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1 | INTRODUCTION

The article investigates real estate investment trusts (REITs) as investment funds dedicated to
the real estate sectors that have originated in financial markets of both advanced and emerging
economies. We focus on the period 2001 to 2022 during which REITSs share prices have increased
dramatically, and their market capitalization surpassed $2.5 trillion, at 2% of global stock market
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capitalization in 2022 (2023 Nareit Outlook).' This has coincided with rising global house prices,
which have increased steadily since the 2007-09 Global Financial Crisis (GFC), and they have now
surpassed their pre-crisis peak. At the same time, the managed real estate market is now worth
over $11 trillion globally (2022 MSCI report). Housing markets have been shaped by the entry of
institutional investors, especially in the United States (Ghent, 2021; Garriga et al., 2023; Lambie-
Hanson et al., 2022; Mills et al., 2019).? In this article, we focus on REITs as a unique case study
for the impact of institutional investors on housing markets around the world.

Whereas most work on institutional investors has largely focused on a single country (mostly
the United States), REITS’ relatively stringent regulatory framework is similar across countries,
allowing us to study the role of institutional investors across a wide number of countries around
the world. In particular, as a means of expanding investors’ diversification opportunities, the
development of REITs is often encouraged with tax breaks by domestic authorities for its con-
tribution to financial development, both in terms of deepening and widening access to financial
markets (Cannon & Cole, 2011; International Monetary Fund, 2008; HM Treasury, 2005). At the
same time, in order to maintain their tax benefits and forgo corporate taxation, REITs must abide
to particularly stringent regulations in most countries. They are generally required to pay out
around 90% of their income as dividend, and also abide by leverage limits in some countries,
while maintaining a significant share of their assets (hovering around 75%) invested in real estate.
This framework that helps make them attractive to investors, also constrains their financing and
investing choices (Brown & Riddiough, 2003; Breuer et al., 2023; Dogan et al., 2019). Indeed, REITs
do frequently tap capital markets to expand their operations and hold large share of their portfo-
lios in real estate. In this article, we study how the entry of institutional investors in the real estate
market via REITs contributes to house price and rent growth over the period 2001 to 2022 for a
representative group of large cities in advanced economies and emerging markets.

Since the collapse registered during the 2007-2009 GFC, house prices around the world
have recovered their upward trajectory (Figure 1). REIT prices have followed similar dynamics
(Figure 1).> The sustained increase in house prices and REIT prices in the post GFC period corre-
sponded to a dramatic increase in REIT capital flows. As shown in Figure 2 (panel a), REIT capital
flows have gone from relatively small values in the early 2000s to become more persistent in the
post GFC period up until the 2020 COVID-19 pandemic episode, with a temporary retrenchment
followed by a dramatic recovery.* Preliminary graphical analysis suggests that these dynamics are
related, as countries with higher REIT capital flows in the period 2001-2022 also exhibit higher
growth in house prices over the same period on average (Figure 2, panel ¢). The high volatility of
REIT valuation and flows motivates us to investigate its implications on the stability of housing
markets around the world.

Our main contribution is to provide evidence about the impact of institutional investors on
house prices by studying the capital flows of one class of institutional investors, the REITs.” The

LREITs are listed as one of the major recent displacements in the classic textbook on financial crises “Manias, Panics and
Crashes. A History of Financial Crises” (Aliber et al., 2023, p.54).

2The presence of institutional investors in rented real estate has recently attracted public outrage and regulators have
started to take action in various countries. See, for example, “Barbarians at the garden gate,” The Economist, 20
November 2021.

3The rise of REIT prices has outpaced the general rise in stock markets, thus indicating specific renewed interest by
investors in this product.

4House prices and rent prices by city, and REIT capital flows by country are reported in Figures 1A-3A in the Appendix.

5 REITs are proving increasingly popular with institutional investors attracted by their stable cash flow and relatively liquid
shares. See the 2023 Nareit Economic Outlook and Moss and Baum (2013) for a survey of market participants.
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FIGURE 1 Dynamics of the nominal house price index (solid line) and the REIT index (dashed line). The
figure shows the median quarterly series of the nominal house price index and REIT price index across countries
in our sample. House price data for multifamily properties at city level is from the OECD National and Regional
House Price Indices and national sources (see Table A5 in the Appendix for details). The REIT index measures
the stock market performance of REITs around the world and it is calculated as the median across the countries
in our sample of REIT stock price indices obtained from the GPR REIT and General Indices (in USD), with the
exception of Thai REITSs price data collected from Orbis. Base year is 2015.

emergence of institutional investors in general has been studied in the US housing market (Ghent,
2021; Lambie-Hanson et al., 2022). Mills et al. (2019) suggest that this trend is primarily driven by
tight mortgage markets, large housing supply and technological advances. Garriga et al. (2023)
find that smaller institutional investors are more active locally than larger ones and their invest-
ment activity matters for house prices and housing affordability locally. There is also a strand of the
literature, which studies the impact of speculative activity by retail investors in real estate, again
mostly covering the US market (Bayer et al., 2021; Chinco & Mayer, 2016).° It is difficult to general-
ize these findings based on the market structure of the United States to other countries (Andonov
et al., 2015; Brounen et al., 2012; Carlo et al., 2021). But, building on the similarity in regulation
across countries, we study REITs as uniquely homogeneous investors across countries, and build
measures of REIT capital flows for a set of 15 countries including both advanced and emerging
markets to study the implications of the entry of these investors in housing markets around the
world. As REITs are required to hold a sizeable share of their assets in real estate investments to
maintain their tax benefits, we expect REIT capital flows to drive up the demand for real estate
and, ceteris paribus, increase house prices. As residential equity REITs build income-generating
portfolios of rental multifamily properties, they invest in properties that are not resold in the short
term, but they are rather held for rental. This creates a permanent demand for housing that pushes
up house prices (Bracke, 2021; Mills et al., 2019). To offer a comprehensive study of the impact on

6 A strand of the literature studies foreign investors, documenting a significant exposure of house prices to capital flows
(Aizenman & Jinjarak, 2009, 2014; Badarinza & Ramadorai, 2018; Barcelona et al., 2021; Cvijanovic & Spaenjers, 2021;
Davids, 2020; Favilukis et al., 2013; Favilukis & Van Nieuwerburgh, 2021; Gorback & Keys, 2020; Tillmann, 2013). Private
equity entry in real estate also attracted recent attention for its effect on housing affordability (Christophers, 2022; Fields
& Ufter, 2016).

8sUeD| 7 SUOWILOD BA1RR.D 3|qedl|dde ay) Aq peusenoh are SsjoLe O ‘8N J0 S9N o} ArlqIT 8UIUO AB]IA UO (SUOTIPUD-PUe-SWelW00" A3 | I AReiq 1 puI|uO//SAIY) SUORIPUOD PUe Wi L 8y} 88S *[202/TT/ST] uo Ariqiauliuo A|im ‘uopuo JO AuseAiun ‘AND A vTSZT 6229-0rST/TTTT OT/I0p/W0D"A3| 1M AReiq1jeul|uo//sdny Woaj papeojumod ‘0 ‘62290rST



4 BANTI AND PHYLAKTIS
I wiLey E

-20

REIT flows (log) (2001-2022)

(@) Aggregae REIT capital flows (bn$) FIGURE 2 Residential equity REIT
capital flows and house price growth.
The figure shows the quarterly series of
residential equity REIT capital flows

60

“ aggregated across our sample of

countries in USD billions (panel a), the
20 quarterly house price growth averaged
/\ across the countries in our sample in %
o \ (panel b), and the 2001-2022 average
\/ house price growth and REIT flows (in
logs) for the countries in our sample

200193 200541 200893 2012q1 201503 2019q1 202243 (panel ¢).
qdate

(b) Average house price growth (%)

.04+

029

0 W
-.02+
-.04+

T T T T T T T
200193 2005q1 200893 2012q1 201593 2019q1 202293
qdate
() House price growth and REIT capital flows
74
SUSA
64
*GBR
51 i
®AUS -7
AN __ "7
41 e
-—=7 *TUR
34 SFRA
oESP eBEL ®JPN
*SGP *IsR
oGRURL eBGR ®THA
24
T T T T T
-.005 0 .005 .01 .015

House price growth (2001-2022)

housing markets, we also study the role of REITs in rental markets. As REITs develop and refur-

b

ish properties in urban areas with strong rental markets, they potentially increase the supply in

areas with excess demand for rental accommodations, thus reducing the appreciation of rents in
these cities. Given their potential effects on house prices and rent, REITs may ultimately alter the
housing market structure and households’ buy versus rent decisions, with possible consequential
longer-term effects on house prices.

Our article also speaks to the broader debate on the financialization of housing markets. While

there is no unique definition, the term financialization is generally used to indicate the increasing
role of finance in the economy (Mazzucato, 2018; Turner, 2010). The UN defines financialization

(0)

f housing as the “structural changes in housing and financial markets and global investment
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whereby housing is treated as a commodity” (UN, 2017, p. 3). Traditionally, the literature has
studied the financialization of housing focusing on housing finance, including mortgage market
development and the related securitization activity, and its impact on housing markets within and
across countries.” Widening access to housing for domestic and foreign investors, REITs have the
potential to expose housing markets to financial shocks that originate both domestically and inter-
nationally, and thus disrupt housing markets. We contribute to this body of work by investigating
the effect associated with REITs for the long-run dynamics of house prices around the world.

Focusing on a panel of 57 cities in 15 countries from 2001 to 2022, we estimate the impact of
residential equity REIT capital flows on the growth of multifamily house prices and rent prices.
We deal with potential endogeneity by employing an instrumental variable (IV) two-stage least
squares (2SLS) estimation approach. Our IV strategy identifies a source of exogenous demand
for REITs by pension funds driven by shifts in their portfolio allocation triggered by changes in
the share of the retired population.® We then turn to the identification of a long-run relationship
between house prices and REIT capital flows to determine whether the financialization process
has significant long-run consequences for housing markets. We estimate these long-run effects by
employing a cross-sectionally augmented panel error correction model (CS-ECM) that allows us
to deal with both endogeneity issues arising from the feedback effect from house prices to REIT
capital flows and omitted common variable biases in the modeling of house price dynamics. We
show that house prices respond positively to REIT capital flows, and that this effect is sustained
in the long run. At the same time, we find that REITs reduce the pressure on rental markets, as
they are associated with declining rent prices. We subject our analysis to numerous tests, including
selecting different subsets of REITs and controlling for the sustained growth in REIT capital flows
in the post-GFC period and for house price volatility during the COVID-19 pandemic, to confirm
that our results are not sample dependent, and our results remain robust.

In the next section we provide details on the residential equity REIT markets around the world.
We then describe the construction of the REIT capital flows measure and present the data in
Section 3. We set up the research strategy of the article and present the empirical analysis of the
impact of REIT capital flows on housing markets in Section 4. Section 5 reports robustness tests.
Finally, Section 6 concludes.

2 | INSTITUTIONAL BACKGROUND
2.1 | REIT investment strategies

REITs are companies that invest in real estate either directly by owning and operating properties
(equity REITs), or by financing it (mortgage REITSs). Our focus in this article is on publicly listed
residential equity REITSs, that are companies that invest in residential real estate and whose stocks
are listed on stock exchanges. Residential REITs are the third largest REIT sector, accounting for

7This literature is vast. A large body of work identifies mortgage market development and securitization as key forces
behind the rise of house prices, transaction volume and affordability in housing markets, which led to the GFC (Aalbers,
2016; Brunnermeier, 2009; Duca et al., 2010; Dewilde, 2018; Justiniano et al., 2019; Mian & Sufi, 2022). Moreover, these
developments in housing finance have increased house price comovement within and across countries (Claessens et al.,
2011; Cotter et al., 2015; Choi & Hansz, 2021; Diamond & Rajan, 2009; Landier et al., 2017; Milcheva & Zhu, 2016).

8 We discuss the role of pension funds in REIT markets around the world in Section 2.2 and we provide an in-depth
description of our IV strategy in Section 4.1.1. Tests for instrument validity are reported in Section 5.1.
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16.6% of the global REIT industry (2024 Global Property Research 250 REIT Quarterly Report).
Although REITs can be classified as institutional investors (i.e., Garriga et al., 2023), their share-
holders are both institutional and retail investors (Andonov et al., 2015; Brounen et al., 2012; Carlo
etal., 2021). Among institutional investors, REITs are unique because of their tax regime and strin-
gent regulation. Specific thresholds vary by country, but in general to maintain their tax benefits,
REITs must satisfy minimum requirements on their dividend payout (around 90%), real estate
assets (around 75%), and for some countries limits on leverage (ranging from 45% to 75%) (see
Tables Al and A2 in the Appendix for details on regulation and market sizes across countries).
And this regulatory framework has repercussions for the capital structure of REITs (Breuer et al.,
2023; Dogan et al., 2019; Ott et al., 2005).

To provide insights on REIT markets and portfolios, we gather details on the investment strate-
gies of the REITSs in our sample from the “industry & activities” section of the “company profile”
reports from Orbis. Furthermore, where necessary we gather information on REITs operations
from their investor reports, financial statements, and websites. We provide details of the invest-
ment strategy of the largest international residential equity REITs by country in Table A3 in
the Appendix.

In general, REITSs strategic investments mainly involve buying and holding income producing
properties for rental or leasing. 94% of international REITs in our sample mention renting as one
of the main operations. In the United States, the Securities and Exchange Commission specifies
that “[...] a REIT must acquire and develop its real estate properties primarily to operate them as
part of its own investment portfolio, as opposed to reselling those properties after they have been
developed.”

In line with the goal of building an income generating portfolio, the main investment sector
of US and international residential equity REITs is multifamily real estate in urban centers with
well-established rental markets. In the United States, multifamily REITs are two-thirds of the
residential equity REIT industry, with a market capitalization of $116.71 billion at end 2022 (FTSE
Nareit). Internationally, over 73% of the international residential equity REITs in our sample invest
inurban areas. Consistently with the evidence on general buy-to-rent investors in the United King-
dom in Bracke (2021), UK residential equity REITSs tend to develop and manage rental properties
located in the largest cities. Similarly in Japan, residential equity REITs mainly invest in rental
properties in the metropolitan areas of Tokyo and other major cities. The established rental mar-
kets in urban areas also attract REIT investments in Canada, France, Ireland, Singapore, Spain,
and Thailand. In some countries, investments are less concentrated in urban areas and instead
extend to regional as well as urban locations. This is the case in Australia and Israel. Australian
REITs tend to develop, invest and manage communities of residential properties for sale and rent.
In other countries, such as Bulgaria, Greece, and Turkey, the largest REITSs core activities involve
the development and sale of residential properties.

