
Financialization of Housing Markets: Can REITs be the Culprit of

Rising House Prices?

Chiara Banti and Kate Phylaktis ∗†

Jan 2022

Abstract

In this paper we study the implications for house price dynamics of the ongoing financial-

ization of housing, focusing on real estate investment trusts (REITs). Building on the dramatic

rise in REITs valuation in the last decade, we ask whether housing markets exposure to financial

market dynamics is exacerbated by REITs. We find that REITs push up house prices signifi-

cantly around the world. The effect is stronger in advanced economies, where REITs have grown

the most, and in market-based pension systems. REITs channel foreign investors in domestic

markets and represent a transmission channel for both domestic and global financial shocks into

housing markets.
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1 Introduction

In the last decade share prices of real estate investment trusts (so-called, REITs) have increased

dramatically. This is good news for investors, both institutional and retail, that hold these finan-

cial instruments to invest in housing markets around the world (Subrahmanyam, 2007; Hoesli and

Oikarinen, 2012; Cotter and Roll, 2015). However, is this good news for housing markets? Finan-

cialization has shaped housing markets. For instance, financial innovations in housing finance have

significantly affected housing demand, supply and affordability (Duca, Muellbauer and Murphy,

2010; Aalbers, 2016; Fernandez and Aalbers, 2016). While the focus of the literature has been on

housing finance, other types of financial innovations, such as REITs have taken place contributing

to the financialization of housing.1 In this paper, we focus on REITs as investment funds dedicated

to the real estate sectors that have originated in financial markets of both advanced and emerg-

ing economies. As a means of expanding investors’ diversification opportunities, the development

of REITs is often encouraged by domestic monetary authorities for its contribution to financial

development, both in terms of deepening and widening access to financial markets (International

Monetary Fund, 2008; Cannon and Cole, 2011). However, the particular nature of their targeted

asset class has important implications for domestic economies, beyond the benefits for financial

markets development. Housing provides an intrinsic utility and it is a key tenet of social policies

around the world (UN, 2017). Housing can be used to smooth consumption intertemporally given

its pledgeability, in addition to offering capital gains and periodic payments in the form of rents as

a traditional financial asset. These characteristics make the understanding of the implications of

the financialization process on housing markets particularly pressing. Introducing housing in do-

mestic and international investors portfolios, REITs have the potential to expose housing markets

1 The 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.
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to financial shocks that originate both domestically and internationally, and thus disrupt housing

markets. House price hikes driven by financial investors may affect home affordability resulting

in social and public finance costs. In this paper, we study how financialization, and the entry of

institutional investors in the real estate market via REITs, contributes to house price dynamics and

to the exposure of housing to financial shocks, originating both domestically and internationally

over the period 2000 to 2019 for a representative group of advanced economies (AEs) and emerging

markets (EMs).

Since the collapse registered during the global financial crisis (GFC), house prices around the

world have recovered their upward trajectory and have been increasing across advanced and emerg-

ing markets alike (see Figure 1). Mirroring the dynamics of house prices, REITs have been increas-

ing rapidly in the period leading to the global financial crisis (GFC) of 2007/08, collapsing during

the crisis, and then recovering in the post-crisis period, outpacing their pre-crisis peak (Figure 1).

Although this pattern is more pronounced in AEs, where REITs prices have doubled in the last

decade, EMs have also experienced rising REITs prices that have increased by over 65% since 2010.2

REITs prices seem to respond to financial shocks as stock indexes do. Figure 1 shows that REITs

prices in both AEs and EMs exhibit frequent ups and downs corresponding to episodes of market

turbulence. For instance, the temporary retrenchments in the 2013/15 period corresponding to

the 2013 taper tantrum episode and subsequent disappointing news on economic growth in EMs,

especially in China, and in the second half of 2018 due to strong US dollar and escalation of trade

tensions between the US and China (Bank for International Settlements, 2013, 2018). This high

volatility of REITs valuation motivates us to investigate its implications on the stability of housing

markets around the world.

2 The rise of REITs prices have also outpaced the general rise in stock markets, thus indicating specific renewed
interest by investors in this product.
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Our work makes two main contributions to the literature. First, we contribute to the literature

on financialization and its implications for housing markets by studying how the entry of institu-

tional investors in the real estate market via REITs contributes to house price dynamics and to the

exposure of housing to financial shocks, originating both domestically and internationally. While

there is no unique definition, the term financialization is generally used to indicate the increasing

role of finance in the economy (Turner, 2010; Mazzucato, 2018). The UN defines financialization of

housing as the “structural changes in housing and financial markets and global investment whereby

housing is treated as a commodity” (UN, 2017, p. 3). Studying commodity markets, Basak and

Pavlova (2016) define financialization as the entry of institutional investors in the commodity mar-

ket. 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.3

More recently, the emergence of institutional investors has been studied in the US housing

market (Lambie-Hanson, Li and Slonkosky, 2019; Ghent, 2021).4 Mills, Molloy and Zarutskie

(2019) suggest that this trend is primarily driven by tight mortgage markets, large housing supply

and technological advances. Garriga, Gete and Tsouderou (2021) find that smaller institutional

investors are more active locally than larger ones and their investment activity matters for house

prices locally. It is difficult to generalize these findings based on the US to other countries, especially

since REITs are investment vehicles for an heterogeneous investor base, ranging from institutional

investors to individuals. There is evidence that REITs investor base is significantly different among

3 This literature is vast. A large body of work identifies mortgage market development and securitization as key forces
behind the rise of house prices and transaction volume in housing markets, which led to the GFC (Brunnermeier,
2009; Duca, Muellbauer and Murphy, 2010; Aalbers, 2016; Justiniano, Primiceri and Tambalotti, 2019; Mian and
Sufi, 2021). Moreover, these developments in housing finance have increased house price comovement within and
across countries (Diamond and Rajan, 2009; Claessens, Kose and Terrones, 2011; Cotter, Gabriel and Roll, 2015;
Milcheva and Zhu, 2016; Landier, Sraer and Thesmar, 2017; Choi and Hansz, 2021).

