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Executive Summary

This research brief examines the historic determinants of real estate total returns in 18 major office markets across Europe to draw a better picture on the impact that inflation and interest rate hikes
may have on the performance of office real estate. The sensitivity of total returns on market fundamentals is analysed and an empirical portfolio is constructed based on risk-adjusted returns.

The theoretical mechanism behind changes in total returns

Four factors impact returns from direct real estate investments: inflation, GDP, unemployment,
and interest rates. The net effect of inflation on real estate returns depends on market
conditions and the property's ability to generate sufficient income to offset rising costs.

Market total returns and fundamental economic data

Performance data from MSCI is collected, which reflects changes in income and the valuation of
institutional real estate. The performance data is merged with macro- and socio-economic
indicators from Oxford Economics. Inflation and interest rates are observed on the NUTS-1 level,
whereas GDP, unemployment rates, household disposable income, and the total population are
collected on the NUTS-3 level.

The variance decomposition: Returns adapt to market conditions over time
A rolling regression decomposes the relationship between total returns and economic
conditions:

(i) Interest rates and inflation have had a significant impact on total returns, but this impact
has declined over time.

(ii)) GDP growth, population growth, and the change in household disposable income have had
a consistent, moderate impact on total returns.

(iii) Labor demand has become the most important indicator for determining total returns,
accounting for approximately half of the variation in performance over the past decade.
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The return-bridge: A new way to look at total returns

The historic composition of total returns is explained under different market regimes for
London, Berlin, Milan, and Frankfurt. The results suggest that unemployment has the most
significant negative impact on total returns, followed by interest rates, while GDP growth
generally has a positive impact on total returns. The relationship between inflation and total
returns is positive.

Total returns’ response to synthetic shocks
49 dual shock simulations for different pairs of determinants reveal that interest rates and
unemployment had a relatively stronger impact on total return projections compared to GDP
growth and inflation.

(i) If interest rates increase by +300 bps and unemployment rates remain stable, total returns
decrease by -410 bps, ceteris paribus.

(ii) In a scenario where GDP drops by -300 bps and unemployment rates increase by +300 bps,
total returns decrease by -400 bps, ceteris paribus.

The optimal portfolio construction

Our empirical model identifies the level of idiosyncratic risk for each market. Low idiosyncratic
risk leads to a better understanding of market performance and lower systemic risk. The return
of an institutional portfolio considering this insight as an optimisation criteria increases by +40
bps relative to an equally weighted strategy. Conversely, if a portfolio is optimized contrarian to
the idiosyncratic risk the return decreases by -85 bps.
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SECTION ONE

Macroeconomic conditions, supply-demand dynamics and property-specific factors
impact market returns

State of research about factors affecting market total returns Research goals

- Examine the historic determinants of real Fq=enr o)\

Diversified real estate portfolios do estate total returns in 18 major European [ifizi= s

protect against both expected “Unemployment rates are important office markets. -
and unexpected inflation and can drivers of real estate returns”
be used as inflation hedge de Wit and van Dijk (2003) - Decompose the fundamental drivers of [ ehilel\
Hartzell et al. (1987) total return in London, Berlin, Milan and
Frankfurt.
“Real estate prices and income
can be considered one of the - Simulate the impact that market SECTION
channels through which monetary fundamentals may have on office market
policy is transmitted onto performance.
the economy”
Bouchouicha and Ftiti (2012) - Build the optimal portfolio considering the FaeagleiN
empirical model FIVE
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SECTION ONE

Empirical research confirms that four variables generate substantial fluctuations in
office total returns

D Inflation Inflation affects real estate returns both positively and negatively:
—— - Rising inflation can drive up rental income and property values, leading to increased returns.
- Inflation can also lead to higher operating costs and interest rates, which can reduce real estate returns.
The net effect of inflation on direct real estate returns depends on the specific market conditions and the ability of the
property (i.e., index clauses) to generate sufficient income to offset the rising costs.

Low interest rates stimulate economic growth in general, and real estate markets in specific, as it becomes cheaper
and easier for investors to borrow money to finance their investments. High interest rates increase the cost of debt,
reducing the returns from real estate investments. Through this mechanism, interest rates are the main tool for central
banks to fulfil their mandates, that is, to maintain price stability, to support economic growth and keep unemployment
low during periods of economic downturn.