2.2 | Pension funds and REITs

Globally, public and private pension funds allocate over $1 trillion of their $16 trillion in assets
under management to real estate (2016, Preqin).10 This is a significant amount, as it represents
around 20% of global real estate assets under management, that amount to $4.7 trillion in 2022

9 SEC Investor Bulletin, available at https://www.sec.gov/files/reits.pdf.

10“pension Funds Investing in Real Estate” in the 2016 Real Estate Spotlight, available at https://docs.preqin.com/
newsletters/re/Preqin-RESL-September-16- Pension- Funds-Investing-in-Real- Estate.pdf.
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(ANREV/INREV/NCREIF Fund Manager Survey 2022). Among real estate sectors, multifamily
is the second largest sector, after office and before retail, and accounts for 21.4% of the distribution
of global pension funds allocation (PREA 2017 Investor Report). Andonov et al. (2015) document
that over 90% for European funds and around 70% of Australian and Canadian pension funds
invest in real estate over the period 1995-2011. A similar share is reported for the United States in
a survey of institutional investors by Dhar and Goetzmann (2006) and by Nareit.!!

Andonov et al. (2015) report that in 2011 pension funds covered by the CEM database (including
the United States, Canada, Europe, Australia, and New Zealand) held directly around $60 billion
of their assets under management in REITS. This represents an important share of the REIT mar-
ket, amounting to around 10% of the FTSE EPRA Nareit Global REITs Index. The amount was
similar in 2009, at $74 billion and 11% of FTSE EPRA Nareit Global REITs Index (Andonov et al.,
2013). However, it is not easy to pinpoint pension funds’ exact holdings of REITs, as they com-
monly hold these positions through asset managers (Brounen et al., 2012). Andonov et al. (2015)
document that in the period 1990-2011 over 59% of REIT assets were managed externally by the
funds.'” And asset managers are large holders of REITs. In five different countries, Brounen et al.
(2012) show that investor advisors’ total share ownership of REITs is substantial, ranging from
28% in France to 57.7% in the United States in 2009. Indeed, the literature argues that pension
funds are key investors (Ciochetti et al., 2002; Carlo et al., 2021; Ghent, 2021; Hartzell et al., 2014).
Documenting the recent trend of institutional investors into the US single-family real estate sec-
tor, Molloy and Zarutskie (2013) explicitly mention attracting investors such as pension funds as
a rationale for turning large single-family portfolios into REITs."

Turning to individual countries, pension funds are important investors in US REITs. US pen-
sion funds held directly over $34 billion of REIT shares in 2021 (2022, Nareit).!* The indirect
holdings are larger. In a rare detailed study of direct as well as matched managed pension fund
holdings, Ciochetti et al. (2002) show that pension funds are the largest institutional holders of US
REITs, holding 27.9% of REIT outstanding shares, of which 23.3% are residential REITSs, the second
largest sector after office. Although they report low direct holdings just above 6%, Brounen et al.
(2012) show that US pension fund ownership significantly affects both REIT performance and
trading activity. Studying US REIT firm inefficiency, Chung et al. (2012) document a significant,
negative effect of pension funds.

Among the larger REIT markets outside the United States, investment trusts are the second
largest direct holders of REITs in Japan (holding around 34%), just after banks (48%), while the
share held directly by pension funds is lower at 0.6% in 2022 (Japan Exchange Group REIT Investor
Report). Given the important share of investments by asset managers, if pension funds hold REITs
indirectly, we expect their overall share to be significantly larger. Empirical work supports this.
Brounen et al. (2012) show that although relatively small, Japanese pension fund ownership sig-
nificantly affects trading activity in REITs during extreme market events (in both up and down
markets). And the effect is larger than that of other investors.

According to APRA statistics, Australian pension funds held directly around $39 billion in
listed properties at end 2022."° Although the figure also includes international listed properties

I “How Pension Funds are Utilizing REITs” in REIT Magazine, 05/27/2022.

12See figure 1in Andonov et al. (2015) for a scheme of the ways in which pension funds invest in real estate.

13 More in general, attracting institutional investors into the real estate sector was one of the objectives of the introduction
of a new taxation reform and the institution of REITs in the United Kingdom in 2007 (Barker, 2004; HM Treasury, 2005).
14 “How Pension Funds are Utilizing REITs” in REIT Magazine, 05/27/2022.

3 “Quarterly superannuation statistics,” APRA December 2022, available at https://www.apra.gov.au/quarterly-

superannuation-statistics.
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and listed real estate companies other than REITs, pension funds’ share is sizeable compared to
REIT stock market capitalization.

Along the same line, overall exposure of UK REITs to pension funds can be expected to be
larger than their direct holdings, as pension funds are traditionally the largest clients of invest-
ment advisors (UK Investment Association 2023 Annual Survey), and investment advisors are the
largest holders of UK REITS, holding over 32% of their shares in 2009 (Brounen et al., 2012). Direct
holdings of REITs by UK pension funds amounted to 7% of REIT shares in 2016.'°

Finally, looking at smaller REIT markets, we find significant role of pension funds. Of the global
pension funds in CEM database in 1990-2011, Canadian pension funds invest the lowest share
of their assets in REITs, 15% compared to an average 30% for funds in other countries. In our
sample, we find that the largest public pension fund, the Canada Pension Plan (CPP), reports a
$4.41 million holdings in the largest residential equity REIT, Canadian Apartment Properties.

While over 90% of pension funds in Europe report that they invest in real estate (Andonov
et al., 2015) and more than half invest in listed real estate companies (Andonov et al., 2013), their
direct holdings of REITs are small. European pension funds that invest in REITs hold directly only
around 4% of their assets in REITs in 2019 (Mercer European Asset Allocation Survey 2019). In
Spain, OECD data indicate that pension funds directly invested $185 million in real estate funds
(including but not exclusively REITs) in 2021. In Belgium, the amount reached $258 million in
2020, the last available observation. Nonetheless, these figures are likely to underestimate Euro-
pean pension funds holdings, as they do not include positions via asset managers, which are the
main vehicle for pension funds investment in real estate (Andonov et al., 2015) and who are large
holders of REITs (Brounen et al., 2012).

Looking at the current shareholder composition of the largest Israeli REITs in our sample, data
from the Tel Aviv Stock Exchange indicate that over 7% of their shares are held by pension funds
directly, while around 10% of REITs’ shares are held by large national insurance and financial
firms operating pension funds (such as Migdal, Phoenix, and Clal Holdings)."” In line with evi-
dence from other countries, this suggests that the overall interest of Israeli pension funds in REITs
is expected to be larger than their direct holdings.

In conclusion, although at different level of development, we document how residential equity
REITs around the world share similarities in terms of their investment portfolios in multifamily
real estate properties with income generating potential. We also argue that although direct data
is not available, pension funds are important REIT investors.

3 | DATA
3.1 | Residential equity REITs

We measure REIT capital flows as the net equity capital raised by residential equity REITs for
each country in which they have been introduced and for which we have data available. We follow
the traditional corporate finance literature (Baker & Wurgler, 2002; Fama & French, 2005; Hov-
akimian et al., 2004) and the relatively more limited literature on the capital structure of REITs

16 Beath and Flynn (2018) estimate that UK pension funds hold EUR 5.3 billion in REITs in 2016, which is around 7% of
REIT market capitalization.

17Tel Aviv Stock Exchange provides Interest Parties reports for quoted stocks, available at https://market.tase.co.il/en/
statistics/free_float/market_cap_equity.

8sUeD| 7 SUOWILOD BA1RR.D 3|qedl|dde ay) Aq peusenoh are SsjoLe O ‘8N J0 S9N o} ArlqIT 8UIUO AB]IA UO (SUOTIPUD-PUe-SWelW00" A3 | I AReiq 1 puI|uO//SAIY) SUORIPUOD PUe Wi L 8y} 88S *[202/TT/ST] uo Ariqiauliuo A|im ‘uopuo JO AuseAiun ‘AND A vTSZT 6229-0rST/TTTT OT/I0p/W0D"A3| 1M AReiq1jeul|uo//sdny Woaj papeojumod ‘0 ‘62290rST


https://market.tase.co.il/en/statistics/free_float/market_cap_equity
https://market.tase.co.il/en/statistics/free_float/market_cap_equity

BANTI AND PHYLAKTIS E W 9
ILEY

(Ling & Naranjo, 2003), and construct the measure of net equity issues as the difference between
the change in book equity and the change in retained earnings. The book equity is the difference
between total assets and total liabilities, whereas retained earnings are given by net income minus
total dividends. Then, we aggregate net equity issues by country of incorporation of the REITs. We
remove outliers by winsorizing each series for the full sample period at 1%.'® We retrieve balance
sheet data from Compustat for all REITs with Standard Industry Classification (SIC) code 6798.
Amongst the universe of REITs, we are interested in equity REITs who operate in residential hous-
ing. We identify residential equity REITs from the global industry classification standard (GICS)
codes 60101060, 60106010, and 60106020. There are also REITSs that operate in two or more sectors.
For these diversified REITs, we manually check information on their business in Orbis and clas-
sify them as residential equity REITs if the description of “industry & activities” in the “company
profile” report mentions residential operations. Including both active and dead companies, we do
not have survivorship bias in our sample. After the screening and matching with data available
for all other variables, we have 166 REITs, of which 104 are residential and 62 are diversified REITs
with part of their operations in residential real estate.'® The data coverage includes 15 countries.”’

3.2 | House price data

For each country in which residential equity REITs operate, we select cities with more than
300,000 inhabitants for which house price data is available. Our selection criteria and definition
of a city is based on the UN World Urbanization Prospect (latest revision in 2018). For the United
States and United Kingdom, house price data are available for a large number of cities with over
300,000 inhabitants. To avoid over-representing these countries in our dataset, we restricted the
sample to the top 10 cities by size for these countries.?! Real residential house prices are primarily
collected from the OECD Regional House Price Database. We focus on house price indices for
apartments or multifamily dwellings, as REITS’ residential equity investment strategies focus on
multifamily properties.”> Our final sample comprises multifamily real house price data from the
OECD Regional House Price Database for Adelaide, Brisbane, Canberra, Melbourne, Perth, and
Sydney in Australia; Lyon, Marseilles, and Paris in France; Dublin in Ireland; Athens in Greece;
and Nagoya, Osaka, and Tokyo in Japan. When house price data for multifamily dwellings are not
available from the OECD database, we turn to national sources. In particular, we rely on national
sources for multifamily house price data for Antwerpen, Bruxelles, and Gent in Belgium; Plovdiv,

18 Results are qualitatively similar when using the raw series. These results are reported in Table A9.

19 We test the robustness of our results by building a measure of REIT capital flows (1) aggregating capital flows of all equity
REITs irrespective of their specialization, (2) focusing on the subsample of REITs dedicated to residential real estate (i.e.,
not diversified). Overall, our data set includes 765 equity REITs. Results are reported in Section 5.2.

20 There are 16 countries with active residential equity REITs, but we drop one country, South Africa, due to lack of
house price data at city level from public sources. Table A4 in the Appendix gives more details on the composition of
our residential equity REIT capital flows. Figure 3A depicts REIT capital flows by country.

2l We test that our results are robust to the inclusion of the top 25 cities in the United Kingdom and United States and
results are confirmed. We report these results in Table A10 in the Appendix.

22 Most recently, a subset of residential REITs have started to specialize in single-family properties, mostly in the US mar-
kets. In our sample, we have 7 single-family residential REITs in the United States, 1 in the United Kingdom and 1 in
Canada. We conduct an analysis on this subset in the robustness section. For this analysis, we match the single-family
REIT capital flows with house price data for single-family properties. More details are provided in Section 5.2.
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Sofia, and Varna in Bulgaria; Singapore; Bangkok in Thailand; Birmingham, Glasgow, Leeds, Liv-
erpool, London, Manchester, Newcastle, Nottingham, Sheffield, and Southampton/Portsmouth in
the United Kingdom; and Chicago, Dallas, Houston, Las Vegas, Los Angeles, New York, Philadel-
phia, Phoenix, San Antonio, and San Diego in the United States. Due to unavailable data for
multifamily properties, house price data for Haifa, Jerusalem, and Tel Aviv in Israel; Barcelona,
Madrid, and Valencia in Spain; and Ankara, Istanbul, and Izmir in Turkey include all types of
dwellings. Data for multifamily house price data for Calgary, Montreal, Ottawa-Gatineau, Toronto,
Vancouver, and Victoria in Canada are available only from 2017 until 2021, so we rely on the longer
series for single-family dwellings available for the full sample period from the OECD. The corre-
lation between the single-family and multifamily series is over 70%. We also run the estimations
with the shorter multifamily series and results are qualitatively unchanged (see Table All in the
Appendix). Details on house price data and sources are available in Table A5 in the Appendix.
Our sample includes 57 cities in 12 advanced economies and 3 emerging markets, from January
2001 to December 2022.>* We conduct our analysis at quarterly frequency.

3.3 | Other housing market data

In addition to house price data, we collect rent prices for multifamily housing from national
sources for the cities in Canada, Ireland, Thailand, the United Kingdom, and the United States,
and for Paris. When multifamily data is not available, we follow the OECD Housing Affordability
Database and collect the consumer price indices (CPIs) for actual rentals for housing. This is the
case for cities in Australia, France (Lyon and Marseilles), Japan, Singapore, Spain, and Turkey.
Finally, when rent data at city level is not available, we rely on country-wide indices from the
OECD Housing Affordability Database. In particular, we rely on country-wide data for Athens,
Brussels, Sofia, and Tel Aviv, and we drop other cities in Belgium, Bulgaria and Israel for which
rent data are not available. For this reason, our final sample for the analysis of rental markets
covers 51 of the 57 cities of the house price data set. All measures are converted to constant 2015
dollar values. Details on data sources and coverage are provided in Table A6 in the Appendix.

