This short paper expands upon content first published in PGIM Real Estate’s 2020 Global
Outlook report: Real Estate During a Crisis.

Introduction

The outbreak of COVID-19 has quickly turned into a severe shock. The decline in
economic output recorded in the first half of 2020 makes the fallout from the 2008 global
financial crisis seem mild in comparison, while in real estate markets, transaction volume
has slowed sharply and values are under pressure — notably in retail and hotels.

As we head into the second half of the year, there are some signs that activity is normalizing, yet
the situation continues to evolve rapidly. The highly uncertain natute of the current crisis — in
which public health concerns and policy measures are intertwined with unprecedented economic
and financial stresses — makes predicting its path a particularly difficult task.

Despite obvious differences between the current situation and circumstances that influenced
previous downturns, lessons can be drawn from history and certain observations can help
make sense of events as they unfold.

Causes and Effects Are Different Every Time

Causes and effects of real estate downturns vary significantly between cycles, as demonstrated
by a simple glance at the major downturns recorded since the early 1990s (exhibit 1).

Exhibit 1: Global Real Estate Value Cycle
Estimated Global All Property Real Prime Capital Value Index
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Sources: CoStar, Cushman & Wakefield, JLL, PGIM Real Estate. As of June 2020.
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At an aggregate level, there have been two major financial crises — one contained in Asia in

1998 and one truly global and system-wide in the form of the 2008 global financial crisis —
along and drawn-out correction that was exacerbated by oversupply in the eatly 1990s and a
temporary global demand shock that came in the aftermath of the dot-com-related financial
market turmoil and U.S. recession in the early 2000s.

The Impact on Markets Can Vary Significantly

In exhibit 2, each cycle has been rebased at its peak to allow direct comparison of the
downturn paths, demonstrating that the impact on global real estate values varies
significantly. (See also the detailed appendix table for a breakdown of value movements by
major sector and region.)

The global financial crisis led to a sharp correction and affected almost every market
around the world to some extent. A relatively swift recovery in values was led by both Asia
Pacific — which benefited from a strong structural growth story — and the United States,
where policy makers rapidly provided economic stimulus and real estate lenders quickly
regrouped after the banking crisis in 2008.

Exhibit2: Comparison of Value Movements Across Cycles
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In contrast, the overhang from supply meant that markets in Europe and the United States
were stuck in the doldrums for many years in the 1990s. Dot-com and the Asia crisis were
ultimately contained events that had limited wider-market contagion, affecting a much
lower proportion of markets and sectors.

Clearly, the aggregate impact of a downturn is milder when contained to a limited set of
markets — and also when correlations are low. A more diverse range of performance leading
up to a crisis — demonstrated by a lower correlation coefficient among major markets — is
consistent with a less widespread impact because markets are not simultaneously vulnerable
to the same factors.
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During both the eatly 1990s and the global financial crisis, on a peak-to-trough basis, major
regions and sectors were all similarly affected in aggregate (exhibit 3). However, even if
correlations are elevated — in that values are moving in a similar direction across markets
and sectors — market performance will vary, at least in such factors as magnitude of impact
and timing.

Exhibit 3: Assessment of Downturns and Recoveries
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Sources: CoStar, Cushman & Wakefield, JLL, PGIM Real Estate. As of June 2020.

By looking more closely at individual markets, it is clear that the key aspects of vatiation
relate to the magnitude of the initial decline and how long it takes for a recovery to get
under way.

A simple historical analysis shows that most markets will report declining values, in real
terms, for an average of about three years following a peak. However, while some markets
are already reporting a strong bounce-back in values at that point, the bottom quartile of
markets are still reporting modestly declining real values five years later.

The most-likely cause of a prolonged downturn is either sustained financial distress,

as suffered by markets in the eurozone periphery after the global financial crisis, or an
overhang of supply, which weighed on most major markets in Europe and the United States
in the early 1990s.

