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1. Introduction: Sustainability in Real Estate

& PATRIZIA

Sustainability in the real estate industry: Quo vadis

The path to follow is clear: we will need to Identify = Adapt = Change our economic activities

Regulations and

schemes
A
EU Sustainable Taxonomy
Task Force on Climate-Related Financial Disclosures
'Compul'sory BaFin: Guidance Notice on Dealing with Sustainability Risks
lnternatl'onal Sustainable Finance Disclosure Regulationl
Regulations

UNFCCC: UN Paris agreement
Corporate sustainability reporting
EPBD Energy Performance of Buildings Directive

Global Reporting Initiative Sustainable Development Goals
Carbon Disclosure Project Greenhouse Gas Protocol
Voluntarily EFFAS Commission on ESG Principles for Responsible Investment
international Integrated Reporting Global Real Estate Sustainability Benchmark
Regulations Accounting 4 Sustainability Sustainability Accounting Standards Board
United Nations Global Impact International Accounting Standards Board
ISO 2600 Social Responsibility International Organisation for Standardisation
Certification

Schemes

1 1 1 1 1 L imemrm s 1 >
I I I I I I |
2001 2003 2005 2007 2009 2011 2013 2015 2017 2019 2021 2050

Source: PATRIZIA, M. Cajias, D. Piazolo, (2013); K. Kholodilin, C. Michelsen, (2014); & M. Cajias, F. Fuerst, S. Bienert, (2019)
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1. Introduction: Sustainability in Real Estate

$. PATRIZIA

Energy demand & performance certificates are the core control instrument

Clear goal: increase transparency within investment decisions in providing buyers and occupiers detailed information about the
energetically quality of the building and possible energy-saving potential

EU Sustainable Taxonomy Impacted activities Control instruments

Criteria for companies and investors to

determine whether an economic Primary energy demand <10 % than threshold set for the nearly

New buildings -
activity is “environmentally sustainable” g zero-energy building, e.g. Germany < 50 kWh/m?/p.a.
Renovation Savings in primary energy demand of at least 30 %
M|t|gat|9n Energy equipment
Adaptation . Installation, maintenance or repair of energy efficiency

Transition to circular economy

Pollution prevention Measuring, regulation and controlling energy performance of

Measurement of energy

Protection of ecosystems buildings
Renewable energy Installation of renewable energy technologies
Acquisition of buildings Buildings built before 31/12/2020, the building has at least an

EPC class A or belongs to the top 15% of the national or regional
building stock expressed as operational Primary Energy Demand.

PATRIZIA | © 2022 strictly confidential and not for general distribution 4




1. Introduction: Sustainability in Real Estate
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Energy consumption in real estate in simple words

How to interpret an energy performance certificate?

Final energy demand kWh/m2/p.a.
M| A | B \C\ D | E |HE II

0 25 50 100 125 150 175 200 >250

, _

f:> 667 Lightbulbs
100 kWh/m2/p.a.

>100 m?
k:> 100 T1vs
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kWh/p.a.

~100

kWh /p.a.

A house with 100 m?
and an energy
consumption of 100
kWh/m2/p.a. consumes
on average the same
amount of energy as 100
TVs or 667 lightbulbs
per year.




1. Introduction: Sustainability in Real Estate
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Theoretical and empirical evidence: The capitalisation of energy efficiency in rents

Scientific studies on the topic "Green premium" in Europe

NL D. Brounen, N. Kok, (2010) & N. Kok, M. Jennen, (2012)
IE M. Hyland, R.C. Lyons, S. Lyons, (2013)
AT European Commission, DG Energy, (2013)

FR European Commission, DG Energy, (2013) Market participants

UK F. Fuerst, P. McAllister, A. Nanda, P. Wyatt, (2015) take energy efficiency
PO  A.Ramos, A. Pérez-Alonso, S. Silva, (2015) into account from the
Wales F. Fuerst, P. McAllister, A. Nanda, P. Wyatt, (2016) energy certificates in
ES A. de Ayala, I. Galarraga, J.V. Sparado (2016)

Fl F. Fuerst, E. Oikarinen, O. Harjunen, (2016) their decisions.