To determine the effect on housing supply, we consider the issuance of new permits for resi-
dential buildings, or similar, collected from the websites of the relevant statistics department in
each country. Details on data sources and coverage are provided in Table A7 in the Appendix.

3.4 | Controls

We employ a set of controls for traditional determinants of the demand for housing at city level,
such as population growth, unemployment rate, and income growth (Garriga et al., 2023; Lambie-
Hanson et al., 2022). We also control for country-wide determinants, including the rate of growth
of the real gross domestic product (GDP), domestic real short-term interest rates, domestic private

2 Our analysis starts in 2001 when data on pension fund investment regulation for the instrumental variable become
available. Due to limits in house price data availability, data series start later for some countries: 2003 for Australia; 2006
for Greece; 2008 for Japan; 2010 for Belgium and Turkey; 2011 for Thailand; 2017 for Israel. Also the sample starts later
because REITs have been introduced later for some countries: 2002 in Singapore; 2003 in France; 2004 in Bulgaria; 2007
in the United Kingdom; 2009 in Spain; and 2013 in Ireland. See details on REIT introduction and regulation by country in
Table Al in the Appendix.
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TABLE 1 Descriptive statistics.

Variable Obs Mean St dev Min Max
Housing market variables

House price growth (%) 3439 0.44 2.76 -17.19 16.27
Rent growth (%) 2489 —0.005 1.63 —18.36 10.09
Building permits growth (%) 2980 0.32 58.44 —332.14 421.21
Residential REIT flows (bn$) 3439 0.36 0.86 —2.03 5.49
City-level controls

Population growth (%) 3439 1.02 0.93 —5.87 5.29
Unemployment (%) 3439 7.33 3.87 0.25 29.70
Income growth (%) 3439 3.74 5.62 —36.67 46.63
Country-level controls

Short-term rates (%) 3439 1.22 2.66 —12.41 24.22
GDP growth (%) 3439 0.41 5.49 —26.55 30.00
Bank flows (bn$) 3439 22.69 134.62 —564.80 840.62
Private credit (%GDP, index) 3439 169.59 37.89 50.00 348.91
Inflation (%) 3439 0.69 1.30 —-2.87 24.91
Stock returns (%) 3439 0.85 6.84 —37.24 31.66

Note: Descriptive statistics of the quarterly series of the main variables for the period 2001-2022 for the sample in our baseline
model. House prices are quarterly percentage changes in the house price index. Rent growth is the quarterly percentage change
in the real rent index. Building permits are the percentage change of the number of new residential building permits issued.
Residential REIT flows are national quarterly net equity issues by residential equity REITs in $ billions. Population growth is the
percentage change in the city total population. Unemployment is the city unemployment rate. Income growth is the percentage
change in household disposable income in the city. Short-term rates are short-term real interest rates in %. GDP growth is quarterly
growth in real GDP. Bank flows are real FX and break adjusted changes in foreign bank claims in $ billions. Private credit is the
credit to the private nonfinancial sector as % of GDP. Inflation is the annualized inflation rate of the country in %. Stock returns
are the log returns of the stock market index in %.

credit as a share of the GDP of the country, and the inflation rate (Aizenman & Jinjarak, 2009).
As REITs are financial market instruments, we also control for stock market performance and
include stock market returns in the models. To control for the impact of global shocks on the
housing markets via international investors through REITs, we include bank flows that are a well-
documented source of cross-border credit to the local banking sector (Banti & Phylaktis, 2019;
Cesa-Bianchi et al., 2015). Finally, our models include time fixed effects to control for the impact
of global factors on housing markets.

Data is mainly from the IMF, the OECD, and the BIS. We convert nominal series to constant
2015 dollars with the national CPI index. When quarterly data is not available we interpolate
annual data at city level using quarterly national data. Details on the variables and data sources
are provided in Table A8 in the Appendix.

3.5 | Descriptive statistics
Table 1 reports the descriptive statistics of house price growth, REIT capital flows, and the other

variables. The average quarterly change in house prices in our sample is 0.44% with a relatively
high variability, ranging from 16.27% to -17.19%. National quarterly residential REIT capital flows
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are $360 million on average, ranging from $5.49 billion to -$2.03 billion.>* To put in context, their
capital flows represent approximately 14% of overall equity REIT capital flows. Also, aggregating
their capital flows across all countries, global residential REIT capital flows are substantial, at $2
billion on average.

4 | EMPIRICAL ANALYSIS
4.1 | The exposure of house prices to REIT capital flows

We start our empirical analysis with an investigation of the impact of REIT capital flows on house
prices in a panel model with city and time fixed effects, as follows:

house; j; = By + B flows;,_y + Brcontrols;j, 1 +6; + ¥, +¢€ ;> (1)

where house; j , are percentage changes in house prices in city i of country j at time ¢, and flows;,
are net equity issues by residential equity REITSs in country j at time ¢. controls include determi-
nants of the domestic demand for housing at city level, such as population growth, unemployment
rate and income growth, as well as national controls, including short-term real interest rates, real
GDP growth, bank flows, private credit as a share of GDP, inflation rate, and stock market returns.
We test all variables for unit roots, and nonstationary variables such as unemployment rate and
private credit are first differenced. We include city and time fixed effects. As common in this set-
ting, we lag all explanatory variables to account for general endogeneity concerns. Since house
prices may take longer to respond to some factors, we also study different lags, from 6 months to 1
year. We estimate the model for the full sample period, 2001-2022. Our main coefficient of interest
is B; that captures the impact of REIT capital flows on house price growth.

4.1.1 | Identification and IV approach

The identification of a causal effect of REIT capital flows on house prices is not trivial. REITs
are funds invested in real estate and their value is directly related to the value of the underlying
asset, real estate. As asset managers base their investment decisions on expected future values,
and house price returns are persistent, the inclusion of lags of REIT flows does not solve our iden-
tification challenge. In addition, there are common factors that drive both house prices and REIT
capital flows, such as interest rates or economic growth. Although we include an extensive set of
controls, we cannot rule out the possibility of omitted variable bias in our estimation. Moreover,
given the substantial liquidity differential between the two markets, common factors may affect
the more liquid REIT market first and the less liquid housing market subsequently, resulting in
an apparent lagged impact of REIT capital flows on house prices (Bond & Chang, 2012). Thus, the
inclusion of controls in our model may not completely solve the endogeneity issue and an OLS
estimation of our model may be biased.

241t is not uncommon for REITS to redeem their shares from time to time (Harrison et al., 2011), and when redemptions
are higher than new issues, REIT capital flows are negative on average.
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The literature on the effects of financial investments in housing markets has traditionally relied
on an IV approach to deal with these endogeneity concerns. The challenge of this approach is iden-
tifying an appropriate instrument that affects the variable of interest, be this demand for housing
from retail, or foreign investors, while being exogenous to house prices (i.e., Badarinza & Ramado-
rai, 2018; Cvijanovic & Spaenjers, 2021; Garriga et al., 2023). We follow this literature and provide
evidence of a causal link between REIT capital flows and house price growth by employing IV
and 2SLS estimation of our model in Equation (1).

Our choice of instrument needs to account for the endogeneity between house prices and REIT
capital flows. To do so, our instrument must capture the exogenous variation in REITs’ demand
for housing as an investment. In other words, as REIT investments in the housing market may
be driven by dynamics of house prices in various ways, our instrument for REIT investment
activity needs to rule out house price dynamics as a driver. To this end, our choice of instru-
ment for exogenous housing investment demand by REITSs is the exogenous demand for REIT
instruments by pension funds. To capture this exogenous demand, we consider the change in
the share of the retired population in the countries where pension funds are part of the pen-
sion system and are allowed to invest in REITs. We employ an indicator of the share of portfolio
investments by pension funds that is allowed by regulation to be invested in REITs (this variable
is denoted regulation). We build this indicator by collecting information on countries’ pension
systems and the regulation of pension funds’ investment activities from the OECD Annual Sur-
vey of Investment Regulation of Pension Funds and Other Pension Providers. From the Survey
(Table 4, specifically), we extract the share of total investments that is allowed in real estate via
financial intermediaries for each year from 2001 to 2022 for the countries in our sample. We then
obtain a measure for the exogenous demand for REIT investments by pension funds, by multi-
plying this indicator by the change in the share of the retired population over total population, as
IV, = regulation; , X Aretired; ;. Retirement is at the age of 65 for most countries in our sample
(World Bank Survey). Hence, our measure Aretired is the change in the share of the population
over 65 years of age. This data is available for the countries in our sample from the World Bank.
The variable regulation varies between 0 and 1 and picks up the time variation in regulation. As
shown in Figure 3 (panel a), regulation is relatively stable within countries. Hence, most of the
variation in our instrumental variable comes from the change in the share of the retired population
(Aretired), which we report in panel (b).

As a valid instrument our IV must be exogenous to house price dynamics and affect REIT
investment activity. With respect to exogeneity, the share of retired population in a country is
determined by the number of workers that reach the age of retirement and is thus unrelated to
house price dynamics. Differently than the share of the current workforce, retired population
is also not related to common factors such as the performance of the economy. Although the
exclusion restriction is not directly testable, we offer some insights and tests in Section 5.1.

To establish that changes in the share of the retired population affect REIT investment activity
and thus have real effects on the housing market, we need to determine that (1) the share of the
retired population is a driver of the pension funds’ investments in REITs and (2) that pension funds
represent a sizeable influence on REIT capital flows and thus affect their investment allocation.

With respect to the first point, pension funds can be private or public and they operate by col-
lecting contributions from their members, as well as their employers, in exchange for the payment
of a pension, in the form of a lump sum and/or installments, upon members’ retirement. As pen-
sion funds receive members’ contributions, they invest in a variety of assets, among which there is

8sUeD| 7 SUOWILOD BA1RR.D 3|qedl|dde ay) Aq peusenoh are SsjoLe O ‘8N J0 S9N o} ArlqIT 8UIUO AB]IA UO (SUOTIPUD-PUe-SWelW00" A3 | I AReiq 1 puI|uO//SAIY) SUORIPUOD PUe Wi L 8y} 88S *[202/TT/ST] uo Ariqiauliuo A|im ‘uopuo JO AuseAiun ‘AND A vTSZT 6229-0rST/TTTT OT/I0p/W0D"A3| 1M AReiq1jeul|uo//sdny Woaj papeojumod ‘0 ‘62290rST



14 WI L EY E BANTI AND PHYLAKTIS
(a) Evolution of the regulation allowing pension funds into managed real estate investments
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Instrumental variable (IV) dynamics. Panel (a) reports the values of the regulation variable

indicating pension funds’ portfolio ceilings for investments into managed real estate, including REITs. Regulation

has a value of 1 when there are no restrictions, and 0 when investments in managed real estate are prohibited.
Data is from Table 4 of the 2023 OECD Annual Survey of Investment Regulation of Pension Funds and Other
Pension Providers, available at https://www.oecd.org/pensions/annualsurveyofinvestmentregulation

ofpensionfunds.htm. Panel (b) reports the percentage change in the share of the population over 65 year of age in
%. Data are from the OECD historical population data set, except for World Bank data for Thailand. When

quarterly data are not available, linear interpolation of annual data are used.
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the investment in real estate.”” REITs are particular instruments. Regulation makes sure that they
offer a steady stream of dividends, just as direct investments in real estate. Indeed, although pre-
cise numbers vary by countries, REITs are in general required to pay around 90% of their taxable
income as dividends to maintain their tax benefits (see Table Al in the Appendix for details on dif-
ferent requirements across countries). But differently than direct investments, REITs are highly
liquid stock market instruments. In fact, it is not uncommon for asset managers to consider REITs
as part of their equity as opposed to the real estate portfolio (Moss & Baum, 2013). These charac-
teristics are especially attractive for pension funds with high liquidity needs (Ciochetti et al., 2002;
Gerber & Weber, 2007).%° As pension funds mature, as determined by the increase in the age of
their members, they invest more conservatively (Andonov et al., 2017) and they tend to increase
their investments in REITs with stable cash flow (Ciochetti et al., 2002; Gerber & Weber, 2007).
And residential REITs are low risk and have stable cash flows compared to the highly volatile
office and industrial REITs (Brown and Riddiough, 2003; Dogan et al., 2019; Harrison et al., 2011).
Unrelated to house price dynamics, the growth of the share of the retired population (Aretired) is
instead related to the current payments obligations of pension funds in the country. To summarize,
when the share of retired population increases, pension funds’ current payment obligations also
increase triggering higher liquidity needs that the funds satisfy by investing in the more liquid and
stable cash flow generating REITs. Thus, we expect the exogenous demand for REIT investments
by pension funds to increase with the share of the retired population.

Coming to our second point, our identification is based on the assumption that the demand for
REIT investments by pension funds is consequential for REITs’ investment allocation decisions.
Although data on pension funds direct and indirect holdings are not generally available, the lit-
erature argues that they are key investors (Ciochetti et al., 2002; Carlo et al., 2021; Ghent, 2021;
Hartzell et al., 2014). In Section 2.2, we provide available data and evidence of the role of pension
funds in REIT markets around the world. In accordance with the market timing theory of cap-
ital structure (Baker & Wurgler, 2002), REITs are likely to issue equity following strong positive
returns (Boudry et al., 2010; Harrison et al., 2011).%” In a VAR framework, Ling and Naranjo (2003)
show how US REIT capital flows increase for up to three quarters following a positive shock to
returns. And Brown and Riddiough (2003) document how equity issues are used by REITs to fund
investment. Thus, as pension funds increase their demand for REIT investments, pushing their
price high, ceteris paribus, we expect higher REIT capital flows and in turn higher investment
by REITs.

To close the link to REIT capital flows, it is important to note that regulations around the world
mandate the minimum required investments into real estates over REITS’ total assets, as well as
minimum dividend payout of around 90% and some also limits to leverage (see Table Al in the
Appendix). Thus, as residential equity REITs look to increase their investments, limits on retained

25 Some pension funds allow members to decide their investment strategy in various ways. An in-depth review of pension
systems is beyond the scope of our article, but we direct the interested reader to the OECD and World Bank Databases and
Surveys on countries’ pension policy.