D Interest rates

Economic growth Higher economic growth leads to increased demand for real estate, and in turn drives up prices. Conversely, an
economic slowdown can reduce demand for real estate, leading to lower prices and lower returns.

High unemployment rates reduce consumer spending and, as a result, hamper economic growth and the demand for
Labour demand . . : )
real estate. Vice versa, low unemployment rates stimulate demand for real estate and drive up prices and returns.
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SECTION TWO

Performance data is merged with granular macro- and socio-economic data

Data description

- Descriptive statistics
(/
We collect performance data from Variables and units Dustnbutugn
MSCI reflecting changes in income Mean Q1 Median Q3
and the valuation of institutional real 1 Office total return % 7.12 2.87 6.14 10.78
2 Inflation rate % 1.65 080 164 224
estate. across 18.European markets 3 10-Year gov. bonds yield % | 3.21 1.16 3.53 4.65
spanning the period between 1985 4 Gross domestic product % | 1.79 0.00 204 391
and 2021. 5 Unemployment rate % | 771 5.18 7.04 9.39
6 Household disposableincome % 1.63 0.12 138 2.83
) . 7 Population growth % 0.76 0.26 069 1.17
The performance data is merged with -
macro- and socio-economic indicators Correlation
from Oxford Economics. Gross 12 3 4 5 6 7
domestic product (GDP), 1110
unemployment rates, household 2 (0.0 10
disposable income, and the total 3 L2 1.0
. ’ 4| 04 0.1 0.0 1.0
population are collected on the NUTS- 50-02-0103-02 1.0
3 level. 6| 04 00-01 0503 1.0
7| 0.2 0.1-0.1 0.2-0.20.41.0

[Bl68 6,75 0,25 0,00 0,25]0,75/#00|
Source: PATRIZIA, MSCI, Oxford Economics
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SECTION TWO

Three models for understanding, disaggregating and simulating office total returns

Variance decomposition Driver recognition Scenario simulation

We run a rolling regression using both, an extending The estimated model allow us to reconstruct We re-estimate the model as a generalized
window as well as a 10-year moving window, the total returns by their main components additive model (GAM) with splines. This model is
starting in 1993 and perform a variance across time. By multiplying the sensitivities capable of explaining 7 1% of the variation in total
decomposition. The panel linear model explains real and the market conditions we can assess to returns, as measured by adjusted R2. We then
estate total returns TR of city i at year t. We which extent market conditions exerted an assess how total returns may react to changes in
control for market and time effects p and include effect on total returns. economic conditions, e.g. dual shocks of 100
the one-year lag of the explanatory variables to basis points.

capture delayed effects on real estate prices and

rents. The model equation is: TR, = f, - CPI +

R 7 GovB 2Unemp
p2 - 10GBonds + GDP GovB
CPI; CPl_4 ﬁ} -GDP + 7 NGovB 7 N Unemp
10GBonds;; 10GBonds;;— ’ B, - Unemp + TR;, = TR, =
TRe=| oot | gyl S2OPM |y (M) gy, Ps - HDI + N 2 Unemp > 7 GDP
i Unempy; Unemp;t_1 U i ﬁ - Pop+ GDP ]nflation
AHDI;, AHDI;_4 ﬁ6 N Unemp \NGDP
A Pop; A Pop;—q

SECTION THREE SECTION FOUR
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SECTION TWO

Higher office total returns are achieved at cost of higher dispersion

Historic distribution of office total returns
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SECTION THREE

OUnemployment (past)
OUnemployment
OGov. bonds (past)

O Gov. bonds

OGDP growth (past)
OGDP growth

OPop. growth (past)
OPop. growth

ODisp. income growth (past)
ODisp. income growth
Olnflation (past)
Olnflation

Source: PATRIZIA, MSCI, Oxford Economics
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The variance decomposition
indicates the amount of

information each market
fundamental contributes to
explaining the total returns.

It determines how much of
the variance of the total
returns can be explained by
exogenous shocks.
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SECTION THREE

Drivers of office total returns
Variance decomposition
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SECTION THREE

Unemployment (past)
Unemployment
Gov. bonds (past)
Gov. bonds
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Socio-economic factors, that is
population growth and the change in
household disposable income, show a
stable, moderate impact on total
returns, averaging 16% over the years.

During the past decade, most of the
variation explained by socio-economic
factors is attributable to changes in the
population of a market
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SECTION THREE

Drivers of office total returns
Variance decomposition
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SECTION THREE

Unemployment (past)
Unemployment
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Interest rates have contributed from
one-third to half of the variation in total
returns prior to 2006, remaining well
below one-third thereafter.