For portfolio construction, it is important to note that after three years, more than 50%
of markets are likely to still be recording negative quarterly real value growth, so building
exposure to recovering sectors and markets can generate significant outperformance.
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Real Estate Values Typically Lag

The severity of the economic impact of COVID-19 — and its knock-on effects on real
estate users, occupiers and owners — point towatd the sharp correction during the global
financial crisis being a more appropriate historical comparison than are the milder examples.

One notable feature of the aftermath of the global financial crisis was a lag in the recorded
performance of real estate assets compared with wider equity markets. Equities lost about

a third of their value in the second half of 2008 before staging a strong rebound in 2009
(exhibit 4). In contrast, the initial impact of the crisis on private real estate assets was
modest but became much more severe in 2009 — even after the equity market rebound was
well under way.

Exhibit 4: Real Estate and Equity Market Performance During the Global Financial Crisis
Equity Market and Real Estate Value Indexes
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Sources: Bloomberg, CoStar, Cushman & Wakefield, JLL, PGIM Real Estate. As of June 2020.

This pattern reflects several factors, including natural lags in the valuation process, a lack
of evidence for appraisers to accurately lower or raise values when transaction volume slows
and the time it takes for real estate cash flow — much of which is based on fixed lease
contracts — to adjust to weaker economic conditions.

All of those factors are present today. Given that global equity markets staged a significant
rebound in May and June as sentiment improved, it is important to be alert to the fact that
real estate values can still come under pressure — especially if the current severe recession
starts to weigh on operating fundamentals, vacancy and income receipts.
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Some Causes for Optimism?

The COVID-19-induced downturn looks set to be different again. The key variant is that
as a public health crisis, its cause is truly exogenous rather than, as in previous downturns,
stemming from an endogenous system failure such as excess supply or excessive financial
imbalances.

In addition, several factors provide support for real estate performance that had seldom
featured in past downturns — especially to begin with. First, COVID-19 hit when interest
rates were already low, meaning that there was no lag between a drop in sentiment and
policy support being in place. Policy action has already been swifter, more sizable and better
coordinated than during 2008 and 2009.

Second, use of leverage through the past cycle was low, meaning that investors in general
have a better capital buffer now than they did in the early stages of the global financial crisis
(exhibit 5). Lenders have more breathing room on covenants for the time being, and there is
still plenty of capital looking to find a home in real estate, as demonstrated by the elevated
fundraising numbers recorded through the end of the first quarter.

Exhibit 5: Assessment of Supply and Leverage
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Sources: CoStar, Cushman & Wakefield, JLL, PGIM Real Estate. As of June 2020.

And third, supply growth is much more contained than in the past. Even in the top quartile
of markets ranked by growth in stock, only 2% of stock is expected to be added each year
compared with an average of 6% per year recorded ahead of previous downturns.

In the near term, vacancy looks certain to increase due to rapidly rising unemployment and
the inevitable stress of recession on smaller firms, but it is reassuring that the effects are not
set to be exacerbated by a wave of new space deliveries.
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Concluding Remarks

The severity of the impact of COVID-19 on the global economy points to a widespread
and significant effect on real estate markets. In this respect, there are clear parallels with
the global financial crisis, although an analysis of history suggests a wide range of possible
outcomes.

There are some clear differences when compared with previous downturns too. The
COVID-19 shock is exogenous and policy action is helping support values, while the
supply cycle was muted in the run-up. However, any effect on real estate tends to lag wider
financial market sentiment, so it is still early days. Even mild downturns tend to weigh on
values for two or three years, with many markets feeling the effects for even longer.

There is still much uncertainty as to how the current crisis will play out. However, analysis
of past real estate downturns allows an assessment of the parameters for what comes next,
helping investors navigate their way through today’s challenging market conditions.
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APPENDIX
Estimated Peak-to-Trough Real Prime Capital Value Movements by Cycle

Region Sector Early 1990s Asia crisis Dot-com GFC
Asia Pacific Office -14% -36% -10% -29%
Retail n.a. -22% -2% -12%
Logistics n.a. n.a. -5% -29%
Commercial -5% -26% -5% -23%
Apartment n.a. -21% -9% -11%
Europe Office -49% - -18% -33%
Retail -20% - - -26%
Logistics -33% - -9% -30%
Commercial -33% - -6% -28%
Apartment n.a. = = -11%
United States Office -38% - -13% -35%
Retail -38% - -1% -28%
Logistics -25% - - -32%
Commercial -33% - -3% -31%
Apartment -27% - - -23%
Global Commercial -21% -1% -2% -25%

Note: “n/a” denotes data notavailable, while “-” means no downturnrecorded.