26 This point is important for our selection of the instrumental variable. Indeed, in addition to REITs, pension funds can
invest in real estate directly. However, our identification strategy is looking exactly at pension funds’ demand for liquid
investments with stable cash flow, thus making REITs preferable to direct real estate. For this reason we do not worry
about the possibility of funds investing also in real estate, as this will not be related to our proxy of exogenous demand.

27 Although the evidence in the literature on market timing is mixed, it is important to note that REITs are generally
excluded from the sample of firms analyzed in traditional corporate finance studies exactly because of the regulation that
affect their financing choices.
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earnings (and possibly leverage) mean that they have to access capital markets for funding. Brown
and Riddiough (2003) provide evidence that equity REITs tap equity markets to fund investments.
Indeed, we find evidence that REITs tap equity market frequently and substantially (Figure 2,
panel a). Hence, we expect that the growth of the share of the retired population will impact REIT
investments into real estate through its effect on the demand for REITs by pension funds and REIT
capital flows.

We corroborate our discussion with the results from the first stage of the 2SLS estimation of
Equation (1). We report the results in Table 2. In Column (1), we show that the growth of the
share of the retired population when pension funds can invest in REITs is significantly associated
with REIT capital flows, after controlling for city-level and country-level determinants. That is,
an increasingly higher share of the retired population when pension funds are allowed to invest
in REITs is associated with higher REIT capital flows. The Kleibergen-Paap F-statistics for weak
instrument test is 33.70, well above the conventional threshold of 10, allowing us to reject the null
and confirm the relevance of our instrument. Furthermore, by comparing the results of the estima-
tion with and without the inclusion of the instrumental variable as a determinant of REIT capital
flows (Table 2, Columns 1 and 2), we show that the inclusion of the IV improves the explanatory
power of the regression. Looking at other determinants, REIT capital flows increase with house-
hold income growth, GDP growth, and private credit. REIT capital flows are negatively associated
with the inflation rate and marginally bank flows. Overall, these additional variables indicate a
generally positive association of REIT capital flows with good economic and credit conditions.

We conduct multiple tests to support our discussion of the relevance of our instrumental
variable and present them in Section 5.1.

4.1.2 | Empirical results

We present the results of the 2SLS IV estimation of our baseline model (1) in Table 3. For com-
parability, we also report the results of the OLS estimation of the fixed-effect model. Overall, we
find that REIT capital flows are positively associated with house price growth. The relationship
stays significant after controlling for the well-known determinants of the demand for housing
both at city and country level. This effect is not only statistically significant,?® but also economi-
cally meaningful. A standard deviation increase in REIT capital flows results in an annual house
price increase of around 3.28%.%° To compare this effect with well-known macro determinants,
our results for fundamental variables suggest that a standard deviation increase in short-term real
interest rates reduces annual house prices by 1.08%. Moreover, we find the effect not to be transi-
tory. Looking at further lags (Columns 4-6 in Table 3), house price growth increases with REIT
capital flows for up to a year. We confirm the relevance of our instrument with the significant
F-statistics of the Kleibergen-Paap test from the first-stage estimation that we report in Table 2
and discuss in the previous section.

28 We cluster standard errors at city level, but our results are robust to alternative treatments of the standard errors. Stan-
dard errors on the coefficient associated with REIT capital flows (0.010) are 0.0037 when clustered at country level. The
larger standard errors as expected given the relatively lower number of clusters at country versus city level (15 vs. 57).
Heteroskedasticity robust standard errors are smaller at 0.0021. Our results remain significant at the conventional 5% in
both cases.

2 To estimate the economic significance, we calculate the effect of a standard deviation move in REIT capital flows on
annual house price changes by multiplying the quarterly effect (0.8599 x 0.0095) by 4.
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TABLE 2  2SLS first-stage results.

@ )
REIT flows
Regulation XA retired 0.3917%*
(0.063)
Population growth 4.730 1.120
(4.358) (4.724)
Unemployment —0.008 —0.014**
(0.006) (0.006)
Income growth 0.391* 0.629***
(0.209) (0.199)
Short-term rates —0.003 0.004
(0.004) (0.004)
GDP growth 0.626™** 0.7227+*
(0.133) (0.162)
Bank flows —0.000* —0.0007**
(0.000) (0.000)
Private credit 0.401** 0.389**
(0.157) (0.164)
Inflation —2.289** —0.562
(0.986) (0.902)
Stock returns 0.447 —0.114
(0.406) (0.397)
City FE Yes Yes
Time FE Yes Yes
R? 0.47 0.43
First-stage F stat 33.70%*
Cities 57 57
Countries 15 15
Obs 3439 3439

Note: The table reports the results of the first stage of the IV 2SLS estimation of the baseline model in equation (1) in Column (1), and
the same regression without the instrumental variable in Column (2). The dependent variable is REIT flows, the net equity issues of
residential equity REIT. The instrument is the interaction between an indicator for the share of pension funds’ portfolios allowed
in managed real estate, including REITS, and the growth rate of the relative share of retired population, as regulation X Aretired.
City-level controls include population growth, unemployment rate, and income growth. Country-level controls include domestic
short-term real interest rates, real GDP growth, bank flows, domestic private credit, inflation rate, and stock market returns. The
models include city and time fixed effects. Clustered standard errors at city level are reported below the coefficients. First-stage
Kleibergen-Paap weak-identification F statistics are reported below the estimations. Significance of the coefficients is reported as
e and * for 1%, 5%, and 10% respectively. The sample period is 2001-2022.

The results on controls are in line with the literature and our expectations. Multifamily house
prices tend to increase when both city population and household income grow, and to decline
when the unemployment rate increases. The impact of the city-level socioeconomic factors is per-
sistent, and it generally lasts up to a year. Of the country-level macro controls, we find that house
price growth is negatively associated with short-term real interest rates, and positively associated
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TABLE 3 REIT capital flows and house price growth.
@ ) 3 (C))] (5) (6)
OLS v v v v v
6 months 9 months 12 months
House price growth
REIT flows 0.004*** 0.007** 0.010%** 0.009*** 0.004* 0.008**
(0.001) (0.003) (0.003) (0.003) (0.003) (0.004)
Population growth 0.674+* 0.693*** 0.636™* 0.603** 0.543%%*
(0.163) (0.157) (0.157) (0.166) (0.175)
Unemployment —0.002%* —0.002%* —0.001** —0.002%* —0.002%%*
(0.0003) (0.0004) (0.0004) (0.0004) (0.0005)
Income growth 0.053%* 0.0527%** 0.022 0.045*** 0.006
(0.017) (0.016) (0.018) (0.016) (0.025)
Short-term rate —0.001** —0.001** —0.0001 0.001** 0.002%**
(0.0004) (0.0004) (0.0003) (0.0004) (0.001)
GDP growth —0.038* —0.032 —0.00002 0.098** 0.025*
(0.021) (0.022) (0.021) (0.019) (0.015)
Bank flows 0.00001 0.00001 —0.000002 —0.00002***  —0.00002%**
(0.000004) (0.000004)  (0.00001)  (0.000004)  (0.000004)
Private credit —0.024 —0.019 —0.030 0.036™* 0.038%**
(0.018) (0.019) (0.018) (0.017) (0.014)
Inflation 0.484*+* 0.4827%%* 0.448%+* 0.598*** —0.031
(0.069) (0.072) (0.096) (0.055) (0.147)
Stock returns 0.0437* 0.051*** 0.058*** 0.027** 0.016
(0.014) (0.015) (0.011) (0.013) (0.014)
City FE Yes Yes Yes Yes Yes Yes
Time FE Yes Yes Yes Yes Yes Yes
First-stage F stat 33.50%* 33.70™%* 33.84%% 32.12%%* 32.57%%*
Cities 57 57 57 57 57 57
Countries 15 15 15 15 15 15
Obs 3439 3439 3439 3395 3367 3325

Note: The table reports the results of the IV 2SLS estimation of the baseline model in equation (1). The dependent variable is
the real house price growth. REIT flows are residential REITS’ net equity issues. City-level controls include population growth,
unemployment rate, and income growth. Country-level controls include domestic short-term real interest rates, real GDP growth,
bank flows, domestic private credit growth, inflation rate, and stock market returns. All variables are lagged one period in Columns

(1)-(3), and they are lagged 2, 3, and 4 quarters in Columns (4)-(6). The models include city and time fixed effects. Clustered
standard errors at the city level are reported below the coefficients. The instrument is the interaction between an indicator for
the share of pension funds’ investment portfolio allowed to be invested in managed real estate, including REITs, and the growth
rate of the share of retired population, as regulation X Aretired. First-stage Kleibergen-Paap weak-identification F statistics are
reported below the estimations. The results of the first stage are reported in Table 2. Significance of the coefficients is reported as

we e and * for 1%, 5%, and 10%, respectively. The sample period is 2001-2022.
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with the inflation rate and stock market return. GDP growth, private credit, and bank flows are
significant at longer lags.

4.2 | Do REITs affect house rental markets?

Purchasing, refurbishing and renting properties is the main operations of residential REITs. But,
we know little about their aggregate effect on rents. As in the case of house prices, REITs may be
associated with increasing rents, by increasing the standard of existing or new rental properties,
and demanding higher rents (Garriga et al., 2023; Gurun et al., 2023). But, by expanding the supply
of rental properties, their activities could potentially reduce the pressure on constrained rental
markets resulting in lower rents, on average. Mills et al. (2019) show that rents are unaffected by
buy-to-let investors into single-family housing in the United States and argue that this may be
the result of increasing supply of rentals in markets with high demand. To address this empirical
question, we estimate Equation (1) with the growth rate of the real rent prices as the dependent
variable. By increasing the supply of rental properties in tight markets, and pushing rent prices
down, while increasing house prices, REITs may encourage first-time buyers to rent, and postpone
homeownership (Beracha & Johnson, 2012). To further explore whether REIT capital flows affect
household decision to buy versus rent, we employ the price-to-rent ratio as dependent variable. To
determine whether REIT capital flows is related to building construction activity, we subsequently
include the growth rate in new residential building permits as the dependent variable and re-
estimate our baseline model. Finally, as we document that rents are driven by REIT capital flows,
we reestimate Equation (1) including rents as an additional control variable.

We report the results of our estimations in Table 4. We show that REIT capital flows are nega-
tively associated with real rent growth (Column 1). That is, when REIT flows increase, rents tend
to decline. The negative association is not transitory, as it is evident, and relatively stronger, at the
1year horizon (Column 2).

Having documented that REIT capital flows affect both house prices and rent, we turn the
attention to their impact on households incentives to buy versus rent their accommodation. In
Column (3), we show that REIT capital flows are positively associated with the change in the
price-to-rent ratio. However, the effect is significant only at the 1-year horizon (Column 4). As the
price-to-rent ratio significantly increases with REIT capital flows, we provide evidence that REITs
potentially affect households’ decisions of buying versus renting, and are thus altering housing
affordability considerations.

To further explore the negative association of REIT capital flows and rent prices, we next turn
to the impact of REITs on building construction activity, as an indicator for the supply of housing.
If REITs operate by developing and refurbishing residential properties for rental, we expect their
operations to significantly increase the housing supply across our sample of cities. Consistently
and in line with the time lag between the submission and the issuance of construction permits
(Gyourko et al., 2008), we find that REIT capital flows are positively related to residential construc-
tion activity at the 1-year horizon as opposed to the shorter horizon (Columns 5 and 6). Finally,
we also show that our main results of house price response to REIT capital flows are qualitatively
unchanged when rents are included in the model (Column 7).

Overall, our results suggest that by increasing the supply of properties on the rental market,
REITs put downward pressure on rents on average, while at the same time they have the poten-
tial to significantly affect household decisions to buy versus rent. This indicates that REITs do
significantly affect housing affordability.
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4.3 | Long-run effects of REIT capital flows on house prices

After establishing the causal link between house prices and REITs, we move to explore whether
this relationship is relevant in the long run. To do so, we estimate a panel error correction model
(ECM) where house price growth is explained by its lagged values, and current and lagged val-
ues of REIT capital flows, a set of controls as well as an unobserved set of common factors. The
dynamic specification of the model is selected to eliminate serial correlation from the residuals.
We select the optimal number of lags based on the SIC criterion on a country-by-country basis and
then impose the same lag structure for all countries in our panel for the interpretation of short- as
well as the long-run estimations. Moreover, as shown by Chudik and Pesaran (2015), the inclusion
of a number of lags of the cross-sectional averages of the dependent and independent variables
in the model deals with the omitted variable biases and returns consistent estimators. This model
is known as the cross-sectionally augmented ECM, or CS-ECM. One advantage of this methodol-
ogy is that it allows for a combination of I(0) and I(1) variables, which is the case in our exercise
according to the Im-Pesaran-Shin unit-root test. A long-run relationship between the variables
is necessary. We thus test our panel for cointegration prior to estimating our model and both the
Westerlund test and the Pedroni test for cointegration can reject the null of no cointegration at 1%.
We also note that the existence of a statistically significant adjustment term in the ECM is itself
evidence of the presence of cointegration. Finally, to justify our use of a CS-ECM model we rely on
the Pesaran CD test for cross-section dependence and we reject the null of weak cross-sectional
dependence at 1%. We employ mean-group (MG) estimators and allow for an heterogeneous expo-
sure of house prices to REIT capital flows both in the short and the long run across our sample of
countries. There is a significant variation in the level of financialization of housing markets across
countries, thus we expect differences in both the structure of countries’ financial system and the
stage of financial development to be reflected in different effects of REIT capital flows on house
prices. And these effects will not only relate to short-run dynamics but also long-run effects.
The specification of the CS-ECM is as follows:

1 1
Ahouse; j; = ¢;(house; j ;1 — Bo; — B1,iflows; ;) + Z 61,1Ahouse; j ;| + Z 6y 1Aflows; ;) +
=1 1=0
3
+ &3 ;Acontrols; j, + 2 YilZi—l + M+ P € (2)

=1

where the long-run effects are captured by 3, ¢ is the speed of adjustment, while § identifies
the effect of short-run dynamics. Following the SIC criteria, we include 1 lag of the dependent
variable house and 1 lag for flows. In line with Chudik and Pesaran (2015, p.394), we include
enough lags of the cross-sectional averages z to remove cross-sectional dependence, that is 3 lags
in our specification. We estimate the model for the full sample period 2001-2022, by applying
least squares. As in model (1), house is the house price growth, flows are residential REIT capital
flows, and controls include population growth, unemployment, and income growth at city level
and short-term real interest rates, bank flows, real GDP growth, domestic private credit, inflation,
and stock market returns at the country level. We include dummies for time and country effects.