Most of the effect in the first years is
attributable to the one-year lag in
interest rates, indicating a delayed
reaction of total returns on changes in
monetary policy.
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SECTION THREE

Drivers of office total returns
Variance decomposition

100%

Unemployment seems to have become

90% .. ..
the key indicator for determining total
Unemployment (past) ey == 3 4 ! 1 1r 11> 19 1&11$ 1 1> 1| returns having significantly gained in
= Unemployment importance over the years.
Gov. bonds (past) 70% | I I I I I I I I I I 1 I I I [
Gov. bonds p | L 0t rrrrr In fact, total returns have never been
GDP th t
growth {pest more dependent on labour markets
GDP growth o . .
. th (psst) 0% than during the past decade with
op. grow pas . . i X
Pop. growth 0% approximately half of the variation in

performance being attributable to
unemployment rates.

Disp. income growth (past)
Disp. income growth 30%
Inflation (past)

20% -
Inflation

This means: a healthy labour market is
likely to be a necessary condition for

10%
. stable returns

0%

2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021

Source: PATRIZIA, MSCI, Oxford Economics

PATRIZIA | © 2023 strictly confidential and not for general distribution & PATRIZIA 13




SECTION THREE
i i 4

Overall, unemployment and inferest rafes hayve been the key proxies of hisiorie toial

Drivers of office total returns
Variance decomposition
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SECTION FOUR

Against the background of the key
determinants presented in the
previous chapter, this section
analyses how total returns in
European office markets behave
under varying economic conditions.

The left bar
represents the
starting point of the
total return that is
equivalent to
market and time
averages, so called
fixed effects.

The bridge plots illustrate how the
market development has impacted
total returns during different
economic conditions, i.e., 2009 and
2017.

Source: PATRIZIA, MSCI, Oxford Economics
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Average
total return

The bars in between indicate positive or negative
contributions of systemic variables to the total return.

)

Inflation

10y gov.
bond yields

GDP growth

v

Change in
labour demand

Disp. income

growth

Population

growth

Other factors

Realised
total return

Idiosyncratic risks, i.e.
factors that couldn’t be
explained by the model

The bar on the right
displays the realized
total return for a
particular market in a
specific year.
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SECTION FOUR

2009 2017

Source: PATRIZIA, MSCI, Oxford Economics
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The year 2009 represents a
market phase with weakening
labor markets, moderate interest
rates, and a significant economic
downturn as a result of the GFC.
The year 2017 marked a phase
with a loose monetary policy in
Europe stimulating labor demand
and economic growth.

In London, 2009, the
unemployment rose yoy by 200
bps, the government bond yield
was 3.88%, and economic growth
experienced a sharp contraction
of -6.06%.

In 2017, the unemployment rate
rose by 250 bps yoy, with a
government bond yield of 1.24%
and economic growth at 0.6 1%.

& PATRIZIA %




SECTION FOUR

2009 2017

In Berlin, 2009, the
unemployment rate decreased
by 130 bps yoy, with a
government bond yield of
3.34% and economic growth
down by -1.07%.

In 2017, the unemployment
rate decreased by 85 bps yoy,
the government bond yield
dropped to 0.42%, and
economic growth rose by
4.20%.

Source: PATRIZIA, MSCI, Oxford Economics
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SECTION FOUR

lan: Total returas have beneriied from clfy’s

2009 2017

Source: PATRIZIA, MSCI, Oxford Economics
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nd less from oo

In Milan, 2009, the
unemployment rate rose by
180 bps yoy, the government
bond yield was 4.16%, and
economic growth experienced
a downturn of -4.34%.

In 2017, the unemployment
rate decreased by 94 bps yoy,
despite a decreasing
government bond yield of
2.00% and economic growth at
2.00%.
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SECTION FOUR

Franldurt: Negative refurn in 2009 is not atiributable to labour demand put fo nevative
economic and fonoeinl conditions

2009 2017

In Frankfurt, 2009, the
unemployment rate decreased
by 10 bps yoy, with a
government bond yield of
3.34% and economic growth
down by -6.88%.

In 2017, the unemployment
rate decreased by 70 bps yoy,
the government bond yield
dropped to 0.42%, and
economic growth rose by
1.64%.