BE L. Dressler, E. Cornago, (2017)
RO P. Taltavull, A. C. Ciora, (2017)

Studies confirm a
IT E. Fregonara, D. Rolando, (2019)

DE M. Cajias, D. Piazolo, (2013) rent premium for
K. Kholodilin, C. Michelsen, (2014) energy-efficient
C. Pommeranz, B. Steininger, (2017) residential assets

M. Cajias, F. Fuerst, S. Bienert, (2019)

Source: PATRIZIA, November 2021
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The capitalisation of energy efficiency on residential rents? - The theory
Energy efficiency and Energy efficiency and
rents time-on-market
Rent Rent *Decrease in energy costs leads to a market
* * segmentation of apartments.

* Tenants increasingly consider energy efficiency in
their letting decisions and demand in this segment

Rppc+ Repc+ increases.

R
Repc EPC

*Increase in demand for energy efficient
R, apartments leads to:

\ * higher willingness to pay

*higher demand, i.e. lower time-on-market

I B
L]

QEPC+ Qo

SUPP')IQ tepct tepc to Time-on-market
QEPC

Q =Supply D =Demand Qg = Initial supply EPC = Energy performance certificate R = Rent

PATRIZIA | © 2022 strictly confidential and not for general distribution 7




2. Database: Descriptive Statistics
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Database: Value Marktdaten (DE) and REalyse (UK)

Asking rents depend on time and space and are influenced by various characteristics

Berlin
* Observations/Listings: I r n :
. 3N - 1 ! L] .
* DE: 990,249 in top 7 and secondary 13 markets g 3.3 - 284
(=8
. N = - 3
* UK: 67,523 in London (inner and outer) and S s - -
secondary 4 markets <
g 10- Newly built?
- . = . No
. 0- ' ‘ Yes
* Variables: SS5552288 225558 88¢4

e h nic char risti
edo ¢ characteristics Outer London West and North West

e EPC category A+ to H No Yes

 socioeconomic criteria Ez I | N
e temporal and spatial controls an_
%m' ' A I
. ' ' ' ! !
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2. Database: Descriptive Statistics
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The distribution of rents shows a clear pattern (1/2)

The lower the energy consumption the higher is the asking rent - Germany

Distribution of asking rents across EPCs [€/m?2/p.m.]

Frankfurt Munich Hamburg Dresden Leipzig

a6 - & P 6 P& B

LTI TrId

10 20 10 20 30 10 20 5 10 5 10 15

Source: PATRIZIA, Value Marktdaten, November 2021
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The distribution of rents shows a clear pattern (2/2)
The lower the energy consumption the higher is the asking rent - United Kingdom
Distribution of asking rents across EPCs [GBP/m?2/p.m.]
Manchester Inner London West Inner London East
EPC
category
A
B
C
D
B
| F
G

Source: PATRIZIA, REalyse, November 2021
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3. Generalized Additive Models: Predicting Apartment Rental Prices
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Predicting apartment rental prices: from statistical modeling to Machine Learning (ML)

The performance-transparancy — trade-off

EPC categories temporal and spatial
(ref. D) control variables

| 1 |
P K M T G
log(Renti’j’t) = qy + Z Xft a, + Z EPCl-’ft - 0, + Z WJ"Z B + Z,ut -0 + Z Z{q “Pg T Uit
p=1 k=1 m=1 t=1 g=1

hedonic characteristics
(property level i)
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3. Generalized Additive Models: Predicting Apartment Rental Prices
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Predicting apartment rental prices:

The performance-transparancy — trade-off

from statistical modeling to Machine Learning (ML)

temporal and spatial
control variables

I 1
P K M T G
log(Rent; j¢) = ap + Z X0 ap+ Z EPCL, - 6 + z Wit - Bm +Z»ﬂc O + Z Z{ - pg + uije
p=1 k=1 m=1 t=1 g=1

| —
hedonic characteristics

(property level 1)

PATRIZIA | © 2022 strictly confidential and not for general distribution

Q XGBoost

Q Boosted Trees
() Random Forests

() GAM (R? =~83-93%)

Accuracy

() Regression

Interpretability




3. Generalized Additive Models: Predicting Apartment Rental Prices & PATRIZIA
Generalized Additive Models (GAMS)
Model equation: taking nonlinearities and spatial dependencies into account
EPC categories temporal and spatial control
(ref. D) variables
log (E(Renti,j,t)) f ] f 1