Focusing on the long-run impact of REIT capital flows on house prices, we report the CS-ECM
estimations in Table 5. We find that REIT capital flows have consequential effects for housing
markets in the long run. The positive and significant coefficient indicates that house price growth
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TABLE 5 The long-run relationship between REIT capital flows and house price growth.

CS-ECM

House price growth
REIT flows 0.0347%*

(0.011)
Adjustment term (¢) —0.306™**

(0.100)
Controls Yes
Cross-sectional averages Yes
CD test 0.233
p-ee value 0.82
RMSE 1.59
R? 0.26
Cross-sections 26
Obs 2068

Note: Results of the estimation of the CS-ECM (1,1,3) model in equation (2). The dependent variable is the real house price growth.
REIT flows are residential REITS’ net equity issues. Lags of the dependent and independent variables are (1,1) determined accord-
ing to the BIC criterion from individual regressions. Lags of the cross-sectional averages are 3 to clear cross-section dependence
following Chudik and Pesaran (2015). City-level controls include population growth, unemployment rate, and income growth.
Country-level controls include domestic short-term real interest rates, real GDP growth, bank flows, domestic private credit, infla-
tion rate, and stock market returns. Robust standard errors are reported below the coefficients. Statistics of the cross-sectional
dependence (CD) test by Pesaran (2015) for weak cross-sectional dependency versus strong dependency, and RMSE are reported

below the estimations. Significance of the coefficients is reported as ***, **, and * for 1%, 5%, and 10%, respectively. The sample
period is 2001-2022.

increases with REIT capital flows. And this effect is robust to the inclusion of our standard fun-
damental controls. The effect is large, as a unit increase in net equity issues (in million USD) is
associated in the long run with house prices increases of 3.4%. This is economically significant, as
quarterly residential REIT capital flows are over $360 million, on average.

We also find that the adjustment term is negative and statistically significant, confirming the
existence of a significant long-run relationship between house price growth and REIT capital
flows, and that around 30% of the adjustment is completed within a quarter. Our estimates thus
suggest that it takes a little less than an year on average to adjust from disequilibrium.

5 | ROBUSTNESS TESTS
5.1 | Instrument validity

In this section, we report a series of tests to support the validity and relevance of our instrument.

Although the exclusion restriction is not directly testable, we offer some insights and test
whether the share of the retired population is related to house price dynamics aside from the
pension funds demand, by regressing the change in the share of retired population on house price
growth for the periods/countries where pension funds are not allowed by regulation to invest in
REITSs, thus cancelling out the pension funds channel. In designing this test, we follow the types
of tests that are used in the context of shift-share instruments, although our instrument is not
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TABLE 6 IV robustness tests.

(€Y) 2
Exclusion restriction test Contemporaneous controls

(oLS) av)
House price growth
Aretired —1.860 0.013%**

(1.782) (0.004)
Controls Yes Yes
City FE Yes Yes
Time FE Yes Yes
First-stage F stat 34.30%**
Cities 22 57
Countries 4 15
Obs 362 3456

Note: The table reports the results of the regression of real house price growth on the percentage change in the share of the retired
population for periods when pension funds are not allowed to invest in REITs by regulation (details of regulation in Table Al in
the Appendix and Figure 3) in Column (1), and the model in equation (1) with contemporaneous controls in Column (2). The
dependent variable is the real house price growth. Aretired is the percentage change in the share of retired population. City-level
controls include population growth, unemployment rate, and income growth. Country-level controls include domestic short-
term real interest rate, real GDP growth, bank flows, domestic private credit growth, inflation rate, and stock market returns. All
variables are lagged one period in Column (1). The model includes city and time fixed effects. Clustered standard errors at the city
level are reported below the coefficients. In Column (2), first-stage Kleibergen-Paap weak-identification F statistics are reported

sk ok

below the estimations. Significance of the coefficients is reported as ***, **, and * for 1%, 5%, and 10%, respectively. The sample
period is 2001-2022.

strictly of this type.’ We exploit the variation in regulation to shut down the pension funds chan-
nel and show that changes in the retired population do not affect house price growth when the
channel is closed (i.e., for regulation = 0). We report the results in Table 6 (Column 1). This sub-
set is necessarily smaller than our main one, but results suggest that in the absence of a pension
fund channel, our effect is not present.

Furthermore, our baseline specification includes a comprehensive set of drivers of house prices
capturing the socioeconomic conditions at city and country levels (Aizenman & Jinjarak, 2009;
Garriga et al., 2023), alleviating concerns of omitted variable biases. Nonetheless, for robustness
we test that including contemporaneous factors does not alter our results, as shown in Table 6
(Column 2). We further confirm that biases from omitted variables are not likely to be affecting
our results with the omitted variable bias test developed by Oster (2019). The test determines how
important the omitted variables would need to be relative to the observable ones to eliminate the
estimated effect. Applying different restrictive assumptions with respect to the explanatory power
of the omitted variables following the thresholds in Oster (2019), we find that our estimates are
robust and their magnitude is left unaffected. We report the results of the test in Table 7. It is
important to note that as the test is applied to OLS models, we compare these coefficients with
our results in Column (1) of Table 3.

30 Although our instrument does have a shift component, the regulatory changes that allow pension funds to invest in
REITs, this shift is not global as it takes place at different times for different countries and it happened before the start
of the sample period for most countries. This makes the use of standard parallel pretrends and placebo tests not directly
applicable to our case.
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TABLE 7 IV—Oster (2019) omitted variable bias test.
(a) Baseline test—Beta
@) (2) (3)
§=0 =1 =1
R,0x = 1.3(R) Ryx = 22(R)
Baseline (Table 3)
beta () 0.0037 0.00348 0.00352
(b) Alternative test—Delta
@ )
B=0 B=0
R, = 1.3(R) R, = 22(R)
Baseline (Table 3)
delta (&) 6.682 1.847

Note: The table reports the results of Oster (2019) test for omitted variable bias. Panel (a) reports beta (3, ), the coefficient of the main
variable of interest (REIT flow) for the baseline model in Equation (1) presented in Table (3) under different scenarios. Column (1)
reports the beta for the baseline model with the controls (OLS estimation). Columns (2) and (3) report the betas consistent with
the unexplained R? assumed to be 1.3 times and 2.2 times the R? in the baseline, following Oster (2019), respectively. Panel (b) is
based on the alternative approach of measuring the relative importance of any omitted variables, the delta (8), for the coefficient
of REIT flows (3,) to be equal to zero.
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FIGURE 4 REIT capital flows (solid line, left axis) and the IV (dashed line, right axis)—dynamics. The plot
reports the dynamics of the aggregate REIT flows (in billion USD) across countries together with the dynamics of
the instrumental variable (in %). The instrumental variable is the growth in the share of the retired population
interacted with an indicator for the portfolio investment threshold set by regulation allowing pension funds into
managed real estate investments, averaged across countries.

In support of the relevance of our instrumental variable and to provide evidence that the IV
drives REIT flows, we show that there is a common pattern between REIT flows and the share of
the retired population when pension funds are permitted to invest in REITs. As shown in Figure 4,
both variables start from relatively low levels in the early 2000s, increase up to the 2012 to then
decline at the end of our sample period. Indeed, countries with higher growth in the share of
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TABLE 8 IV Placebo test.

REIT flows
Regulation X Aworking 0.079
(0.082)

Controls Yes
City FE Yes
Time FE Yes
First-stage F test 0.91
Cities 57
Countries 15

Obs 3439

Note: The table reports the results of the first stage of the IV 2SLS estimation of the baseline model in equation (1) with an alternative
IV based on the growth in the working population as opposed to the retired population. REIT flows are residential equity REITS’
net equity issues. City-level controls include population growth, unemployment rate, and income growth. Country-level controls
include domestic short-term real interest rates, real GDP growth, bank flows, domestic private credit growth, inflation rate, and
stock market returns. The models include city and time fixed effects. Clustered standard errors at city level are reported below
the coefficients. Kleibergen-Paap weak-identification F statistics are reported. Significance of the coefficients is reported as ***, **,
and * for 1%, 5%, and 10%, respectively. The sample period is 2001-2022.

retired population on average tend to exhibit higher REIT capital flows (see Figure 4A in the
Appendix).

Finally, to further verify the validity of our instrument, we conduct a placebo test for the rel-
evance of the growth rate of the share of the retired population as key driver of REIT flows. The
validity of our instrument is based on the key role of the retired population in driving pension
funds exogenous demand for REITs, and subsequently REITs capital flows. Indeed, the growth
in the share of the retired population increases the demand for liquid and stable cash flow assets
such as REITs due to its impact on the current liabilities. However, when the share of the work-
ing population increases, it is the current contributions to the pension funds that increase. Hence,
there would be no exogenous demand of REITs by pension funds related to changes in the working
population. We offer empirical evidence of this by building an alternative IV from the changes in
the share of the working population, measured as the share of the total population between 20 and
64 years of age. We employ this alternative IV in the baseline model in equation (1) and report the
results of the first stage in Table 8. As expected, we find that the share of the working population
when pension funds can invest in REITs is not significantly related to REIT capital flows.

5.2 | Alternative REIT capital flows

In this section, we test the robustness of our results to alternative measures of REIT capital flows.

First, we consider capital flows to all equity REITS, irrespective of their specialization. Second,
we focus on the subset of residential equity REITs that are dedicated to residential real estate,
excluding diversified REITs. Third, we focus on REITs that are dedicated to single-family residen-
tial properties. Institutional investors have traditionally been active in the multifamily (flats or
apartments) property market, but recently there has been an increased interest in single-family
properties (Allen et al., 2018; Christophers, 2022; Gurun et al., 2023; Mills et al., 2019; Molloy &
Zarutskie, 2013). This trend is evident in the United States, but it is emerging in other markets as
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well. The subset for this analysis includes 7 US REITs. In our dataset, we have a UK REIT and a
Canadian REIT in this category, but we exclude them from our sample due to the low number of
observations. For this analysis, we collect house price and rent price data for single-family proper-
ties from Zillow. Finally, we measure REIT activity with their performance in the stock market as
measured by the returns on REIT indices. This variable is the GPR REIT index for the countries,
supplemented by the GPR General Index that includes the returns of all listed property companies
when the REIT index is not available. For Bulgaria there is no GPR indices, so we collect market
price data from Orbis and we average REIT returns across all REIT stocks available to build the
country REIT index.

We report the results for house price growth in Table 9. We confirm our main findings and show
that the effect of REITs on house price growth is positive and significant considering the broader
group of equity REITs both at the short and relatively longer horizon of 12 months (Columns 1
and 2). The impact of REIT capital flows is an order of magnitude smaller for general equity REIT
capital flows as opposed to the specific residential equity REIT capital flows (0.003 vs. 0.01, as
reported in Column (3) of Table 3). This is expected as these flows are not specific to the housing
sector, but rather include all other sectors such as retail, commercial, industrial, etc.

Next, we focus on the narrower group of dedicated residential equity REITs in Table 9 (Columns
3 and 4) and we show that their impact is in line, if stronger, with the effect documented in
the main analysis that includes diversified REITs operating in residential real estate alongside
other sectors.

Next, we focus on the narrower group of residential single-family US REITs in Table 9 (Columns
5 and 6) and we show that single-family house price growth is not affected by capital flows
into single-family REITs. Hence, we find that the effect is specific to multifamily housing as
documented in the main analysis.

Finally, Table 9 (Columns 7 and 8) shows that house price growth is associated with REITs at
both the short and 12-month horizons when considering their past stock market performance.
That is, when the past REIT stock performance is positive, house price growth increases.

The results for house rent growth on alternative REIT capital flows reported in Table 10 also
confirm our main results for rental markets. In particular, we show that rents decline with capital
flows toward equity REITs in general (Columns 1 and 2), dedicated residential REITs (Columns 3
and 4), and with REIT past stock market performance (Columns 7 and 8). Similarly to the results
for house prices, we do not find any effect on single-family rent prices of capital flows into single-
family residential REITs (Columns 5 and 6).

In conclusion, we show that our results for multifamily residential housing markets are robust
to alternative measures of REIT capital flows.

5.3 | Sustained REIT flow growth in the post-GFC period and house
price volatility around the COVID-19 episode

Looking at the dynamics of REIT flows and house price growth in Figure 2, we see how REIT
capital flows have been persistently positive in the period post-GFC. At this time house price
growth around the world has generally increased as well. Turning to the end of our sample period,
house price growth slowed down markedly during the COVID-19 episode, on average. In this
section, we test the robustness of our results to these periods.

First, we reestimate our baseline model for the period post-GFC, starting in 2010. We report
the results in Table 11 (panel a). Overall, we confirm the main results for the period of high REIT
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TABLE 11 REIT capital flows and the housing market—subsample periods.
(a) Post-GFC period of sustained REIT flow growth (2010-2022)

@ 2 3 (C))]
House price growth Rent growth
baseline 12 months baseline 12 months

REIT flows 0.016*** 0.012%* —0.012** —0.023%**

(0.004) (0.006) (0.005) (0.004)
Controls Yes Yes Yes Yes
City FE Yes Yes Yes Yes
Time (years) FE Yes Yes Yes Yes
First-stage F stat 27.35%%* 25.627%%% 14.547% 15.77%
Cities 57 57 57 57
Countries 15 15 15 15
Obs 2495 2468 2082 2032
(b) Controlling for house price moves during COVID-19 pandemic

@ @) 3 (C))]
House price growth Rent growth
baseline 12 months baseline 12 months

REIT flows 0.010%** 0.008** —0.011* —0.021%*

(0.003) (0.004) (0.006) (0.005)
Dummy COVID —0.013* 0.004 0.009* —0.011*

(0.008) (0.008) (0.005) (0.006)
Controls Yes Yes Yes Yes
City FE Yes Yes Yes Yes
Time FE Yes Yes Yes Yes
First-stage F stat 33.69™** 32.57%%* 9.78** 10.51%**
Cities 57 57 57 57
Countries 15 15 15 15
Obs 3439 3325 2442 2359

Note: Results of different specifications of the baseline model in equation (1) for the period post-GFC (2010-2022) in panel (a),
and including a dummy for the COVID-19 period in panel (b). The dependent variable is the real house price growth in Columns
(1)~(2) and real rent growth in Columns (3)-(4). Controls include population growth, unemployment rate, and income growth
at city level, and domestic short-term real interest rate, real GDP growth, bank flows, domestic private credit growth, inflation
rate, and stock market returns at country level. All variables are lagged. The models include city and time fixed effects. Clustered
standard errors at city level are reported below the coefficients. The instrument is the interaction between an indicator for the
share of investment portfolio by pension funds allowed to be invested in REITs and the change in the relative share of retired pop-
ulation, as regulation X Aretired. First-stage Kleibergen-Paap weak-identification F statistics are reported below the estimations.
Significance of the coefficients is reported as ***, **, and * for 1%, 5%, and 10%, respectively. The sample period is 2010-2022 in
panel (a), and 2001-2022 in panel (b).

capital flow growth in the post-GFC period for both house price growth (Columns 1 and 2) and
rent growth (Columns 3 and 4).