Sources: CoStar, Cushman & Wakefield, JLL, PGIM Real Estate. As of June 2020.
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Important Information

PGIM is the primary asset management business of Prudential Financial, Inc (PFl). PGIM Real Estate is PGIM’s real estate investment advisory business
and operates through PGIM, Inc., aregistered investment advisor. PGIM, their respective logos as well as the Rock symbol are service marks of PFl and
itsrelated entities, registered in many jurisdictions worldwide. PFl of the United Statesis not affiliated inany manner with Prudential plc, incorporated in
the United Kingdom or with Prudential Assurance Company, a subsidiary of M&G plc, incorporated in the United Kingdom. In the United Kingdom and
various other jurisdictionsin Europe, certain investment activities are carried out by representatives of PGIMLimited, which is authorised and regulated
by the Financial Conduct Authority of the United Kingdom (registration number 193418). PGIM Real Estate, which is affiliated to PGIM Limited, is the real
estate investment management business of PGIM, Inc. the principal asset management business of Prudential Financial, Inc. (‘PFI’) of the United States.
PGIM Limited is registered in England No. 3809476 VAT no. 447 1835 36, Registered Office, Grand Buildings, 1-3 Strand, Trafalgar Square, London WC2N
5HR. The information provided in the document is presented by PGIM (Singapore) Pte. Ltd.), a Singapore investment manager that is registered with,
and licensed by the Monetary Authority of Singapore. In Hong Kong, thismaterial is distributed by PGIM (Hong Kong) Limited, a regulated entity with the
Securities and Futures Commission in Hong Kong to professional investors as defined in Part 1 of Schedule 1 of the Securities and Futures Ordinance.
This material is distributed by PGIM Real Estate Luxembourg S.A., aregulated entity by the Commission de Surveillance du Secteur Financier (CSSF). In
Germany, this material is distributed by PGIM Real Estate Germany AG, a regulated entity by the Bundesanstalt fiir Finanzdienstleistungen (BaFin).

These materialsare for informational or educational purposes only. The information isnot intended as investment advice and is not arecommendation
about managing or investing assets. In providing these materials, PGIM is not acting as your fiduciary.

These materials represent the views, opinions and recommendations of the author(s) regarding the economic conditions, asset classes, securities, issuers
or financial instruments referenced herein. Distribution of this information to any person other than the person to whom it was originally delivered and

to such person’sadvisersis unauthorized, and any reproduction of these materials, in whole or in part, or the divulgence of any of the contents hereof,
without prior consent of PGIM Real Estate is prohibited. Certain information contained herein has been obtained from sources that PGIM Real Estate
believes to be reliable as of the date presented; however, PGIM Real Estate cannot guarantee the accuracy of such information, assure its completeness,
orwarrant such information will not be changed. The information contained hereinis current as of the date of issuance (or such earlier date as referenced
herein) and is subject to change without notice. PGIM Real Estate has no obligation to update any or all of such information; nor do we make any express
orimpliedwarranties or representations as to the completeness or accuracy or accept responsibility for errors. These materials are not intended as an
offer or solicitation with respect to the purchase or sale of any security or other financial instrument or any investment management services and should
not be used as the basis for any investment decision. Past performance is no guarantee or reliable indicator of future results. No liability whatsoever is
accepted forany loss (whether direct, indirect, or consequential) that may arise from any use of the information contained in or derived from thisreport.
PGIM Real Estate and its affiliates may make investment decisions that are inconsistent with the recommendations or views expressed herein, including for
proprietary accounts of PGIM Real Estate or its affiliates.