B P K M T G
=g+ ) Xap+ ) s,(XB)+ ) EPC -0+ ) su(Wi) + ) s (V) + ) sg(28) + F(21m, 210
b=1 p=1 k=1 m=1 t=1 g=1

hedonic characteristics
(property level i)
Where:
* s(.): 1-dimensional smoothing function to capture nonlinearities in the data
(here: thin plate regression splines)
* f(.): 2-dimensional smoothing function to capture the spatial dependencies
(longitude, latitude) (here: tensor product/Gaussian process smoother)
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4. Empirical Results: Model Performance and Willingness to Pay
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GAMs: Model Performance

Fitted GAMSs perform better for German regions than for British regions

Germany

United Kingdom

City

Model
performance
50% 60% 70% 80% 90%

City

50%

60%

Model

performance

70% 80%

90%

RZ

Berlin
Cologne
Dusseldorf
Frankfurt
Hamburg
Munich
Stuttgart

Bonn
Bremen
Dortmund
Dresden
Duisburg
Essen
Hannover
Leipzig
Mainz
Mannheim
Munster
Nuremberg
Wiesbaden

87%
89%
91%
91%
88%
90%
88%
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90%
90%
84%
91%
83%
87%
87%
93%
92%
90%
90%
88%
92%

Inner London
Outer London

East and North
West and North

Birmingham
Leeds
Manchester
Sheffield

62%

67%
70%

64%
52%
75%
52%

* Model Performance:
RZ2=83%-93%
= United Kingdom: R?2=52% -75%

=  Germany:
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4. Empirical Results: Model Performance and Willingness to Pay

The green rent premium is not a hypothesis, it exists: the PATRIZIA evidence

Energy savings pay off whenever the financial benefits are higher than the lost investment opportunities

Germany United Kingdom
10% 10% * A market response to climate change
has been observed since the
8% 8% establishment of certification labels.
6% 6% * Thus, the willingness to pay for

energy savings may be transferred to
diminished operational costs
affecting the property value
positively.

4% 4%

2% 2%

0% 0%

* The higher the energy efficiency

Rent premium/ discount
relative to EPC D

2% 2% class, i.e. the higher the energy
savings, the higher is the asking rent
-4% -4% H 1
4/:({0&0%;“““3I P <o cuuox ft<moguLor |ft<mocwe o on average, ceteris paribus.
CEERSEEEE [0EQECBEEE 9822 EEEE |c2R2ESFERE o .
WMo WMo oMo ot * Rents in residential assets in the EPC
- | - — = — = - class A have >3% higher asking rents
Top 7 markets Secondary 13 markets London Secondary markets

than assets in the EPC class D.
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4. Empirical Results: Model Performance and Willingness to Pay

The comparative benefits of an energy retrofit: “win-win” for tenants and landlords

By how much would the net rent of old assets increase if they were retrofitted?

Approach: We simulate the willingness to pay for all apartments built before 1995 if they were offered today with a construction year of 2010 and an EPC category of B ceteris
paribus, i.e. with all other characteristics of the apartments remaining identical, e.g. the living area, the number of rooms, or the availability of a build-in kitchen or a balcony.

Germany United Kingdom 00
i i " ; : .Ugd
+1.5¢ T THT 7 A e GBP/me/p.m.
€/m*p.m. I P Apartments with a living area greater
Apartments in areas with ] R ) than 24 m2 in areas with purchasing
purchasing power less than i i ! Co : power below 49k € p.a. per household
g« ; T
59k € p.a. per household Co ! P
constructed after 1990 | E E 3 ] E E E E .................................................................. §+2.0®
: : : GBP/m#p.m.
+3.9®4 ............................. TP Apartments with a living area between
€/mp.m. ] ] 33 and 50 m2in areas with purchasing
Apartments built between b P power greater than 49k € p.a. per
1965 and 1985 in areas A H H o household
within 7 km. from the city .
centre ‘ — - :
-1 0 1 2 3 4 5 -1 0 1 2 3 4 5

The change in the willingness to pay for green retrofitted apartments is more pronounced in Germany than in the UK.
Year of construction, the size of apartments, and the average disposable household income in the ZIP-code regions
are the main drivers for possibly outstanding benefits.
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wEN PREMIUM

Instruments that mitigate and adapt the environmental impact of buildings will increasingly shape our
understanding of real estate investments.