4 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 (Chinco and Mayer, 2016; Bayer, Mangum and Roberts, 2021).
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AEs, including the US (Brounen, Kok and Ling, 2012; Carlo, Eichholtz and Kok, 2021). We extend

this work by focusing on REITs in a cross-country setting, looking especially at the impact of

financial development, pension systems, mortgage market development, and foreign entry, across

countries.

Our second contribution relates to the growing literature on countries’ exposure to global financ-

ing conditions, including global liquidity and the global financial cycle. There is ample evidence in

the literature of the significant exposure of house prices to capital flows (Aizenman and Jinjarak,

2009, 2014; Tillmann, 2013; Favilukis, Kohn, Ludvigson and Van Nieuwerburgh, 2013; Davids,

2020; Gorback and Keys, 2020; Barcelona, Converse and Wong, 2021; Cvijanovic and Spaenjers,

2021; Favilukis and Van Nieuwerburgh, 2021). Documenting the role of London housing market

as a prime destination for global capital, Badarinza and Ramadorai (2018) show that the London

housing market is significantly exposed to foreign country risk. Empirical work on the relationship

between monetary liquidity and house prices provide mixed evidence. While Darius and Radde

(2010) and Belke, Orth and Setzer (2010) document for G7 and OECD countries a positive impact

of liquidity on house prices, only a limited effect is found in Brana, Djigbenou and Prat (2012)

for a group of EMs. Housing finance plays a key role in the transmission, as the development of

mortgage markets increases the exposure of house prices to capital flows shocks (Sá, Towbin and

Wieladek, 2014). Moreover, the literature stresses the link between global financing conditions

and housing markets via bank flows that channel liquidity across the border into the local banking

sector. Using a broad sample of countries, Cesa-Bianchi, Cespedes and Rebucci (2015) document a

stronger impact of bank flows on house prices in EMs compared to AEs. Banti and Phylaktis (2019)

document the exposure of house prices to financing conditions in global wholesale funding markets.

We contribute to this literature by investigating whether REITs are a channel of transmission of

financial shocks.
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Focusing on a panel of 32 countries from 2000 to 2019, we study the role of REITs in the

financialization of housing by estimating the impact of REITs performance on house prices and

exploring the role of financial development, pension systems, housing finance, and foreign investors.

We show that house prices respond positively to REITs, especially in AEs and in countries with

more market-based pension systems. Moreover, we find a stronger exposure in countries where

foreign investors’ access to investments in housing markets is not restricted. Thus, REITs are an

effective channel for foreign investors’ entry in domestic housing markets. Building on this, we

determine the impact of REITs on the financialization of housing by documenting their role as

transmission channel for shocks originating in domestic and global financial markets. Estimating

a panel VAR (PVAR) of house prices, REITs and a set of controls, we show that house prices

increase significantly following a shock to REITs and that these major investors in real estate

act as a channel for financial shocks. We find this effect especially in AEs, where REITs have

experienced the largest growth in the past decades. We subject our analysis to numerous tests and

our results remain robust.

In the next section we study the evolution of the financialization of housing around the world.

In section 3 we set up the research strategy of the paper. In section 4 we describe the data. The

empirical analysis of the impact of REITs on house prices and the financialization of housing is

reported in section 5. Section 6 reports some robustness tests. Finally, section 7 concludes.

2 Financialization of housing

In this section we examine the financialization of housing by considering the intertwined develop-

ments of REITs and house prices.

As shown in Table 1 (column 1), in most countries real house prices comove with REITs,

with correlation coefficients ranging as high as over 95% in Hong Kong, Malaysia, Sweden, and
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Switzerland to below 10% in Austria and The Netherlands. There are four countries in which as

house prices increase REITs decline, namely China, Indonesia, Japan, and Turkey. The presence

of restrictions on foreign investors in the domestic real estate market is not likely to explain these

differences across countries (column 2). In fact, although China, Indonesia and Turkey all have

restrictions in place, Japan is open to foreign entry (Fernández, Klein, Rebucci, Schindler and

Uribe, 2015).

Interestingly, countries with the strongest comovement are the ones that exhibit the largest

increase in REITs in the past decade (column 4). For instance, in Sweden REITs experienced a

striking threefold increase in the last decade, and at the same time house prices increased by almost

50% (column 3). This is common to other countries as well, for instance REITs in New Zealand,

Thailand, and the Philippines more than doubled and their comovement with house prices is at

over 90%. Few countries do not exhibit large changes in REITs. The Netherlands have actually

experienced a contraction in REITs and Germany have registered a modest increase in the last

decade, both of them registering low comovement with house prices. This pattern does not apply

to all countries, and some countries exhibit increasing REITs and low comovement with house

prices (as in the case of Austria), or declining REITs and high comovement (as in the case of

Spain). This indicates that other factors are also influencing house prices. Interestingly, in general

countries with stronger comovement in house prices and REITs are the ones not only where REITs

have increased the most in the past decade, but also the ones where REITs valuations are higher

than stock market index. This indicates that the increase in REITs largely exceeds the growth of

the stock market, as measured by its index, pointing towards great performance of and interest in

REITs among investors.

To better evaluate the dynamics of the financialization of housing, we focus on four countries in

Figure 2. We select Sweden and Malaysia as representatives of the advanced and emerging market
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groups with high comovement between house prices and REITs (panel a), and Germany and China

as representatives of advanced and emerging economies with low and negative comovement (panel

b), respectively.

We can point to two regularities across the countries. First, in Sweden and Malaysia, there is an

evident sharp increase in REITs across the last two decades, albeit with temporary retrenchments

at times of market turbulence (such as during the GFC and the episodes of market turbulence in

EMs in 2013-2015). The increase in REITs in Germany is more modest, and takes place in the last

part of the sample, while in China there is an overall decline with few episodes of high volatility.