To further control that our results are not driven by extreme moves in house prices, we augment
the baseline model with a dummy for the period around the pandemic from 2020 to 2022. We
report the results in Table 11 (panel b). Overall these results confirm that the impact of REIT
capital flows on house price growth and rent price growth is not driven by the market conditions
around the COVID-19 pandemic episode.
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These results provide further support for the role of REIT capital flows in housing markets,
taking into consideration different dynamics across market distress episodes.

6 | CONCLUSION

The role of institutional investors in housing markets has attracted considerable recent attention,
but the focus of the empirical literature linking institutional investors and house price dynamics
have mostly been on the US housing markets. This article exploits the relatively similar regula-
tory framework of REITs around the world to tackle the question of the relevance of institutional
investors in housing markets from a cross-country perspective. Although REITs have been rela-
tively less studied in the literature, they have registered dramatic increases in their valuation and
capital flows in the last decade. Importantly, differently from other institutional investors, REITS’
regulatory framework puts pressure on their need for external capital to pursue investment.

We document that residential equity REITs are important drivers of multifamily house prices,
as well as rent prices. Interestingly, while capital flows into REITs are associated with higher
house prices, the relation with rents is negative. This indicates that residential equity REITs offer
a potential channel for reducing the pressure on constrained rental markets. Indeed, we show
that REITs operations are associated with increasing construction activity. We also show that the
effect is specifically related to multifamily housing, whereas we do not find any effects on single-
family housing.

Moreover, our analysis suggests that the impact of residential equity REITs on multifamily
house prices is consequential for the long-run developments of house prices. This indicates a
likely significant impact of financialization on the structure of the housing market, and how REITs
contribute potentially to the build-up of vulnerability to the stability of housing markets around
the world.
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TABLE A4 Residential equity REIT capital flows by country.

Country
Australia
Belgium
Bulgaria
Canada
France
Greece
Ireland

Israel

Japan
Singapore
Spain
Thailand
Turkey
United Kingdom
United States
Total

Aggregate capital flows into residential Aggregate capital flows into residential

REITs (2001-2022) (% of GDP) REITs (2001-2022) (bn$)
1.22% 16.42
0.35% 1.62
0.12% 0.07
0.40% 9.33
0.15% 4.19
0.34% 0.81
0.22% 1.02
0.26% 1.19
0.06% 2.85
0.59% 2.82
0.16% 2.01

—0.01% —0.08
0.28% 6.81
0.39% 16.54
0.34% 86.68
4.87% 152.27

8sUeD| 7 SUOWILOD BA1RR.D 3|qedl|dde ay) Aq peusenoh are SsjoLe O ‘8N J0 S9N o} ArlqIT 8UIUO AB]IA UO (SUOTIPUD-PUe-SWelW00" A3 | I AReiq 1 puI|uO//SAIY) SUORIPUOD PUe Wi L 8y} 88S *[202/TT/ST] uo Ariqiauliuo A|im ‘uopuo JO AuseAiun ‘AND A vTSZT 6229-0rST/TTTT OT/I0p/W0D"A3| 1M AReiq1jeul|uo//sdny Woaj papeojumod ‘0 ‘62290rST



15406229, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/1540-6229.12514 by City, University Of London, Wiley Online Library on [15/11/2024]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

|22}
E
1
<
m (senunuo))
= s3uremp Sunsixa 7202
% SONSIIE}S JO NeaIng [enud) pue mau 10§ Sa011d uorjoesULI) dSRIIAY v  —+OLI0T ATAY 19, ‘UIS[esnIaf ‘ejleH [9®IST
m (90130 TROBISIIEIS
M [eIIU_D WIOI) SAOIPU]
90114 9SnOH [euoIday sSurremp Aprureynmu SunsIxs
pue [euoneN dJA0 pue mau 10y sao11d uorjoesuer} ageIaAy  A[TWEINNIN  Z20T-S00T urqnQg pueraI]

'sonjea a8e10AY ‘syuounyiede
S20Ipu]  SUNSIXd puB MIU SIA0)) "S0INOS djeard £q
901IJ 9SNOH [euoI3ay  papraoid sadIpul pue SUONNITISUI JIPIID A}
pue [euoneN QA0  Aq Pa3od[[0d Blep UOHEN]BA 909910 JO jueg A[IWRINNIN  720Z-900C SuamIy 903219
(Se1pMNIS OTWIOU0dH
pue SOISIIEIS JO AININSUT
[eUOnEN WOIJ) SAIPUT

90114 9sNOH [euoIday s3uremp Apruejnnu
pue [euoneN D40 Funsixa 10§ sao11d uonoesuen) ageroAy  A[TWRINMIN - 220Z-100T SLIBd ‘S[[IOSIBIA ‘UOAT QoueI]
(epeue)
SO1)ST)e)S WOIJ) SAJTPUL
90114 9SnOH [euoI3oY s3urramp Afrure;-o[3uts LA[rurey BLIOIOIA TOANOOUBA
pue [euoneN dDd0 MU 10§ s9011d uorjoeSULI) S3RIAY 9[8uIS  7Z0Z-100T ‘0Ju0I10], ‘eme)Q ‘[edanIuoIN ‘AredreD BpRUB)
elIe3[ng Jo AInjnsuy (syuaunyrede) s3urjomp Sunsixa
[eonsnels [euoneN pue mau 10§ sa011d uonoesuer} 9ge1dAy AWM Z20T-S10T BUIBA ‘BIJOS ‘AIPAO[d erresng
wnig[ag sonsnels sjusuntede Jo sao11d uorOBSUBI) UBIPIIN  A[TWEINNIN  2202—0102 JURD ‘sof[exnig ‘uadiomjuy wnigpeg

(sonsness jo neaing
URT[EI)SNY WOIJ) SAOTpU]

90114 9SnOH [euoIday sSurremp Aqrureynnur SUnSIxs KSupAs ‘yired
pue [euoneN 40 pue mau 10§ saoud uonoesuen 95e1oAy  A[TWeINNN  ¢Z0Z-€00C  ‘QUINOQAIN ‘BlIdqUE)) ‘QUBqSLI] ‘OPIE[opY BI[ENSNY
92anos eyeq uondriosap a[qerrep Inuay, porxad s NI Anuno)
ordures

‘eyep 2o11d asnoy Jo uondirosap pafresd SV ATdV.L

“ | wiLey E



15406229, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/1540-6229.12514 by City, University Of London, Wiley Online Library on [15/11/2024]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

43

*(UOTSSNISIP © 10J 7°¢ UOTIIIS 93S) ASIOIOXD SSAUISNQOI € UT BIEP 9SAY) SN AN “£10T WOIF SUunIe)s epeue)) sonsIjelS Woly J[qe[TeA. Ie Sa1I0 UBIPEUE)) 10§ Blep 9oLId
9snoY] A[TWEINMNA "TV 9]qeL, Ul pa110dal 18 PaonpoIjul 18 SLIAY USUM S9)ep J1J109dS "paonponul Uadq dARY SLIAY UaUM I9)] 19S BIBP INO IS)US Op SILIJUNOD SUIOS JeT[) 9)0U 0) OS]V "d[qe[IeAt
TeaK 1S91€] 9} ‘770T Ul SPUS PUE S}IE)S SIOPIAOIJ UOISUdJ JOYIO PUE SPUN,] UOISUIJ JO UOTJE[NSY JUSUIISIAUT JO L9AINS [enuUy (DHO Y3 UdYM [00Z Ul suidaq sis[eue 1no jo porrad ojdures oy
Inq ‘pajedrpul uey) sporrod 193U0] 10§ S22INOS PI)SI] ) WOIJ d[qe[ieAr oq Aeur Bjep 2011d 9SNOH 'SISA[eUe INO UT papn]oul saoLId 9snoy 10§ S30INO0S PUE S[TeIdp BIep ) sjuasard o[qe) 9y, :2JON

98uex apnuadrad yig9 03 YIse 0391 UES ‘OrUOJUY UBS
a3 ur (@sn) dood/opuod 107 anfea 1eo1d4) ‘xruaoyq ‘erydiopeyd 10X maN ‘so[esuy
MO[NIZ a1 ST (IAHZ) Xopu] anfeA SWOH MO[[IZ A[IWeINNIN  7Z0Z-1007 SO ‘Se89A SeT ‘uoisnoH ‘se[[eq ‘08edryd $9JE1S paAYUN

E WILEY

yInours}iod/uoydweyinos
‘PIOHRYS ‘WeySurioN

S9))oUOSIBW PUE SIB[J SUnSIXd ‘O[ISBIMAN ‘I9)SAYIURIA ‘UOPUOT
Ansi3oy pueT WH pue mau 10J sao11d uonoesuel} 93eIdAy  A[TWRINNIN  720Z-100C ‘100dI3AIT ‘spaoT ‘Mogsero ‘weydurwilyg — wop3ury pajrun
(feoxn, jo orqnday &y jo
Jued [eI)UL)) WOIJ) SAOTPUT
9011 9SNOH [euoISay
pue [euoneN dDA0 sSurremp Sunsixs jo anpea resrexddy IV 220Z-010T IIwz] ‘nquels] ‘eIeyuy Aoyang,
SONIUIOIA pUe Yoyueg Ul
pUB[IERYL JO JUBY WNIUTWOPUO 10J SaoLid uonoesuer) oferoay A[TWennN  Zz0Z-TI02 JoxSueg pue[rey],
s3uromp Sunsixa
MINsuJ SO1ISHIe)S [RUOIEN pue mau 10§ sa011d uorjoesULI) d§RIAY IV 220Z-L00T BIOUS[EA ‘PUIPEIA ‘BUOOdIRY ureds
a10de3urs
sonsne)s jo yusunredag syeyJ Jo soouid o[esa1 93eroAy  A[IWEINNA  220Z-100T arode3urg a1ode3urg

(wisunog, pue j1odsuely,
‘dInjonyseryuy ‘pue]

JO AIISIUTA WOI}) SIOIPU] (swnuruopuo))

90114 9sNOH [euoIday s3ur[emp Aqruennut SunsIx9
pue [euoneN D40 pue mau 10§ sao11d uonoesuel} 93eIdAy  A[TWRINNIN  2207-800C 04307, ‘exesQ ‘eAo3eN ueder
921nos vyeq uondrIosap a[qerrep aInuay, porxad sonI) Anyuno)

rdures

(ponupuo)) SV HTIdV.L

BANTI AND PHYLAKTIS



15406229, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/1540-6229.12514 by City, University Of London, Wiley Online Library on [15/11/2024]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

BANTI AND PHYLAKTIS

“ | wiLey B

(senunuo))

9)MINSUT [edNSHE)S YSIYINT,

BISTIEIS

(ANI) sonsnels jo
Jnipsu] feuoneN ystueds

Kuoymny
Jjuomdo[oAapay ueqin

ueder Jo sOlIsSHEIS [BIOUFO
aodo

pieog
SOIOUBUIL, [ENUIPISTY

ajndo

(FESND) sorprus
OIWOUO0JH PUE SONSNBIS
JO 91NITISUJ [BUONBN
uonerodio) Juisnoy
pue 93e3110]N epRURD
adsdo

wni3[eg sonsnels
(xapu] 2011J I9UWINSU0)

‘6 91qBL) SONSHEIS
JO neaing E.&:N.Ewﬂz\

931IN0S eljeq

1800 [BIUAI [eNIOYV—IdD
I)U3d K10 UT (WO0Ipaq

1) Jusunjrede juax agerae ATIUOIN

S[ony 1930

pue ses ‘A110110979 I9jem ‘Sursnog—IdD

santadoig
[eTIUQPISIY 10309S 2)BALIJ JO XpU] [BIUNY

juax payndur $SI] ‘JUI ISNOY :SIYIQ

‘(0407 ea1y -n3) 91eAlld JUdI dSNOH 0430,

1800 Tejual [eNOV—IdD

swooIpaq [[v—sjusunredy—iiodsy
JUY ATIUOIN 93e19AY 1Y

1500 TBIURI [BNMOV—IdD

BAIE UBQIN SITEJ—SI0)I9S [[V—XPUl JUY

sjuau}red y—sjudy 9SeIdAy [ed1103STH
3S0J [RJUI [eNIOYV—IJD
1502 [eJURI [eNIOV—IdD

1500 [eJURI [eNOV—IdD
uondrIdsap J[qerrep

v

Anuregnmn

v

v

[1\4
v

Aqrureynny
nv

v

Anureynmn
nv
nv

nv
aInuay,

¢07-500¢T

¢C0C-010T

20c—200T

C0C-100T

¢C0C-100C
C0C-100T

¢¢0Z-800¢C
C0C-100T

¢C0C-100T

¢C0Z-100T
¢C0C-100T
¢c0C-100T

20T-100¢
porrad
rdures

I[WZ] ‘(nque)sy ‘ereyuy

Jyoy3ueq

BIOUS[BA ‘PLIPRIA ‘BUO[2IRg

a10dedursg

04307, ‘eyesQ ‘eAo3eN
AJUO [9AS]-A13UN0)

urqana
AJUO [9AST-A1JUNOD

(saqresIeN

pue uoAT 103 e}ep [9A3] 310 OU) SHIed
BLIOIOIA ‘TOANOOUBA

‘0Ju0I0], ‘emenQ ‘TeantuoN ‘Aredie)
ATUO [9A9]-A13UN0D

KJuo [9A9T-A13uno)