_— S T
Details about the environmental performance of assets lessen the information asymmetry between landlord and
tenant which is compensated by higher rents. The willingness to pay for energy savings may be transferred to
diminished operational costs affecting the property value positively.

= *
Apartments with an EPC category A+ or A achieve on average about 3% higher rents compared to apartments of
EPC reference category D whilst holding all other factors fixed.

—_—_— —_—

Year of construction, the size of apartments and the average disposable household income in the ZIP-code regions
are the most important factors for potential for green retrofits.

Energy efficient retrofit of buildings economically pays off if rent increase compensates landlords’ costs for
refurbishment and equals tenants’ energy savings. The shared benefit is a reduction of the carbon footprint.

)
)
)
)
>
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Thank you!

By accepting this material, recipient acknowledges, understands and accepts the following:

The data, graphics, diagrams, charts, expectations, opinions or other information (together referred to as the “information”) contained herein are intended solely for use by the recipient. The information is provided on a confidential basis only for the purpose of a preliminary
discussion of a potential transaction between the recipient and PATRIZIA Immobilien AG (together with its affiliated companies and the companies advised by it, as well as directors, managers, employees or advisers referred to as "PATRIZIA").

» o«

This document is for information and illustrative purposes only. It is not, and should not be regarded as “investment advice”, “recommendation” or as “offer of any services or products for sale” regarding a course of action, including without limitation as those terms are used in
any applicable law or regulation.

PATRIZIA will not accept any responsibility for this document or the information included herein. In particular, PATRIZIA has not verified or examined the information contained in, or referred to by, this document or this document in its entirety, nor has it convinced itself in any
other manner of the reasonableness, correctness and completeness of the information concerned. PATRIZIA shall not provide any warranty or guarantee in relation to the reasonableness, correctness or completeness of the information or opinions in or concerning this document.

This document is provided with the understanding that with respect to the information provided herein (i) PATRIZIA is not acting in a fiduciary or advisory capacity under any contract with the recipient, or any applicable law or regulation, (ii) that the recipient will make its own
independent decision with respect to any course of action in connection herewith, as to whether such course of action is appropriate or proper based on recipients own judgement and its specific circumstances and objectives, (iii) that the recipient is capable of understanding

and assessing the merits of a course of action and evaluating investment risks independently.

PATRIZIA does not purport to and does not, in any fashion, provide tax, accounting, actuarial, recordkeeping, legal, broker/dealer or any related services. The recipient should consult its advisors with respect to these areas and the material presented herein. The recipient may
not rely on the material contained herein. PATRIZIA shall not have any liability for any damages of any kind whatsoever relating to this material.

This document is not intended to provide a sufficient basis on which to make an investment decision. The information in this document is intended for the recipient’s background information and use only. It is provided in good faith and without any warranty or, representation as
to accuracy or completeness. It is the responsibility of any recipient to inform themselves to and observe all applicable laws and regulations before any potential transaction between the recipient and PATRIZIA. This document shall not constitute a prospectus, KID or a solicitation

of an offer to buy or sell shares or other interests or other securities or the underlying assets, nor shall this document contain any commitment by PATRIZIA.

Neither this document nor any other written or oral information provided to the recipient or its advisers shall constitute any basis for an agreement or a commitment. A proposal for a potential transaction between a member of PATRIZIA and the recipient will only result in a
contractual obligation on the part of a member of PATRIZIA if a final agreement is concluded in writing.

This document shall not be distributed or published in any country without PATRIZIA’s prior written consent and unless any such distribution or publication is made in a way that the relevant laws and legal provisions are complied with. Any persons obtaining possession of this
document should inform themselves of and pay attention to any restrictions..

No part of this document may be reproduced in any manner, in whole or in part, without the prior written consent of PATRIZIA and only for recipients’ internal use.