Second, in Sweden and Malaysia the increase in REITs have outpaced the stock market index since

the post-GFC, whereas REITs are generally lower than the stock market index in Germany and

China. These points suggest that in countries with greater financialization of housing as measured

by the REITs valuation and their development in the last two decades, house prices and REITs

tend to comove. While in countries with less financialized housing markets, house price dynamics

are relatively less associated with developments in REITs.

We now turn to the formal investigation of the implications of the financialization of housing

for house price dynamics and their exposure to financial shocks in the next section.

3 Methodology and research design

Mortgage market development and securitization are identified as key forces behind the rise of house

prices and transaction volume in housing markets in the period leading to the GFC (Brunnermeier,

2009; Aalbers, 2016; Justiniano, Primiceri and Tambalotti, 2019; Mian and Sufi, 2021). Studying

commodity markets, Basak and Pavlova (2016) argue that, as a result of the growing importance of

institutional investors, the financialization of commodity markets has pushed up commodity prices.

Similarly, REITs by encouraging institutional investors’ participation in the real estate market,
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channel domestic and foreign savings into housing markets. Thus, they represent a potential driver

of housing market financialization with implications for housing markets, including the dynamics of

house prices. However, their role in this respect has been largely neglected in the literature, which

concentrates more on housing finance.

To investigate the role of REITs in the financialization of housing, we build a panel model of

house prices and REIT prices for a group of representative advanced and emerging markets. We

control for a set of explanatory variables that are known in the literature to affect the demand

for housing both nationally and internationally. We then explore further the role of REITs in

the financialization of housing by focusing on key country characteristics. We consider financial

development as a key factor, as more developed financial systems are more likely to enjoy higher

levels of private savings and have more sophisticated investors that can take advantage of investing

in real estate via REITs. Linked to the presence of private savings and sophisticated investors, we

also consider the role of countries’ pension systems in the financialization of housing. Moreover, we

test whether the impact of REITs on house prices is related to housing finance, focusing specifically

on the development of mortgage markets. Finally, we consider the role of foreign investors in the

financialization of housing by looking at housing restrictions to the entry of foreign investors in the

domestic real estate market. This is important because if the exposure of house prices to REITs is

related to the presence of foreign investors, they may then turn REITs into transmission channels

for external shocks in the domestic housing markets. Building on this, we conclude our empirical

study by investigating the impact of REITs on the financialization of housing by studying their

role as channels of transmission for domestic and global financial shocks on house prices.
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3.1 REITs and house prices

Our baseline model is a panel model with country fixed effects of house prices on REITs, as follows:

housei,t = αi + β1reitsi,t−1 + β2Domestici,t−1 + β3Globali,t−1 + θi + εi,t (1)

where house are percentage changes in house prices in country i, reits are REITs returns, Domestic

includes the determinants of the domestic demand for housing such as bank flows, real gross domes-

tic product (GDP) growth, short-term interest rates, and domestic private credit.5 We also include

the returns on the domestic stock market index as a measure of local financial market conditions.

Global includes the VIX and world aggregated real GDP growth, as measures of financial conditions

and demand in global markets. reits are lagged one period to control for reverse causality from

house prices to REITs.6 Moreover, as common in this setting, we lag all explanatory variables one

period to account for general endogeneity concerns. We estimate the model for the full sample

period, 2000-2019, by applying least squares.7 Our main coefficient of interest is β1 that captures

the impact of REITs on house prices. To account for possible multicollinearity, we first include the

control variables one-by-one before estimating the full model.8

Having documented the impact of REITs on the housing market, we turn to an investigation

of mechanisms and dynamics of this exposure. To do so, we augment the baseline model (1) with

5 In unreported results, we include the growth of urban population as an additional control variable (Aizenman and
Jinjarak, 2009), but we find it to be insignificant and so we do not include it in our baseline model for parsimony.

6 In section 6, we test the robustness of our results to an alternative measure for REITs based on the investment
flows into REITs that is only available for a relatively small set of eight AEs.

7 In section 6, we test the robustness of our results to further endogeneity concerns by employing instrumental
variables (IV) and a two-stage least squares (2SLS) estimation.

8 Moreover, we conduct unit root testing of all variables and for stationarity we include the first-difference of I(1)
variables.
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an interaction term of the REITs with a specific country characteristic, as follows:

housei,t = αi+β1reitsi,t−1+β2reitsi,t−1×charai+β3Domestici,t−1+β4Globali,t−1+θi+εi,t (2)

where chara is an indicator for the country characteristics of interest. Our main coefficient of

interest is β2 that captures the impact of the specific country characteristics on the exposure of

house prices to REITs. We introduce key country characteristics related to the financialization of

housing next.

3.2 REITs and financial development

Different countries are at different stage of financial development and the financialization of housing

is related to the presence of sophisticated institutional investors that channel savings into the

property markets. In fact, there is a link between financial liberalization and the financialization of

the economy. Financial liberalization leads to more sophisticated instruments and intermediaries,

especially the expansion of the activities of non-banks, and thus encourages the development of

REITs. Moreover, economic growth promotes stability and increases private saving ratios, leading

to a higher demand for capital market instruments (Rojas-Suarez, 2012). Furthermore, entry

of foreign investors encourages the development of new instruments and promote technological

improvements (Prasad, Rogoff, Wei and Kose, 2003). The relationship is likely to be bidirectional,

as financialization also promotes financial deepening. Although REITs are present in both AEs and

EMs, not all countries are at the same level of financial development, and so the financialization

of housing, and expansion of REITs activity, will also be at different levels. Given its relation to

highly sophisticated financial systems, we expect housing markets in more financially developed

economies to have a relatively greater exposure to REITs.