KoupAs ‘U11ag
‘QUINOQ[ON ‘BIIdqUER)) ‘QURQSLI] ‘OpIR[OPY

san

“eyep Jual Jo uondiIosap pafreIsq

Aoyang,

pue[reyL,

ureds

a1odedurs

ueder

e
pueraI]
909319
OURI]
BpRUR)

euredng

wnigeg

eIeIsny

Aryuno)

9V HT14dVL



15406229, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/1540-6229.12514 by City, University Of London, Wiley Online Library on [15/11/2024]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

Bl wiLey Ll

TV 9[qeL Ul s3jep o110ads a1} 995 'T00T I93Je PaONPOIUI Udq dARY SLIHY UYM I9Je[ J3S BJep INO0 I9)US OpP SILIIUNOD dWOS JeY) d)0U 0) OS[Y
*3[qe[IeAe ek 1$9)e] AY) ‘7Z0T Ul SPUS PUE S)IB)S SIOPIAOIJ UOISUJ IYIO PUB SPUN,] UOISUJ JO UONB[NSY JUSWISIAU] JO AAINS [enuuy DHO Y} Uaym [00Z Ul surdeq sisAreue 1no jo porrad
ordures oy Inq ‘pajesrpul uey) sporrad 198UO0T 10 SEOINOS PAISI] ) WIOIJ d[qR[IBAR 9q ABUI BJeP JUY "SISA[EUR ITNO UT papN[oul sad11d JUal 10J S90INO0S pue S[IeIdp ejep ay) sjuasaid a[qe) ay ], :2JoN
syuounrede
I1e 103 a3uer s[nusd1ad Y309 03 YI0H oY) 0jur
[[®F 3]} SIUSI PAISI] Jo ueaw oY) Sunnduwod
£q ‘uo13a1 uaAIS e SSOIOE JUSI e JxIeW 0391(7 UeS ‘Oru0juy UeS
PaAI9sqo [e91dA) 93} JO 9INSEIW PIYJO0UIS X1uaoyqd ‘erydiope[iyd 10X maN ‘so[esuy
MO[[1Z ® ST (TYOZ) XopuJ JUY PaAIasqQ MO[IZ  A[TWeINN  22¢0Z-ST0T SOT ‘Se3aA SeT ‘U0Isnoy ‘se[req ‘0dedry) $91eIS pATUN
yinoursyiod/uoydweyinog
‘PIRLFRYS ‘WeySurioN
‘O[ISBIMIN ‘T9)SSUOURIAl “‘UOPUOT
SNO S1R[I—3IN ‘SIUSY 9JBALI] JO XopUJ 0L A[TWeINMIAN  Z20Z-ST0T ‘700dI9AIT ‘Spaa] ‘Mo3sero ‘weyIuruilg — wopSury pAarun
921no0s vleq uonydrIosop J[qerrep dInuay, porrad sonI) Anyunop
ordureg

(penunuo)) 9V ATdV.L

BANTI AND PHYLAKTIS



15406229, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/1540-6229.12514 by City, University Of London, Wiley Online Library on [15/11/2024]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

BANTI AND PHYLAKTIS

“ | wiLey B

(senunuo))

ueder Jo sonsHeIS [EPIPFO

SO1ISTIEIS JO neaing [enua)

(0SD)
IO SonsnHe)S [enua)

(ILVLSTA)
Koy resnsness
JIUS[[oH 9Y) WO} jejso.any

SOII0}1113) SIp
uoIsay0d B 3p 39 anbiSoj0o9
UOI}ISURI) B] 9P SI9)SIUIA

BPEUE)) SONSNEIS

elre3[ng jo ayninsug
[eons1ElS [BUOT)EN

wnis[ag sousnels

sonsnels
Jo neaing uerensny

921N0S eljeq

sgurpqmq

[ETIUSPISAI Pa}Ie)S-UOIIONIISUOD JO JIqUINN
s3uI[[oMPp [eNUPISAI ‘sjturIad uonoNnnsuo)
syuaunrede/sye[y 9yealld :pajuerd uorssurad
YoryM 10§ situq) ‘syusunjrede pue sasnoy
mau 10§ pajueid suorssiurrad Suruued
£1anoy Surping

Uo saIreuuonsang) [ednsnels Ay Jo siseq
9} U0 ‘999315 JO SO Suruue[d ueqin
oy} Aq pansst (S3uIp[mq Sul[[omp-Hnu
‘Tenuapisar) syrured Surpiing

juaunredap

£q “90uapIsaY pue 2A1OI[[0) :FuIsnoy Jo
adA1, "sytun Sursnoy paziioyine Jjo IqUINN

(T20T-810€ 10§ S[qE[IEAE ATUO SFUI[[oMP
srdunur 103 e3ep) (000T,) syurrad jo anyeA
10 Jo sadKy [ “s3uIp[ing [ERUSPISSY
syrurrad [ernyuaprsax

Jo 1aquun 1911sIp £q s3urpirng mau

JO UONONIISU0D 10§ pansst syrurrad Surpymg
‘syuauyrede ‘sgurfomp

[enUapISaI MAN "porrad 9ouaIdja1 Ay}
Surmp wnid[eg ur pansst syrurad Surpymng
(19quinu) sesnoy 3urpnjoxa

sSurremp 10309s ayearrd ‘speaordde urpring

uondrLIdsap J[qeLIep

v
v

Aqruresnnn

Aqrurennn

Anureynmn

v

[1\4

Anuregnmng

Anuregnmn

aInuay,

20T-800¢
20T-100¢

¢C0C-100C

¢0C-100T

¢C0C-100T

20T-100¢

¢C0T-Ss10¢

¢20T-100¢

¢C0T-LI0T

porrad
rdures

‘eyep yrurad Surpring renuapisal jo uondrIosap pafreleq

040, “exesQ ‘eAo3eN

AIAY 9], ‘WIS[eSNISf ‘BJIeH

unqnQ

AJUO [9AST-A1)UNOD

SLIBJ ‘SO[[ISSIBA ‘UOAT

BLIOJOIA TOANOIUBA
‘0JU0IO0], ‘eMe))Q ‘[BIIIUOIA émwﬁmo

BUIBA ‘BIJOS ‘AIPAO[d

JUD ‘sof[exnig ‘uadiomjuy
KoupAs ‘U11ag
‘QUINOQ[ON ‘BIIdqUER)) ‘QURQSLI] ‘OpIR[OPY

sanI

ueder

[9®IST

pueraI]

903910

oueIg

epeue)

erresng

wnideg

BI[RNISNY

Anyuno)

LV AT14dVL



15406229, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/1540-6229.12514 by City, University Of London, Wiley Online Library on [15/11/2024]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

47

TV 9IqeJ, UI $33ep o1j10ads 9y} 93§ "T00Z I93Je PONPOIIUT U] dABY STIFY USYM ‘TaJe] J9S €Jep IO I3JUS Op SALIIUNOD SWIOS JBY) AJ0U 0} OSTY "S[qe[IeAR Jed4 1S9Je] 9} ‘TZ0T
UI SPUS PUE S}IB)S SIOPIAOIJ UOISUdJ J9YIQ PUE SPUN,] UOISUJ JO UOHRINTNY JUSUNSIAU] JO ASAINS [eNUUY (DHO Y3 UdYM T00Z Ul SuIsaq sisk[eue 1no jo porrad ojdures oY) ynq ‘payedrpul ueyy
sporrad 193U0] 0§ S90IN0S Pa)SI] oY} WIOI} d[qe[reAt oq Aew ejep Jrurrad [eIuapIsay “SISATeU. Ino Ul papnyoul syruLrad Surpiing [erjuapIsal 10f S90IN0S PUe S[Tejap ejep ) sjuasaxd a[qe) oy, :2JoN

E WILEY

syrunrad Surping 4q paziioyine

03917 UES ‘Oru0juy UeS
‘XTua0y{ ‘eryd[operryd ‘JI0x MmaN ‘so[eSuy

neaing snsud) 'S'N sjIun/saIn3onys Sursnoy ajeArid moN IV 220Z-100T SO ‘Se3aA SeT ‘Uo)snoy ‘se[red ‘03edry) S9JBIS pATUN
(esnoy payoeloprwas
‘moredung ‘Osnoy padelId) ‘Osnoy Sapnoxa)
A[TureJnnu [BIIUSPISII ‘QINU) J3IeUL
Auoyiny uopuo 19jea1n  ‘sydnoioq [re) sfeaordde Suruueld uopuoT AweInnN - Z207-9002 uopuo
JUSWUISAOD) USII0IS S)IEIS P[ING MU dJeALI] IV T20T-100C MO3se[D
JUSWUISAOD) Inows}iod/uoydureyinos
[507 pUB SANIUNWWO)) as11d19)ud 9)BALI{ "INUd) AQ IOLISIL ‘PIOLIAYS ‘WIeySUnNION ‘S[ISLIMIN
‘3uIsnoH jo AnSIury ‘pue[duy ‘palrels sUuI[omp JUSUBULId] IV 2202-6007 ‘I91SaydueA ‘[00dIdAIT ‘SpooT ‘weyduiuulg —wopdury pajiun
sjruzad UorIONIISU0d
N1SU] [ed1ISe)S YSIYINT, 0 SuIp1099® Ssjrun SUI[[oMp JO IoquInN AWM  ZZ0Z-200T ITwz] ‘[nque)s] ‘eIeyuy Aoyang,
yoydueg ‘(3run)
pue[rey, jo jyueg 9pIMUONBU SISUDI] JuUsdO[aAdp pue] IV 220Z-100T yoy3ueg puereyL,
(aNT) sonsnels jo sSur[fomp A[Turen[nul [eHUapIsal
nsu] feuoneN ystueds  mau :sSuromp Jo odAT, 'syrwirad Jo requinN  A[TWRINMIA  720Z-100T BIOUS[BA ‘PLIPRIA ‘BUO[dIRY ureds
arodedurs 107038
sons1eIS Jo Jusunredaq [enuapisal ajealid £q papieme sjoeIUOD) IV 220Z-100T a1odedurg a1odedurs
A 921n0s BlRq uondriosap s[qeLrep aInuay, porrad sanI) Anyunop
m srdures
2 (PoNUNUOD) LV ATAVL
s
Z
<
=
Z
<
=)



15406229, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/1540-6229.12514 by City, University Of London, Wiley Online Library on [15/11/2024]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

(senunuo))
‘pasn sI ejep [euoneu 9jel juswkojdwaun AJ19)renb woij eiep
[enuue jo uonejodIajul ‘S[qe[IeAe Jou SI Bjep A[19)1enb uaym (STd) Sonsnels Joqe] jo neaing SN Yl Jo
sonsnels juswiordurau eary 8007 Y3 woij el juswhordwsun Af1irenb :(Sn) 0891 ues ‘Oruojuy ues
‘xTuaoy ‘erqd[ope[ryd ‘JI0x MIN ‘So[8uy soT ‘SeSoA seT ‘UoIsnoH ‘se[feq ‘03edry) SNO ay3 wolj (+91
pagde) aje1 Juswkojdwoun AJ1931enb :(wop3ury paiiun) yinowsyiod/uoydureyinos ‘prougeys ‘wreySunioN
‘Q[ISBIMIN ‘I9)SSYIURIA ‘UOPUOT Joo&oiq ‘Spaa] ,Bowmﬁo hEmswEEhm Q1nInsuy reansnels
ysppng, oyl pue aseqeled A1) @OHO wody 9yel juswkodwoun :(Ao3In]) 1wzl ‘inquels] ‘ereuy
S[ueq priop 9y} woij are1 juswkojdwaun [euoneu (puelrey],) Joxdued (ANI) SOUISHIeIS JO 1m1suy
[euornyeN ystueds ay3 woiy el Juswiojdwoun :(ureds) BIOUS[BA ‘PLIPBIA “BUO[d0IR] ‘Ued PIIOA ) WO}
9re1 yuawisordwoun :a10de3urls ‘ueder Jo sonsnelS [RIOFO Y3 JO BIBP [BILI0ISIH UONB[NqR], dIsed/A9AINS
90104 In0oqeT 9y} wolj (0JUeY-UIYINOS ‘Tey0] ‘Tury) suordal 10 9jel juswkorduraun Af19)renb :(ueder)
0AY0], “exesQ ‘eA03eN ([orIS] JO SONSIIEIS JO NeaIng [enua)) Wolj AoAIng ATJIUOIA Inoqe] 9y} pue sonsiels
[euoI3ay WII-10ysS DI woig ajel juswkodwoun AJ19)1enb :([9BIS]) AIAY [, ‘WIS[eSTLISf “BJIeH ‘9010
SOTISIIBIS [BIIUDD Y3 WO (S18A $£-GT) 91y Juswkoidwaun QI A193renb (puefai]) urqn( ¢SonsneIs
[euo1Say uLIdI-1I0YS DA Wwoij el judwioiduraun Aj1931enb :(900019) sUaIV {(HASNI) SATpNIS
OIWOUO0JH PUE SONSNRIS JO 9JMNsu] [euolieN a3 woij juswiredap £q pazifeoo] aje1 juswsojdwaun
KJ1911ENb :(90URIL]) SLIR] ‘S[[I9SIRIA ‘UOAT ‘epeue)) SONSNEIS JO SOIISLISORIRYD 9010] INOQET WO 3)el
Jjuswkordwaun A[19)1enb :(epeur)) BII0JOIA “ISANOJOUBA ‘0JUOIO], ‘BMENQ TeSNUOIN ‘AIed[e) eseqered
K10 @pd o ay3 woig el juswkojdwaun :(eLredmg) vUIBA AIPAO[J ‘BIJOS ‘WINIF[og SONSTIR)S WOIJ d)el
juswkojdwaun AJ193renb :(wnidfeg) yueo ‘sofjoxnig ‘uadiemiuy {(SGV) SOISIIBIS Jo neaing Uel[ensSnY
‘are1 JuowAojdwaun Aj1a11eny) :(BI[ENSNY) ASUPAS ‘Y1 ‘QUINOQIIIA ‘BIIdqUERD ‘QUBQSLI] ‘OpIR[oPY Juawdojduiouy) 911 Juswkordwoun