This material is subject to change without notice.
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Appendix
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GAM Results: Model Performance & Willingness to pay for energy efficiency

Germany Model Willingness to pay for energy efficiency
performance relative to EPC category D
City 50% 60% 70% 80% 90% R? |EPCA+ EPCA EPCB EPCC Reference EPCD EPCE EPCF EPCG [ EPCH |

Berlin ] 87% 0.9% 0.6% 0.6% 0.0% - 0.9%  -12%  -1.5%  -0.8%
Cologne ] 89% 5.5% 0.3%  -04%  -1.2% - 09%  -1.9%  -1.9%  -0.3%
Dusseldorf [T o 4.6% 6.4% 3.9% 2.3% - 0.9%  -1.5%  -1.8%  -3.2%
Frankfurt e 5.6% 4.4% 6.0% 4.5% - 5.4% 0.9%  -0.5% 1.7%
Hamburg I 8s% | -1.6%  52% 1.8% 0.4% - 0.3%  -09%  -04%  1.3%
Munich [ S 2.0% 2.7% 1.8% 1.5% - 1.0%  01%  -04%  0.9%
Stuttgart 88% 5.3% 17%  0.3% _ -0.7% - 2.9%  2.6%  -35%  -1.5%
Mean | 3.2% 2.9% 1.9% 1.0% - 02%  -1.0%  -14%  -0.3%

0.5*sD | 1.4% 1.2% 1.2% 1.0% - 1.3% 0.6% 0.6% 0.9%

1

Bonn ] 7.0% 3.7% 3.0%  -0.1% - 2.4%  -17%  3.8%  -4.2%
Bremen [T 0% | o12.6% 9.6% 5.7% 3.2% - 1.3%  -11% 2.6%  -0.4%
Dortmund ] 84% | -64%  12%  5.8% 3.4% - 2.1%  -3.5%  -3.2%  -0.2%
Dresden e v 3.6% 2.3% 1.7% -0.3% - 2.3%  -14%  -0.8%  -0.7%
Duisburg I 83% | 36%  36%  3.9% 1.3% - 0.1% 0.4% 0.2%  -0.5%
Essen ] 87% 7.9% 3.4% 4.0% 1.1% - 0.3%  -0.8% 0.8% 2.7%
Hannover I 87% 6.9% 7.6% 4.5% 0.4% - 0% -1.2%  -15%  -1.7%
Leipzig (] 9.5% 4.1% 4.1% 0.4% - 4%  -2.5%  -0.8%  -8.1%
Mainz [l 2% | o109% 0% 4.3% 3.2% - 0.1%  -0.7%  -1.0% 2.9%
Mannheim [T o | o10% 0 o0.2% 14%  -0.8% - 0.2%  -0.6%  -3.6% 1.8%
Munster e o 7.4% 6.1% 2.7% 1.5% - 14%  -14%  7.8%  -8.0%
Nuremberg I 88% 9.5%  0.7%  3.8% 1.3% - 07%  -09%  00%  -0.2%
Wiesbaden 92% 6.8%  -35%  -0.3%  0.4% - 0.4%  -1.0%  -1.5% 0%
Mean | 6.9% 2.2% 3.4% 1.1% - 07%  -1.3%  -14%  -1.2%

| 0.5*sD | 2.4% 2.0% 0.9% 0.7% - 0.6% 0.5% 1.4% 1.8%
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Source: PATRIZIA, Value Marktdaten, November 2021
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GAM Results: Model Performance & Willingness to pay for energy efficiency

United Kingdom

Model Willingness to pay for energy efficiency
performance relative to EPC category D
City 50% 60% 70% 80% 90% R2 EPC A+ EPCA EPC B EPCC Reference EPCD EPCE EPC F EPC G EPC H

Inner London | 62% | - 0.2% 3.6% 0.3% - -0.2% -1.4% 0.6% -
Outer London I I

East and North | 67% | - - 2.0% 1.0% - 0.1%  0.7% 0.5% -

West and North 70% - 3.8% 3.7% 1.1% - 0.2% 0.6% 0.0% -

Mean ; 2.0% 3.1% 0.8% - 0.0% 0.1% 0.4% -

0.5%SD - 1.3% 0.5% 0.2% : 0.1% 0.6% 0.2% -

Birmingham | 64% | - - 5.6% 2.1% - 1.9%  07%  -0.6% -

Leeds | 52% | - - 6.0% 1.6% - 1.1% 1.6%  -6.9% -

Manchester | 75% | - - 2.2% 1.0% - 1.9%  -0.8% 0.0% -

Sheffield | 52 | - - -0.5% 1.3% - -2.8% 2.1% 4.4% -

[ Mean | - - 3.3% 1.5% - -1.9% 0.6% -0.8% -

| 05%sD | - - 1.5% 0.2% - 0.3% 0.7% 2.2% -
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