To address this question, we run the augmented model (2) with an interaction term of the
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REITs and an indicator for financial development. Specifically, we classify countries in groups

based on their level of economic development with a dummy variable that takes the value of 1 if

the country is classified as an EM, and 0 otherwise. Our classification relies on the IMF 2021 World

Economic Outlook. Given the role of private savings and sophisticated investors in REITs markets,

we expect house prices in EMs to be less exposed to REITs than house prices in AEs with higher

level of financial development.

3.3 REITs and the pension system

In addition to the general level of financial development, the presence of sophisticated institutional

investors that channel savings into the property markets is related to countries’ pension systems.

As documented in the literature, pension funds are key investors in REITs (Ciochetti, Craft and

Shilling, 2002; Hartzell, Sun and Titman, 2014; Andonov, Eichholtz and Kok, 2015; Carlo, Eichholtz

and Kok, 2021; Ghent, 2021). And, the share of investments by pension funds in REITs is not

homogeneous across countries: Brounen, Kok and Ling (2012) report that it is relatively larger

in countries such as Australia and the US, and relatively smaller in France. In this section, we

ask whether the characteristics of the pension system affect the financialization of housing by

categorizing countries based on their pension policy.

To address this question, we run the augmented model (2) with an interaction term of the

REITs and an indicator for countries’ pension system. There are various ways to conduct a cross-

country comparison of pension systems (Anderson, 2015). In this study we rely on the widely used

Esping-Andersen (1990) three-regime classification and categorize countries as liberal, conservative,

or social-democratic based on the relative importance of the state and the market. Liberal systems

rely on market-based pensions, with the state as ultimate provider to prevent poverty. In this

systems, private pension funds are essential to pension provision. The state plays a larger role

in the conservative and social-democratic systems, with the latter based on generous tax-financed
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public pensions while the former relies on a contribution-based system. The classification is available

for a subset of countries.9

3.4 REITs and housing finance

The literature has documented a clear role of mortgage market development on the financialization

of housing. The development of mortgage markets, including the securitization of mortgage loans,

has resulted in higher house prices and transaction activity (Mian and Sufi, 2021; Justiniano,

Primiceri and Tambalotti, 2019; Brunnermeier, 2009). As housing finance is related to credit

market dynamics (Claessens, Kose and Terrones, 2011) and encourages foreign investors into local

mortgage markets (Diamond and Rajan, 2009), housing finance increases the exposure of house

prices to monetary policy shocks (Iacoviello, 2016) and to capital flows shocks (Sá, Towbin and

Wieladek, 2014). Hence, housing finance contributes to the exposure of housing markers to global

shocks. As REITs also channel foreign savings in domestic housing markets, their impact on house

prices may be confounded with those of housing finance. Indeed, the similar financial deepening

and sophistication that encourage the development of mortgage markets are also key for the growth

of REITs. On the one hand, housing finance encourages domestic and foreign institutional investors

in mortgage markets, thus indirectly affecting the housing market via credit markets. On the other

hand, REITs offer a channel to invest in housing market directly.

To establish whether our findings on the exposure of house prices to REITs are related to the

mortgage market development, we estimate the augmented model (2) with an interaction term of

REITs and an indicator for mortgage market development. Following previous studies on housing

finance (Calza, Monacelli and Stracca, 2013; Sá, Towbin and Wieladek, 2014), we employ the mort-

gage market development index by the International Monetary Fund (2008). We consider countries

9 Australia, Canada, New Zealand, UK, and US are classified as liberal. Finland, France, Germany, Italy, Japan,
and Switzerland are classified as conservatives. Austria, Belgium, Norway, and Sweden are classified as social-
democratic.
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with an index above the cross-country median to have a high mortgage market development, and

countries with an index below the median to have a low mortgage market development. Impor-

tantly, this index is available for a subset of AEs in our sample, hence this analysis is conducted

exclusively within the advanced country subsample.

3.5 REITs and foreign investors

REITs are an instrument for foreign investors to participate in the domestic housing markets. We

study how relevant foreign investors are for the exposure of house prices to REITs. Although

domestic institutional investors play a key role, here we focus specifically on foreign investors since

they represent a potential transmission channel for external financial shocks into the domestic

housing market.

To address this question, we estimate the augmented model (2) with an interaction term of

REITs and an indicator for foreign investor entry in the domestic real estate market. In order

to classify the countries, we rely on the indicator for capital account controls on inflows into the

domestic real estate market developed by Fernández et al. (2015). We consider countries with an

index above the cross-country median to have an housing market restricted to foreign investors,

and countries with an index below the median to have an open housing market.

3.6 REITs and the exposure of house prices to financial shocks

REITs by encouraging domestic and foreign institutional investors to participate in the real estate

sector, are a potential channel of transmission of financial shocks in the local housing market.

Evidence from mutual funds shows that investors’ requests to purchase new shares and redeem

existing shares is met with increased trading activity. Studying flow-induced trading, Lou (2012)

finds that mutual funds meet redemption requests exclusively by liquidating existing positions

and that they increase their positions by approximately 62% after an inflow. REITs flow-induced
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trading may thus transmit shocks originating elsewhere in the financial system to the real estate

sector. For instance, shocks originating in the domestic financial markets may affect institutional

investors portfolio allocation and be channelled into the housing market via their holdings of REITs.

Turning to the international investors, if these investors participate in local real estate sectors by

investing in stocks of firms operating in the property sectors, then funding shocks abroad may be

transmitted to local house prices via the financial market.