Source: PATRIZIA, MSCI, Oxford Economics

& PATRIZIA 9
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Having identified the most important
drivers and their impact on European office
returns, we now simulate stress scenarios
and assess how total returns react to
changes in economic conditions.

We created dual shocks by altering the key
determinants by 100 basis points ranging
from -300 bps to +300 bps.

We define four scenarios for each pair of
determinants.

Source: PATRIZIA, MSCI, Oxford Economics
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Predictions

The shock matrices depict the expected mean total return across all
markets and years for each scenario, with all other factors held constant.

Government bond yields

S 8 8 3 &8 & &
5 § 2 &8 7 % °9
-300
200 > Base-case = mean total return
=
3  -100
)
2 Basis O
E
g +100
3 Long-term average expected
& 8 g¢e exp
+ . .
200 return in scenario.
+300

& PATRIZIA
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SECTION FIVE

Economic growth

—

I Economic growth

TR:, =
' 1 Government bonds
Government bond yields
888 % ¢S K83
300 |77 49 36 21 00 -12.
200 [11789 76 61 41 28
100 [12598 85 69 49 37 28
Basis 128 9.7 8.4@4.9 36 2.8
+100 11183 7.0 55 34 22 14
+200 10,0 7.2 59 44 23 11 03
+300  [184106 93 7.8 58 45 37

Source: PATRIZIA, MSCI, Oxford Economics
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Worst case: If government bond
yields increase by +300 bps and
GDP growth decreases by -300
bps, the long-term total return in
European office markets is
expected to decrease from 6.9% to
-2.0%.

In a scenario with high interest
rates and average economic
growth, we expect a total return of
2.8%, that is 410 bps less than the
long-term average.

Economic growth

—

Tth =

-300
-200
-100
Basis
+100
+200

+300

I Economic growth
I Unemployment

Unemployment rate

-300
-200
-100
+100
+200

Basis

10387 73 61 50 40
10689 75 63 52 42
92 7.8 66 55 45
11295 81 [ 58 48
11598 84 7.2 6.1 51
118101 87 7.5 6.4 54
120104 90 7.8 6.7 56

Worst case: The expected long-term
total return averages 2.9% in a
scenario where GDP drops by -300 bps
and the unemployment rate increases
by +300 bps.

With an expected value of 3.8%, total
returns are still expected to remain
significantly below the average of 6.9%
if economic output stagnates and
unemployment rates rise by 300 bps.

Unemployment has a relatively

stronger effect on total returns
compared to GDP growth.

& PATRIZIA
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SECTION FIVE

—

TR

-300
3
S -200
>
"2 -100
8
- Basis
c
£
£ +100
()]
3 +200
o

+300

_ 1 Government bonds

it ™ 1 Unemployment

Unemployment

(@)
o
IsS S

N —
1 I

-300
00
asis

o+
16815113712511.41

96 84 73

1295 81 [ ss

9.1 75 6.1 49 3.8
79 6.3 49 36 25

140123109 9.7 86
7

71 54 40 28 17 o7 04

+200

7.6
6.3
4.8
2.7
15

+300

0.4 9.3

6.6
5.3
3.8
1.7
0.5

Source: PATRIZIA, MSCI, Oxford Economics
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Worst case: An increase in
interest and unemployment rates
by 300 bps leads to an expected
long-term total return drop to -
0.4%.

If interest rates were to remain at
an elevated level of +300 bps from
the base-case and unemployment
rates remain stable, we expect an
average long-term total return of
2.8%.

Both interest rates and
unemployment have a strong
impact on total returns.

—— _ UlInflation

TR; .
't 7 1 Economic growth
Economic growth
o o o 2 8 8 8
8 § 2 & 7 ¥ 9
-300 21 23 26 29 32 35 37

0 59 61 64 67 70 73 76

-100

Basis

Inflation

+100 43 45 48 51 55 58

29 32 34 38 41 44 46

Worst case: Deflation and economic
stagnation result in a long-term total

return projection of 2.1% on average.

