483 ¢8¢8¢
— 15%Ctarget — 2°Ctarget —— User-defined targets = Value m Costs
; issi 5° 2 r-defined . . : g
umulative exces emissions 1:;‘;’:5‘" i:::: ”:eogssg; Analoguous to the NY City model with penalties for each ton of emission
it i ki above emission limit (and possibility of trading emission credits)
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QUANTITATIVE CARBON PERFORMANCE AND RISK INDICATORS

COSTS OF RETROFITTING TO COMPLY WITH CARBON TARGETS RETROFIT SIMULATION: STRANDING DIAGRAM WITH & WITHOUT RETROFIT
45
450,000 40
400,000 —_ 35
S
E
350,000 g 30
g
. 300,000 %' 5 .
W 5 ¢
= £
§ 250,000 % 20
5
E 200,000 15
150,000 10
100,000 5
50,000 0
§§§§8§8§§ 8§ 8§ e B gy gy g EE B g 3oz g g oPogogogygogeE
0 2018 2018 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 e Excess emissions Decarbonisation target =000 o===-- Carbon intensity without retrofit 4% Stranding without retrofit
+ 2018 Performance Carbon intensity after retrofitting O  Stranding after retrofit

—1.5°C target —2°C target

Simulation of investment in energetic retrofit and its effect on carbon risk indicators (based an marginal abatement costs)
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CRREM

CARBON RISK IN REAL ESTATE PORTFOLIOS

EVOLUTION OF STRANDING WITHIN
PORTFOLIO

Diagrams on the right display the evolution of stranding

within your portfolio. Upper graph: Relative share of

stranded assets. Lower graph: Absolute figures. Choose 90%
whether to display data based on the number of buildings,

Share of stranded assets

100%

Set filter:

gross floor area (GFA) or gross asset value (GAV). Choose 20%
whether to exclude individual assets or exclude them from a
certain year on. 0 Country: A"
8 70%
o
o
| Assetin [ include [ Sellinyear | 5
g 60%
1 Yes Don't sell © Property I
L ol
2 Y Don't sell 3 ; A
es n't se < S0% .
3 Yes Don't sell o
.
4 Yes Don't sell 2
5 Yes Don't sell o a0k
6 Yes Don't sell .
. Entity/Fund: All
7 Yes 2035
8 Yes Don't sell
9 Yes Don't sell 20%
10 Yes 2037
11 Yes Don't sell 10% nt y r- 2018
0%
=T T I R B = s T B S S = B - S = B S S ST O S =
Show shares based on: Climate target: 888888888888 88888888888333gagzaddas
N BN N N N N N N AN N N N N N N N N N N N N N N N N N N N N N NN

Number of buildings

mm Stranded  mwww Mon-stranded  —#— Stranded
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CRREM TOOL

CARBON RISK IN REAL ESTATE PORTFOLIOS

STRANDING EVENTS: Stranding events GHG INTENSITY OF PORTFOLIO vs. i . )
2 Average Portfolio GHG Intensity vs. Paris Targets
NEED FOR ACTION? 1.5°C- & 2°C-TARGETS
100
45
The graph on the right provides a The graph on the right presents the GHG intensity of the
summary of stranding events in the selected portfolio (black line), benchmarking it against the
course of time. Each circle corresponds to floor-area-weighted decarbonisation pathway (orange: 40
one asset not complying with its 9 2°C, blue: 1.5°C).
decarbonisation pthways for the first Exclude individual assets by means of the table below.
time. Circle size (floor area) and y-axis - 11 35
(gross asset value) indicate the ':
importance of an asset within the =]
portioli. s 7 | Assetin | include | o
s 1 Yes E
The area of the circles corresponds to the = 2 Yes %
Gross floor area of the stranded asset. : 1 Yes 8 25
Choose below which global warming a 2
target to apply. The numbers next to the : Z
circles depict the asset ID. § 10 é 20
© £
2
@© 2 o
Climate target: @ 3 © s
10
5
(#)
0
2285333855888 883858588899 93342853923¢%8
ES I TR R SO S SR S A I SIS S I SR S S I S
1 = 5 _ : o .
2018 2020 2022 2074 2026 028 2030 2032 2034 2036 2038 2040 2042 I044 2046 I0AB 2050 == == Pportfolic GHG intensity without retrofits 1.5°C-target
2°C-target Portfolio GHG intensity with retrofits
® Stranding events
(area of circles corresponds to floor area of asset)
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Stepwise integration of CRREM Risk Analysis and GRESB
(1) Download CRREM Risk Assessment Tool pre-filled with data company’s GRESB participation
(2) GRESB participants to receive results of CRREM Risk Analysis within GRESB Portal

Q‘."

| ]

%o &
G RES B

Property types and input parameters are aligned with GRESB ESG Benchmark:

Fugitive emissions

General inform Building characteristics Energy consumption

...........
.......