We conduct this analysis on the role of financialization, and REITs specifically, as transmission

channels for domestic and global financial shocks by estimating a panel VAR (PVAR) model of

house prices and REITs, including control variables for local demand factors for housing, as well

as measures for financial conditions in domestic and global markets, as follows:

Xi,t =

N∑
n=1

βiXi,t−n + εi,t (3)

where Xi,t = [V IXt, worldGDPt, banki,t, reitsi,t, GDPi,t, ratesi,t, equityi,t, crediti,t, housei,t], and

house are house prices, credit is the private credit by banks, equity is the return of the domestic

stock market index, rates are short term interest rates, GDP is real GDP growth, reits are REITs

returns, and bank are bank flows, all in country i. worldGDP is the world real GDP growth and

V IX is the VIX index. In other words, we represent model (3) as a panel VAR model in order

to investigate the response of house prices to unexpected changes in REITs prices and financial

conditions, both locally and globally. All variables except for worldGDP , GDP , equity, and rates

are in logs. We determine the number of lags n with the Schwarz criterion and it ranges between

1 to 2 lags.

But financial shocks may not only hit house prices directly, but also indirectly via REITs. Thus,

in order to identify the transmission channel of financial shocks to house prices, we also document
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the exposure of REITs themselves to the financial shocks in domestic and global markets.

Following our findings related to the role of financial development, we focus separately on the

impact of one standard deviation shock on our variables of interest, that is house prices and REITs

across the main regional groups of our sample of countries. To avoid imposing restrictions on the

slope coefficients of house prices across various countries, we employ the mean group estimator of

Pesaran and Smith (1995). In essence, this is a dynamic panel estimation approach that allows for

full country heterogeneity. Thus, we estimate a VAR for each country individually via OLS and

estimate the impulse response functions (IRFs) by employing the Cholesky decomposition of the

covariance matrix of the VAR residuals. Since we consider financial conditions in the main financial

systems to be exogenous to domestic conditions and local house prices, we order the VIX first in all

the VARs, followed by the real world GDP growth. Moreover, we put house prices last in the order

to allow for all global and domestic factors to impact house prices (Banti and Phylaktis, 2019). We

measure the average effect of the shock across countries by averaging cross-country responses at

each forecasting horizon, excluding the top and bottom 1%. The standard errors of such measures

are calculated as the cross-country variance of the responses at each forecasting horizon, divided

by the number of countries minus one (Pesaran and Smith, 1995). In section 6, we employ two

alternative measures of financing conditions in global markets instead of the VIX, based on the US

monetary policy (Avdjiev, Gambacorta, Goldberg and Schiaffi, 2020) and the strength of the US

dollar (Bruno and Shin, 2015).

4 Data

We measure the impact of financial investors in the real estate sector of the countries in our sample

by employing the General Index from Global Property Research (GPR) that is the stock price

index of all listed real estate companies with a market capitalization in excess of $50 millions and
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over 75% of operations in the property sector. The data coverage includes 42 countries, but due

to the limited number of time-series observations, we restrict our sample to 32 countries.10 Real

residential house prices are taken from the BIS residential house price database.11

Our sample includes 21 AEs and 11 EMs, from January 2000 to December 2019.12 AEs in-

clude Australia, Austria, Belgium, Canada, Finland, France, Germany, Greece, Hong Kong, Israel,

Italy, Japan, Netherlands, New Zealand, Norway, Singapore, Spain, Sweden, Switzerland, United

Kingdom, and the United States. EMs include Brazil, China, India, Indonesia, Malaysia, Philip-

pines, Poland, Russia, South Africa, Thailand, and Turkey.13 We conduct our analysis at quarterly

frequency and we build our quarterly series by taking the average of the monthly prices in the

quarter.

In order to capture the impact of financial domestic and global shocks on housing, we include

two variables that measure financial conditions in domestic and global financial markets. Follow-

ing the literature on financial spillovers on housing markets, we include the performance of the

domestic equity market, calculated as the returns of the stock market index (Ling and Naranjo,

1999; Subrahmanyam, 2007; Hoesli and Oikarinen, 2012; Cotter and Roll, 2015). Following the vast

literature on global liquidity, we employ the VIX as a measure of global risk and risk aversion in

10 In our analysis we focus on listed companies with over 75% of operations in real estate, thus including not only
REITs but also other types of public companies. The more specific GPR REITs index is available for a limited
selection of AEs, 11 out of 42. Given the significantly lower number of observations (approx. 900 vs over 2,000) as
well as limited coverage, we rely on the General Index for the main analysis. As a robustness test, we rerun our
analysis with the GPR REITs index and we confirm our main findings of the significant role of REITs as drivers
of house prices and transmission channel for financial shocks to housing markets. Moreover, our sample includes
companies that invest in real estate sectors other than residential real estate. Unfortunately our data does not
differentiate amongst investment policies and thus all investments in real estate are included in our dataset. This
likely results in an underestimation of the impact of REITs activity on residential housing markets in our analysis.

11 Description of the variables included in the analysis is provided in Table 1A in the Appendix.
12 Country classification is according to the IMF 2021 World Economic Outlook.
13 REITs and house price data is available from 1984 but we take 2000 as starting year to obtain a significant cross-

section of EMs. We also conduct the analysis on the full sample period for the available countries and we report
these results in the robustness section 6. Due to data availability, data series start later for some countries: 3Q2008
for Brazil, 1Q2006 for China, 2Q2006 for Greece, 2Q2008 for Indonesia, 2Q2010 for Israel, 1Q2008 until 4Q2017
for the Philippines, 1Q2010 for Poland and Turkey, and 4Q2005 for Russia and Thailand. There are three missing
observations in the REIT series for Spain during the GFC, from 3Q2008 to 1Q2009.
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global markets (Cerutti, Claessens and Ratnovski, 2017; Miranda-Agrippino and Rey, 2020). Since

we are interested in the impact of global shocks on the housing markets via international investors

through REITs, we control for bank flows that are a well documented source of cross-border credit

to the local banking sector (Cesa-Bianchi, Cespedes and Rebucci, 2015; Banti and Phylaktis, 2019).

We control for traditional determinants of house prices and the demand for housing, such as

annual growth of the real GDP, domestic short-term interest rates, and domestic private credit by

banks (Aizenman and Jinjarak, 2009). Moreover, we include world real GDP growth to capture

global demand.