The opinionsandrecommendationshereindonot take intoaccountindividual client circumstances, objectives, orneedsandare notintended as
recommendations of particular securities, financial instruments or strategies to particular clients or prospects. No determination has been made regarding
the suitability of any securities, financial instruments or strategies for particular clientsor prospects. For any securities or financial instruments mentioned
herein, the recipient(s) of this report must make its own independent decisions.

Conflicts of Interest: Key research team staff may be participating voting members of certain PGIM Real Estate fund and/or product investment committees
with respect to decisions made on underlying investments or transactions. In addition, research personnel may receive incentive compensation based upon
the overall performance of the organization itself and certain investment funds or products. At the date of issue, PGIM Real Estate and/or affiliates may be
buying, selling, or holding significant positions in real estate, including publicly traded real estate securities. PGIM Real Estate affiliates may develop and
publish research that isindependent of, and different than, the recommendations contained herein. PGIM Real Estate personnel other than the author(s),
suchassales, marketingand trading personnel, may provide oral or written market commentary orideas to PGIMReal Estate’sclientsor prospectsor
proprietary investment ideas that differ from the views expressed herein. Additional information regarding actual and potential conflicts of interest is
available in Part 2 of PGIM’s Form ADV.

Occurrences of epidemics, depending on their scale, may cause different degrees of damage to national and local economies that could affect the value of
the Fund and the Fund’s underlying investments. Economic conditions may be disrupted by widespread outbreaks of infectious or contagious diseases, and
such disruption may adversely affect real estate valuations, the Fund’s investments, and the Fund and its potential returns. For example, the continuing
spread of COVID-19 (alsoknown asnovel coronavirus) may have an adverse effect on the value, operating resultsand financial condition of some orall
of the Fund’s investments, aswell as the ability of the Fund to source and execute target investments. The progress and outcome of the current COVID-19
outbreak remainsuncertain.

© 2020 PFI and its related entities.

PGIM Real Estate | June 2020 | REF: a0F4R00002 Th4UFUAZ 8



Bg

a
ul
I

X

AERHNE PGIM Y 7A 2257 — F MER L 72 b D TF, PGIM Y 725 — k%, KE SEC D&
PRILEREN &4 TH 5 PGIM 4 v 27 OFRBPEEH 2 4 2 e LT, PGIM A v 7 2B C¥EK%
1T oTwnwE,

ARERHT, FFEOSMAEMOBFE X IIIGEE HWE LzdboTiEd Y A, T, KAERICEHEK
NIZHNBRFLCOWTRSBERINLGZLLHY T,

RHEIN TR IEHAFERARSTORMTHY, CnNORESEEHET LDV T T, T,
ZDMEROMENE KW T 20 TIIRL ., MRoTGEBEOLHEXFILET 2O THIH Y I ¢
Ao

AERHCEE I N TV 2 TTGEE T — 2 R OEIRE IEHE X 2 Lk L - S EE®RE» 5 AF L7z
b DTT R, *OERDIEMME. HEEMICOWTUHBEIAT 2D DTIEH Y T4,
WEEOERAFEBIILT LD FEROEAREFLZRET 20 TEH Y A,

KERNZER. 2t BB LEDT A 25 3 W EHREY1TS 20 1B INZ b DTIEH Y
THA,

W X ZHEATKFE R LIS, AERO - 382 EH T 5 2 & I3RS BHIOEL T,
“Prudential”. “PGIM”, N FhouElfuy s - > vRrlF, TATvivr - 77 4F vy
YN AV IBIOZOBES O — 2= THH, HZHOE - M TERINTVE T,
PGIM ¥ ¥ X vk &k, HARKFR OBy — e XEBEAT LT vy - 77 4 F vy v L D—
BThH, BEEIV—T v ¥ Ltht BRALBERED Y T A,

PGIM ¥ v X v R &1

Rl SING IS BERMEER (&8h) %3925

A S —MEEEAN &GS . — AR B AR EEREZE &
PGIMJ73611