General information

......

nnnnnnnn
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Stepwise integration of CRREM Risk Analysis and GRESB
BENCHMARK YOUR ASSET(S) AGAINST YOUR PEERS

70 100%
90%
60 o
80% &
& 50 o, -‘:E’ w
z 0% 2 Ry
) o |
S Steeaa 60% v 3
Q 40 =G ks £ o “l‘
é ---.~~ . G] ®
- ~~el % = G R E S B
= 30 -~ o - @
3 Seo 0% 3
= \\ ‘~~ 8
- — L o]
2 20 — — IR
O S — — s
S~ T 20% 4
10 ~ S
T — o [J]
~—~—— 10% &
wv
0 0%
PO DD AD DL D DD ND DD PO D P D O W O > ® © D @O
VNN P AV I P IV MV » P 5 O ¥ I (¢ ) >
DR M A R S I S N S N N N S N S N S S S A S I S S N S N S N S
"I Share of stranded assets in GRESB Benchmark (1.5°C target) = == GRESB average carbon performance

Own asset's carbon performance CRREM 1.5°C decarbonisation pathway
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CRREM

Extension of CRREM pathways: www.CRREM.org
INCLUDING RESIDENTIAL BUILDINGS & KEY GLOBAL REAL ESTATE MARKETS
(PUBLICATION OF CRREM GLOBAL PATHWAYS FOR PUBLIC CONSULTATION IN MAY 2020)

() crRREM

B GLoBAL ROLL-0UT

S
E 4
S
=
o Energy
= &
E Residential &i"
= GHG . »
o Commercial S
o S
hrs 7
& EU28 NO, CH AUS, BRA, CAN, N
< NY, LA, Chicago,  CN, HK, IND, JAP,
Dallas, MAL, MEX, NZL,
Washington D.C., PHL, SGP
Boston, San

Francisco

GEOGRAPHIC SCOPE

~

Funded by: * apg {EEM .‘ NORGES BANK

CRREM Introduction
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CRREM Introduction

programme under grant agreement no. 785058

European Investor Committee EIC: Institutional investors & corporate partners

Aberdeen Standard Land Securities
Ruairi Revell {ESG Manager, Real Estate) Fernanda Amemiya (Sustainability Reporting Manager)
AEW Europe Metro AG
Hans Vrensen {Managing Director, Head of Research & Strategy) Olaf Schulze {Director Facility, Energy & Resource Management)
alstria

Nelson Group

Alexander Dexne (CFO
(cro) Carlos Morgado (Project Manager)

Robert Kitel (Head of Sustainability & Future Research)

APG Asset Management PGGM
Derk Welling (Senior Responsible Investment & Governance Specialist) Mathieu Elshout {Senior Director Private Real Estate)
BNP Paribas Real Estate Consult RE-sponsibility
Hermann Horster (Regional Director, Head of Sustainability) Michael Ullmann (Managing Director)

Savills Investment Management
Barbara Linnemann (Head of Asset Management Germany)
Gerhard Lehner (Managing Director, Head of Fund Management)

ECE Projektmanagement
Maria Hill (Director Sustainability & Internal Services)

Union Investment

Grosvenor .
Jan von Mallinckrodt (Head of Sustainability, Head of Segment

Emily Hamilton (Sustainability Manager)

Development)
ista International Zurich Insurance Group
Hans Martin Hermann (Senior Manager Public Affairs) Roger Baumann {COO Global Real Estate & Head Product Development)
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European Investor Committee EIC: Industry bodies and academics

BBP Better Buildings Partnership INREV European Investors in Non-Listed Real Estate
Christopher Botten (Programme Manager) Federica Miano (Public Affairs Manager)
CDP . _—
. . ULl Greenprint Center for Building Performance
Alberto Carrillo Pineda (Director Science Based Targets and o .
Marta Schantz (Senior Vice President)
Renewable Energy)

DGNB German Sustainable Building Council University of Cambridge

Anna Braune (Director Research and Development) Franz Furst {Professor of Real Estate and Urban Economics)

DGBC Dutch Green Building Council
Martin Mooij (Head of Certification and Project manager DGBC
Deltaplan sustainable renovation)

Werld Green Building Council
Stephen Richardson (Technical Lead - Energy Efficiency Mortgages)

ZIA German Property Federation
Philipp Matzke (Consultant Energy and Climate Protection, Facilities
Engineering)

EPRA European Public Real Estate Association
Gloria Duci (ESG Officer)

IN'CDP DGNB EPRA INREV [M)Gm geerit - o5 ZA

Deutsche Gesellschaft IgrrNachhamges Bauen EUROPEAN PUBLIC - .
DISCLOSURE INSIGHT ACTION German Sustainable Building Council REAL ESTATE ASSOCIATION Buildi ng Value. German Property Federation
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