Finally, we explore the role of key country characteristics on the financialization of housing

markets by exploiting the heterogeneity of the countries in our sample. We consider the role

of financial development by focusing on the distinction between AEs and EMs, according to the

IMF 2021 World Economic Outlook. We classify countries also according to their pension system

following the three-regime classification by Esping-Andersen (1990). Moreover, we consider the role

of housing finance by using the mortgage market development index developed by the International

Monetary Fund (2008). This index is a snapshot of the development of mortgage markets at 2008

for a set of AEs and it is used in studies of housing finance (Calza, Monacelli and Stracca, 2013;

Sá, Towbin and Wieladek, 2014). Finally, we focus on the role of foreign investors and we consider

the indicator for capital account controls on inflows into the domestic real estate market developed

by Fernández et al. (2015). This indicator is available for our countries for a shorter time period,

from 2000 to 2013, hence we use the countries’ average value to classify countries as restricted or

open.14

Table 2 reports the descriptive statistics of REITs and house prices. REITs prices are higher on

average in AEs than in EMs, although the coefficient of variation is similar across the two groups.

14 The index shows low variation across time for each country, so it offers a consistent classification.
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Similarly, the average quarterly change in house prices for the period is around 0.55% for AEs and

0.64% for EMs, while the coefficient of variation is similar across the two groups of countries.

We report the correlation matrix of the variables in Table 3. We show that house prices are

positively correlated with REITs prices. Moreover, as expected, house prices increase with bank

flows, domestic GDP growth, private bank credit, and equity returns. Turning to the global factors,

house prices decrease with the VIX and increase with the world GDP growth. Similarly, REITs

are positively correlated with bank flows, domestic GDP growth, stock returns and the world GDP

growth, and negatively correlated to domestic short-term interest rates, private bank credit and

the VIX.

5 Empirical results

5.1 The exposure of house prices to REITs

In this section, we explore the empirical results and the role of REITs in the financialization of

housing by focusing on their impact on house prices around the world.

We report the results in Table 4. We present various models starting with model (1) without

the control variables and then introducing them one by one in subsequent models, and including

all of them together in model (8). We find that house prices are exposed to changes in REITs. The

positive and significant coefficient indicates that house prices increase with REITs prices. This effect

is robust across the different specifications (columns 1-8). We find the effect to be economically

significant, as a one unit increase in REITs returns increases house prices by 4.4%.

As expected, house prices increase with the domestic economy, as positive economic growth

stimulates the demand for housing. Moreover, we find that house prices decline when domestic

short-term interest rates rise, as evidence of the role that monetary policy has on the financing

conditions in domestic credit markets. Indeed, credit markets play an important role, with house
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prices increasing with private credit provided by banks. Also, we find that house prices increase

with the stock market, but the effect becomes insignificant in model (8).15 Looking at the global

variables, higher growth in the world GDP is related to higher house prices when included alone,

as evidence of a significant effect of global demand on domestic housing markets, but it then turns

insignificant in model (8).

5.2 Country heterogeneity

5.2.1 The role of financial development

The development of REITs is intertwined with financial development, as deeper financial systems

are characterized by higher savings, and more sophisticated investors and financial instruments.

We study the role of financial development in the financialization of housing by estimating model

(2) with interaction terms of REITs and a dummy that classifies countries as AEs and EMs.

We report the results in Table 5 (column 1). We confirm that house prices are positively related

to REITs prices. Looking at financial development across countries, we find a negative coefficient

for the interaction term between REITs prices and EMs, indicating that house prices in EMs are

less exposed to REITs than house prices in AEs.

Hence, we conclude that housing market exposure to REITs is related to the sophistication of

investors and it is thus stronger in AEs than in EMs.

5.2.2 Do certain pension systems encourage financialization of housing?

Higher savings and more sophisticated investors are also associated with greater role of pension

funds in countries’ pension systems. We study the role of pension systems in the financialization

of housing by estimating model (2) with interaction terms of REITs and a dummy that classifies

15 To explore the possibility of multicollinearity we estimate variance inflation factors (VIFs). Test statistics for all
coefficients are well below 2, except for stock market returns at 2.2. Instead of excluding stock returns from our
model, we run model (1) including one control at a time to test whether the inclusion of stock returns affects our
results and we do not find any evidence for this. We conclude that our results are not driven by multicollinearity.
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countries as liberal, conservative, or social-democratic depending on the state-market mix of their

pension system according to the widely employed three-regime classification by Esping-Andersen

(1990).

We report the results in Table 5 (columns 2-4). We find that house prices are positively related

to REITs prices, especially so in countries with liberal pension systems that have a prevalent

market-based component in their pension policy. Moreover, we show that the financialization of

housing, as indicated by the impact of REITs on house prices, is lower than average for countries

that rely on a conservative and social-democratic system. Indeed, for the latter, the coefficient

associated with the interaction term of REITs and pension system is as large as the ones for REITs

alone.16

In conclusion, pension systems are an important factor in the financialization of housing, indi-

cating the important role that pension funds play in the exposure of house prices to REITs.

5.2.3 Disentangling the impact of REITs from housing finance

Next, we turn to disentangle the exposure of house prices to REITs from the effect of housing

finance, and the mortgage market development estimating model (2) for a subset of AEs classified

according to the level of development of their mortgage market by the International Monetary Fund

(2008).

In Table 5 (column 5), we find that house prices increase with REITs, and that the effect is not

related to mortgage market development. Indeed, the interaction term with the mortgage market

development indicator is statistically insignificant. Given the relatively weak effect, we conclude

that the exposure of housing markets to REITs activity is specific to this instrument and it is

16 In unreported tests, we run the augmented model interacting REITs with the pension system classification and
with the dummy for country group, to make sure that our results are not driven by the fact that the pension
system classification is only available for AEs. Results are quantitatively similar, hence the impact of the pension
system that we document is different from the impact of the general financial development of the country. We do
not report these results for brevity, but they are available from the authors upon request.
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different than that of housing finance.