High inflation and economic
stagnation lead to an expected total
return of 6.1%.
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SECTION SIX

Total return model

The estimated model explains 7 1% of the realised total TRy = Xy + Xip_1¥V + f(Xip) + (”i)’ p+uy
returns. That means that changes in total returns are up to 7 1% He
attributable to systemic changes in GDP, labour demand,
interest rates, inflation and socioeconomic conditions.
o o ) . L —>Fair risk-adjusted return
The remaining variation in total returns is attributable to other TR; 4
idiosyncratic factors. The lower the idiosyncratic risk, the
better we understand the market performance. High risk-adjusted return
Realised
High returns are expected in cities with higher idiosyncratic returns for Low risk-adjusted return
risks (risk-reward). each city
In this section we mathematically create a portfolio based on » o (i)

idiosyncratic risk as an optimisation factor: Idiosyncratic risk = residual

standard deviation of each city

Source: PATRIZIA, MSCI, Oxford Economics
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SECTION SIX

Total Idiosyncratic Return

return

%p.a.

Amsterdam 8.0

Barcelona 7.9

Berlin 5.0

Return-risk Dublin 9.9
ratio London 10.4
. Cologne 4.8
High Copenhagen 7.2
Average . Dusseldorf 4.6
Low £ Frankfurt 3.8
§ Hamburg 5.2

Madrid 7.1

Milan 5.4

Munich 6.5

Paris 9.5

Rome 5.6

Stockholm 9.4

Stuttgart 5.0

Vienna 6.5

Source: PATRIZIA, MSCI, Oxford Economics
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%p.a.

4.0
2.9
3.3
7.6
6.1
3.2
2.9
2.5
3.5
1.6
3.5
3.9
3.2
3.9
4.6
4.7
2.8
3.1

/ risk
ratio
2.0
2.8 n
1.5
1.3
1.7
1.5
25 1
1.8
1.1
3.2 1
2.0
1.4
2.0
2.4 1
1.2
2.0
1.8
2.1

Total Return % p.a.

o]

~N

[

Risk and return market clustering
Bubble size according to return/risk

London; 1.7
b Dublin; 1.3
Paris ; 2.4 Stockholm 2.0 jD
O ~

-
Amsterdam; 2.0 P -
msterdam; 2.
Barcelona; 2.8
~
>~
/
Copenhagen; 2.5 ‘
G\ @ id; 2.0
Vienna; 2.1 ——@77 Munich; 2.0
Hamburg; 3.2 / Milan; 1.4
Berlin; 1.5
/ Cologne; 1.5
G\ Frankfurt; 1.1
Dusseldorf; 1.8
2 3 4 5 6 7 8

Idiosyncratic risk % p.a.
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SECTION SIX

Higher portfolio total returns are expected wheh optimizing-portfolios via .
idiosyncratic risks :

Weighted portfolio total return % p.a.

m 85.0%
75+ [ 7.47%
= 7.5%
Portfolio weights =70.0%
. m15.0%
High
Average ®50.0%
Lo 5.0 | 7.27%
" 15.0%
m33.3%

Equally o
weiged 2> > [ 7.04%
m33.3%
Contrary =15.0%
ey =159 I 6.02%
m70.0%
Source: PATRIZIA, MSCI, Oxford Economics

PATRIZIA | © 2023 strictly confidential and not for general distribution

What investment strategy leads to the highest portfolio
return based on 18 office European markets?

The return of a portfolio considering market idiosyncratic
risks equals 7.47% p.a.

An equally weighted portfolio leads to a portfolio return of
7.04% p.a.

The contrary strategy, i.e. 70% of the equity is invested in
office markets with low idiosyncratic risks, leads to a
portfolio return of 6.62%
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Key Takeaways

This research brief investigated the historical drivers of total returns for
real estate in 18 key office markets in Europe and simulates shock
scenarios to assess the sensitivity of total returns on market

fundamentals. It provides a better understanding of how current
increases in inflation and interest rates could affect the performance of
office real estate in varying economic circumstances.

Footer / Source
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01

It has been found that, next to
interest rates, unemployment has
never been a more important
predictor of total returns than
now. Inflation impacts total
returns positively but has had a
relatively lower impact on total
returns over the past decade.

04

In a scenario where GDP drops by
-300 bps and unemployment
rates increase by +300 bps, total
returns decrease by -400 bps
from the long-term average.

02

Our 49 dual shock simulations
show that office total returns
react most sensitive to changes
in bond yields and unemployment
while remaining in positive terrain
stress scenarios.

03

If interest rates increase by +300
bps and unemployment rates
remain stable, total returns
decrease by

-410 bps.

05

When optimising strategies based
on our empirical model, the
return of an institutional portfolio
increases by +40 bps in
comparison to an equally
weighted portfolio and by +85
bps relative to a contrarian
strategy.
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