BANTI AND PHYLAKTIS

"pasn sl Bjep [enuue woij uonejodIisjur Ieaul] ‘O[qe[IeAe jou sI ejep A[1911enb usyp oseqerep
NN 9y} woij suonerowo[3se ueqin jo uorendod [enuue :Sa119 I9Y30 [[& {(ANI) SONSTEIS JO 9MINsSuL
TeuoneN ysiueds o) wo1j uoneindod juapisar Aj1031enb :(ureds) erous[eA ‘pLIPEIA ‘BUO[edIRg ‘eLIESNg
Jo 9ymnsu] [ednsnels reuoneN ay3 woiy uonendod (€10 31011sIp Af1911enb ((eLIESING) BUIRA AIDPAO[] ‘BLJOS yimo.3 uoyvndoq y1mo13 uoryerndog
0JOP 1242]-631D
921n0s pue uondriosap ejeq uonemaIqqy So[qeLIRA

"Sa[qerIeA [013U0D 19Y)0 jo uondiosag 8V ATIV.L

| wiLey B



15406229, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/1540-6229.12514 by City, University Of London, Wiley Online Library on [15/11/2024]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

49

(senunuo))
‘pasn sI ejep [enuue Woij uonejodIiajur Jeaul] ‘9[qe[TeAe jou sI ejep A[1911enb uay ‘sisA[euy orwouooq
Jo nearng oy} woij swoout [euosiad eyides 1od :Arewrwns swoour feuosiad VS pue A1uno) :(Sn) 0391q
UeS ‘0ruojuy Ues ‘Xruaoyd ‘erydapeliyd 10 MaN ‘so[oguy soT ‘se3oA s ‘U0)snoH ‘se[je ‘08eory)
‘SNO 23 woij ‘uonerndod jo peay 1od THAO Ul Yimoid fenuue :uordai £10 pue AIoyine pauiquiod £q
awooul pjoyasnoy d[qesodsip ssoid :(wop3ury pajrun) yinowsiiod/uoidweyinos ‘pRyjays ‘weysunoN
A[ISBOMON “I91SOYOURIA T00dISAIT ‘SPaT ‘WeySurilg ‘9n)su] [edNsHelS YspIn L, WoIj SUodul
d[qesodsIp pjoyasnoy :(4oyIn],) Irwz] ‘nquels] ‘eIeuy <yueg pLIOA\ 343 Jo s1ojedrpu] Juswdorassq
priop woig ejides 1ad IND :(puefrey],) yoysueq ejsoIng woij suoldal g SLAN Aq Spjoyasnoy
91earxd jo awoour 9jqesodsip :(ureds) BIOUS[RA ‘PLIPBIA “BUO[DIRY SONISIILIS JO 01FO 210deduls
wIoJJ I0M WOIJ dWodul pjoyasnoy a8e1aae :a10desuls ‘ueder Jo sonsneIs [BIO1JO Y3 WOIJ Sp[oyasnoy
S 19310/ I10J dwodul J[qesodsIp Aj1a)1enb :(ueder) oAyo], ‘exesQ ‘@A0SeN ‘so1IsIiels Jo neaing [eI3ua)
a3 Jo £eAIng swoou] ) woij ejided 1ad swoour ATqjuow sso1g odeI1aAe :(JorIS]) AIAY 9, ‘WUa[esnIaf
‘eJIeH] ‘yeisoIng woij suoida1 ¢ SLNN Aq spjoyasnoy ajearid Jo suwrodur a[qesodsIp :(puefaIr) urqngq
SA1I0INY [RI1ISIIRIS JTUS[[9H 9} WIOIJ SWO0JUT S[qes0dSIp P[oyasnoy :(399319) SUI}V $Jejsoing woj
suo13a1 g SLNN £q spjoyasnoy ajearid Jo swooul 3[qesodsIp :(2ouel) sLed ‘SO[[IOSIBA ‘UOAT ‘epeue)
SOI)SIJe)S WOIJ SALIOJLLIS) PUE soulaold ‘epeue)) ‘Owooul 9[qesodsIp pjoyasnoy :(epeue))) BLIOIIA
‘I9ANOJURA ‘0JUOIO], ‘eMe))Q ‘[BSIIUON émwﬁmo Mmﬁmwﬁsm JO aIninsuj [ed1nsnels [euoneN ayj woly eydeo
1ad swoour pjoyasnoy a3e1aAe :(eLe3[ng) BUIBA ‘AIPAO[J ‘@lJOS ‘WniF[og sonsnels woij eyides 1od swoour
proyesnoy a3e1aae :(wnid[eg) Juen ‘sofjoxnig ‘uadiomjuy ‘ejide) 19J pue JUNOIIY SUWIOOU] P[OYISNOH

E WILEY

“Z1 9[qeL ‘SIUNO0JIY 2JB}S :SJUNOIJY [RUONEN UBI[ENSNY ‘SOIISEIS Jo neaing uerensny ‘ejided 1od yimoisd
swoour 3[qesodsIp pjoyasnoy ssoid :(erensny) ASUupAs ‘yiiad ‘QUINOqRIN ‘elIdque)) ‘QUeqsLg ‘OpIe[opy Y3048 dul00UJ awoour 3[qesodsIp pjoyasnoy
92anos pue uondLIosap eieq UOTIRIAIqQY So[qerIeA

(penunuo)) 8V ATAdV.L

BANTI AND PHYLAKTIS



15406229, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/1540-6229.12514 by City, University Of London, Wiley Online Library on [15/11/2024]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

BANTI AND PHYLAKTIS

‘puerey.L, 103 JINT Y3 JO SAT 9Y3 WOy
B1ep A[1011enb 3w pajuswerddns ‘(saingiy yuow-ay)-jo-pus Jo sageraae Af1errenb Surpraoid) siojeorpur
JTWIOUO0dH Ure]N DO Y3 Jo eyep A[x91renb xopur 2o11d 003s 913} woIj suInjai-3o1 Jo UOHE[MI[Ed UMQO SUnjal §203S SUINJaI JATRW J00IS
*SOTISTIE)S JO 20130 210de3uls o) woij eyep A[1s31enb
31 o10de3UlS J0] pue ‘SIg 9y3 WoI ejep A[1o)renb yiim puerey [, 1oy ‘erred[ng jo 91ninsuj [eonsnels
[euoneN 9y} woij eyep Af1o3renb yiim erredng 10y :pajuswdiddns ‘GDHO 9Y3 WOIJ SOLISS A[1931eN() uoyvfur 9)e1 uoneFul
“TINT 9U3 JO SAT 9Y3 WOIJ 103095 dJeALIJ UO SWIE[D ‘SWIe[) dnsawo( ‘suonerodio) A1o03isoda( ‘sunodoy
[erouURUL] pue AIB}9UOIA ) WO elep A[1a11enb yimm eured[ng 1oy pajuswajddng ‘S1g 93 woIj syealq I0J

paisnlpe pue Jgo Jo 28e1uso1ad ur $10309S [[€ WIOIJ J0}03S [EIOUBUL-UOU d)eALId 0} JIPaId JO SILIas A[I9)1end) npa avard  (dAD %) ITPAId dearid onsowoq
sajer
*(s9ye1 3s919)urI porrad-ay3-Jo-pus ayy Surpiaoid) @QHO pue JINI SY3 WOIJ SIS A[I3)1end) $0JDA ULLDI-A0YS  ISSIIUTI ULIS)-}IOYS [BAI ONSSWOJ
“TINT 943 JO JUNOJOY [eUONEN 9} WOIJ SALISS A[19)1end) Yimoss Jao 91e1 YImoI3 @O e dnsswoq
"SOTISTIE)S [BUONIBI0T ST Y} WOIf A13UNod
[o®a Jo syueq SIA-B-SIA syueq Surirodal Jo SWIre[d [euIa)xa Jo sagueyd pajsnipe Jeaiq pue X A[1911end) smoyf yung SMOTJ JUBQq I9PI0Q-SSOID)
J3e jo
‘uone[odIsjul Jeaul] WOJJ SI SALISS A[10)1eny) Yued PlIOA 9} WO} Blep [enuuy padnaly  Ss1edk 69 19n0 uonerndod jo areys
SOLIRIPAWLIAIUT [RIOUBULJ
‘uonye[odI)ul JeSUI] WOIJ ST SOLISS A[1931en() BIA 9JB)S9 [Ba1 U }SOAUI 0} PIMO[[e
‘(¥ 91qEL) SIOPIAOIJ UOISU ISYIQ PUE SPUN] UOISUJ JO U0 R[NSSY JUSUNSIAU] JO AdAINS [enuuy DHO uonwvndoy spuny uorsuad 10} 10JeITpUL

DI 1002]-L1JUN0D
32anos pue uondrLIdsap ereq UonBIARIqqY sa[qerIep

(penunuo)) 8V ATAV.L

* | wiLey B



BANTI AND PHYLAKTIS E W 51
ILEY

TABLE A9 REIT capital flows and housing markets—raw flow series.

@ 2 3) )
House price growth House price growth Rent growth Rent growth
12 months 12 months

REIT flows 0.0117%* 0.007** —0.009* —0.018***

(0.003) (0.002) (0.005) (0.005)
Controls Yes Yes Yes Yes
City FE Yes Yes Yes Yes
Time FE Yes Yes Yes Yes
First-stage F stat 48.50%** 45.46*+* 11.38%#* 11.29%%*
Cities 57 57 51 51
Countries 15 15 15 15
Obs 3439 3325 2442 2359

Note: The table reports the results of the IV 2SLS estimation of the baseline model in equation (1) with the raw REIT capital flow
series. The dependent variables are the real house price growth (Columns 1-2), and real rent growth (columns 3-4). REIT flows
are net equity issues by residential REITs, not winsorized. City-level controls include population growth, unemployment rate, and
income growth. Country-level controls include domestic short-term real interest rates, real GDP growth, bank flows, domestic
private credit, inflation rate, and stock market return. The models include city and time fixed effects. Clustered standard errors
at city level are reported below the coefficients. The instrument is the interaction between an indicator for the share of pension
funds’ investment portfolio allowed to be invested in managed real estate, including REITs, and the growth rate of the share
of retired population, as regulation X Aretired. First-stage Kleibergen-Paap weak-identification F statistics are reported below
the estimations. Significance of the coefficients is reported as ***, **, and * for 1%, 5%, and 10%, respectively. The sample period
is 2001-2022.
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TABLE A10 REIT capital flows and housing markets—Ilarger US and UK samples.

@ 2 3) )
House price growth House price growth Rent growth Rent growth
12 months 12 months

REIT flows 0.0117%* 0.005** —0.006* —0.019%**

(0.002) (0.002) (0.003) (0.003)
Controls Yes Yes Yes Yes
City FE Yes Yes Yes Yes
Time FE Yes Yes Yes Yes
First-stage F stat 10.57+** 10.28%** 17.78** 19.60***
Cities 87 87 81 81
Countries 15 15 15 15
Obs 5817 5613 3372 3289

Note: The table reports the results of the IV 2SLS estimation of the baseline model in equation (1) for a larger sample of cities
including the top 25 cities in the United States and United Kingdom. The top 25 cities according to the latest Zillow data set
include the following additional cities: Austin, Charlotte, Columbus, Denver, El Paso, Jacksonville, Louisville, Miami, Nashville,
Orlando, Portland, San Francisco, San Jose, Seattle, and Tucson. The top 25 cities for the UK according to the UN World Urban-
ization Prospects (The 2018 Revision) include the following additional cities: Bournemouth, Brighton, Bristol, Cardiff, Coventry,
Edinburgh, Kingston upon Hull, Leicester, Middlesbrough, Newport, Preston, Reading, Southend-On-Sea, Stoke-on-Trent, and
Sunderland. The dependent variables are the real house price growth (Columns 1-2), and real rent growth (Columns 3-4). REIT
flows are net equity issues by residential REITs. City-level controls include population growth, unemployment rate, and income
growth. Country-level controls include domestic short-term real interest rates, real GDP growth, bank flows, domestic private
credit, inflation rate, and stock market return. The models include city and time fixed effects. Clustered standard errors at city
level are reported below the coefficients. The instrument is the interaction between an indicator for the share of pension funds’
investment portfolio allowed to be invested in managed real estate, including REITs, and the growth rate of the share of retired pop-
ulation, as regulation X Aretired. First-stage Kleibergen-Paap weak-identification F statistics are reported below the estimations.
Significance of the coefficients is reported as ***, ™, and * for 1%, 5%, and 10%, respectively. The sample period is 2001-2022.
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TABLE A11 REIT capital flows and housing markets—multifamily only.

@ )
House price growth House price growth
12 months

REIT flows 0.010™** 0.007*

(0.003) (0.004)
Controls Yes Yes
City FE Yes Yes
Time FE Yes Yes
First-stage F stat 41.76™* 38.84%%*
Cities 48 48
Countries 15 15
Obs 2656 2578

Note: The table reports the results of the IV 2SLS estimation of the baseline model in equation (1) for the subset of cities for
which multifamily house price series is available (including Canada). The dependent variable is the real house price growth.
REIT flows are net equity issues by residential REITs. City-level controls include population growth, unemployment rate, and
income growth. Country-level controls include domestic short-term real interest rates, real GDP growth, bank flows, domestic
private credit, inflation rate, and stock market return. The models include city and time fixed effects. Clustered standard errors
at city level are reported below the coefficients. The instrument is the interaction between an indicator for the share of pension
funds’ investment portfolio allowed to be invested in managed real estate, including REITs, and the growth rate of the share
of retired population, as regulation X Aretired. First-stage Kleibergen-Paap weak-identification F statistics are reported below
the estimations. Significance of the coefficients is reported as ***, **, and * for 1%, 5%, and 10%, respectively. The sample period
is 2001-2022.
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FIGURE A4 REIT flows and the
IV. The plot reports the relationship
between aggregate REIT flows
(2001-2022) in logs and average
instrumental variable (2001-2022) by
country. The instrumental variable is the
growth rate of the share of the retired
population interacted with an indicator
for the portfolio ceilings set by the
regulation allowing pension funds into
managed real estate investments. [Color
figure can be viewed at
wileyonlinelibrary.com]
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