5.2.4 Is the impact of REITs on house prices related to the presence of foreign

investors?

Finally, we focus on foreign investors and their role in the financialization of housing. We estimate

model (2) focusing on countries with different levels of restrictions to the entry of foreign investors

in the domestic real estate market.

Table 5 (column 6) reports the results and we confirm that house prices increase with REITs

prices. The negative coefficient on the interaction term between REITs and controls on foreign

entry indicates that countries with relatively more restricted housing markets experience a weaker

exposure to REITs. Given the evidence of REITs stronger impact on house prices when foreign

entry is easier, we find support for REITs as an important channel for foreign investments into the

real estate market.

5.3 The role of REITs in the transmission of domestic and global financial

shocks to house prices

In this section, we study the role of REITs as transmission channel for financial shocks originating in

the domestic and global financial markets. We estimate the PVAR model (3) and focus separately

on the impact of one standard deviation shock on our variables of interest in AEs and EMs.

Figure 3 reports the IRFs of house prices to shocks to the variables of interest in the model,

REITs, financial market conditions domestically (domestic equity prices) and globally (VIX and

claims by foreign banks to the domestic banking sector depicted by bank), by employing the

Cholesky decomposition of the covariance matrix of the VAR residuals. We report the responses

for AEs in panel (a) and for EMs in panel (b). Focusing first on shocks to REITs, house prices

increase persistently following a shock to REITs in both AEs and EMs. In particular, in AEs and
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EMs a one standard deviation shock to REITs increases house prices by around 0.34% and 0.40%

after 4 quarters, respectively, after which the impact starts to decline. However, the effect is still

significant after 12 quarters. After 12 quarters the cumulated increase in house prices due to a

REITs shock in AEs and EMs is 3.26% and 3.40% on average, respectively.

Turning to financial shocks, we focus on the financial conditions in domestic and global finan-

cial markets. House prices in AEs (panel a) respond to shocks in global and domestic financial

conditions. Following a shock to the VIX, house prices decline persistently. The effect lasts for 8

quarters before turning insignificant. Shocks to bank flows have a significant effect only on impact,

and turn insignificant afterwards. Turning to domestic financial shocks, unexpected increases in

stock prices have a lagged but persistent impact on house prices. In EMs (panel b), house prices

exhibit only a rather brief decline following an unexpected increase in the VIX and stock prices,

whereas they do not seem to respond to bank flows.17

Turning next to the role of REITs in channelling domestic and global shocks in Figure 4, we find

that REITs decline following a positive shock to domestic stock prices and to the VIX. Moreover,

REITs increase following an unexpected increase in bank flows. Thus, we document that both

domestic and global financial conditions affect REITs. This applies to both AEs in panel (a) and

EMs in panel (b).

In conclusion, we find a significant and persistent exposure of housing markets in both advanced

and emerging markets to REITs. Moreover, we document a strong impact of financial shocks on

housing markets in AEs, while we find a weaker effect in EMs. Financial shocks significantly affect

REITs across both groups of countries. Hence, we conclude that the effect of financial shocks is

17 We report all the responses of house prices to shocks in the variables in the model in Figure 1A in the Appendix.
House prices in AEs decline following unexpected increase in short-term interest rates, as confirmation of the
significant effect of monetary policy on house prices we documented in the panel model. Moreover, positive
surprises to the economic performance as measured by real GDP growth result in higher house prices, as expected.
The effect of shocks to domestic bank credit is negative and lagged. House prices in EMs are not related to other
variables.
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stronger in AEs, indicating that REITs are more likely to channel external shocks in sophisticated

and deep financial systems.

6 Robustness tests

To test the robustness of our results we employ an alternative measure for REITs activity based on

investment flows into REITs that is only available for a subset of AEs; secondly, we re-estimate our

models (1) and (2) with instrumental variable (IV) estimators in two-stage least squares (2SLS)

regressions to account for additional endogeneity concerns; thirdly, we repeat our analysis for a

longer sample period 1990-2019 for the countries that we have data for to confirm that our results

are not sample dependent; and finally, we employ alternative measures for global financial conditions

based on the US monetary policy and the strength of the US dollar.

6.1 Alternative measure for REITs - investment flows into REITs

In our main analysis, we measure REITs activity by their stock market performance. In this section,

we employ an alternative measure based on the fund flows into REITs (Ling and Naranjo, 2003).

This variable is the net of share purchases and redemptions by investors and it is only available for

a subset of AEs. Quarterly investment flows into real estate funds expressed in millions of Euros

are available from the ECB Statistical database starting in 2009 for Austria, Finland, France,

Germany, Greece, Netherlands, and Poland.18 For the US, we take quarterly transactions in the

equity capital of REITs from the Flow of Funds Accounts available from the FRED database in

million USD starting in 2000 (Ling and Naranjo, 2003).19

We report the results of the exposure of house prices to REITs flows in Table 6. For the

18 We exclude Belgium, Italy and Spain from the set of countries included in the analysis due to missing observations.
19 As it is reasonable to expect flows to take a while to impact house prices, we allow for multiple lags in our model.

We find that the second lag is significant, so we report the results for the flows variable lagged twice. Results are
quantitatively similar if more lags are included in the specification. We do not report these additional test for
brevity, but they are available from the authors upon request. Moreover, as we find that REITs flows interact with
short-term interest rates, we exclude this variable from our model in this specification.
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baseline model (1), we find that REITs flows are positively and significantly related to house price

appreciation. Moreover, we report the IRFs from the PVAR model (3) in Figure 5 and we show

that shocks to REITs flows trigger significantly higher house prices in our set of countries. The

impact is immediate and lasts 4 quarters before turning insignificant. We do not find significant

evidence for a role of REITs flows in channeling financial shocks into housing markets, as REITs

flows responses to domestic and global shocks are largely insignificant.

In conclusion, we confirm that REITs activity, as measured by investment flows into REITs,

affects domestic house prices, although we are restricting this analysis to a subset of AEs for which

data is available.

6.2 Alternative estimation method - two-stage least squares (2SLS)

In our main analysis, we include all explanatory variables lagged one period to account for poten-

tial endogeneity. In this section, we conduct a further robustness test by employing twice-lagged

independent variables as IV in our models and estimate them via 2SLS.

We report the results of the exposure of house prices to REITs for the alternative estimation

method in Table 7. For the baseline model (1) (column 1), we confirm the main findings that house

prices increase with REITs. The magnitude of the effect is qualitatively similar to that observed

in the main analysis. Looking at the estimations of the augmented model (2) (columns 2-7), the

impact of REITs on house prices is stronger for AEs than EMs, and it is weaker for countries that

adopt less market-based pension systems. Also, we confirm that the exposure of house prices to

REITs is unrelated to housing finance, as the interaction with mortgage market development is not

statistically significant. The effect of the restrictions on foreign entry in the local real estate market

is significant and negative, indicating that countries with more foreign investors (less restrictions

on foreign entry) are characterized by stronger impact of REITs on house prices.

In conclusion, the results are similar to the OLS estimation, indicating that our results in the
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main analysis are not driven by endogeneity.

6.3 Longer sample period 1990-2019

We have restricted the main analysis to the 2000-2019 sample period so that we have data for a

representative set of EMs. Nonetheless, house prices and REITs data for some countries in our

sample goes back to 1984. While house prices and REITs data start in 1984, data for the VIX

start in 1990 and so we set the extended sample period from 1990 to 2019, taking advantage of

the longest period available for our dataset. Hence, here we estimate models (1) and (2) for an

unbalanced panel for the longer period 1990-2019.

Table 8 confirms our main findings. House prices are positively associated with REITs in all

specifications. We confirm the stronger impact for AEs and the weaker exposure for countries with

less market-based pension systems. Moreover, we document that the level of mortgage market

development does not relate to the exposure of house prices to REITs. Finally, we confirm the

strong effect associated with entry of foreign investors in the housing market. Thus, our results in

the main analysis are not sample dependent.

6.4 Alternative measures of global financial conditions

Following the literature (Miranda-Agrippino and Rey, 2020), we base our main analysis on the

VIX to capture global financial conditions. Nonetheless, other measures have been proposed in the

literature as drivers of global liquidity, such as the US monetary policy (Avdjiev et al., 2020) and the

US dollar (Bruno and Shin, 2015). The literature on the international transmission of US monetary

policy is vast and the exact mechanisms at work are still debated (Avdjiev and Hale, 2019). On

the one hand, as US monetary policy tightens, more stringent funding constraints lead banks to

deleverage and reduce cross-border bank flows. Moreover, higher interest rates also affect banks’

assets valuation leading to reduced lending activity. On the other hand, tighter US monetary policy
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results in a reduction in domestic bank borrowers’ worth, pushing banks to lend more to borrowers

abroad. Finally, as higher interest rates in the US strengthen the US dollar, they also weaken

balance sheets of borrowers abroad, leading to a reduced willingness by the international banks

to lend abroad. The literature has documented both effects empirically (Avdjiev and Hale, 2019;

Buch, Bussière, Goldberg and Hills, 2019). Following this literature, in this section we estimate

the impact of unexpected tightening of the US monetary policy and strengthening of the US dollar

on house prices. We investigate whether REITs are likely channels for these shocks to the housing

market. We employ the federal funds rate (FF) to measure the stance of the US monetary policy,

and the US dollar broad index (USD) provided by the FRED database for the strength of the US

dollar. We reestimate the PVAR model (3) including FF and USD one at a time in place of the

VIX.

The IRFs with the alternative measures for global financial conditions are reported in Figure

6. The IRFs show that house prices are exposed to US monetary policy in EMs, but not in AEs.

However, turning to the role of REITs as transmission of monetary policy shocks, we do not find

evidence of a significant impact of monetary policy in the US on REITs in EMs.

A positive impact of the US dollar is present across both groups, but the responses are very

different. While the impact of an unexpected appreciation of the US dollar on house prices is lagged

and persistent in AEs, the response is immediate and relatively shorter in EMs. REITs respond

to shocks to the US dollar across both groups and the responses are similar, that is following an

unexpected appreciation of the US dollar, REITs decline.

In conclusion, we find support for the main findings, but we document that while global shocks

to the US dollar affect house prices in both AEs and EMs, the effect of unexpected tightenings

to the US monetary policy affect house prices in EMs only. Furthermore, REITs appear to be

significant transmission channels for US dollar shocks, but not of the US monetary policy shocks.
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7 Conclusion

The role of finance in housing markets have attracted considerable attention in the wake of the

GFC, when the emergence of complex financial instruments in mortgage markets precipitated a

global credit crunch (Brunnermeier, 2009; Diamond and Rajan, 2009). Although developments in

mortgage markets have received considerable attention, other sources of financial innovation have

also developed rapidly in the last decade, posing a potential seed of instability in housing markets.

This paper documents the role of REITs in the financialization process of housing around the world.

Although REITs have been relatively less studied in the literature, they have registered dramatic

increases in their valuation in the last decade, exceeding the generalized rises of stock markets.

Although we show that the impact of REITs is stronger on advanced economies, with larger

saving pools and more sophisticated investors, emerging markets are also characterized by the

rise of these instruments. We show that countries’ diverse pension systems are reflected in the

financialization of housing, with more market-based systems encouraging the development of those

instruments that channel investments in real estate. Documenting that foreign investors play a key

role in the financialization of housing, we confirm the important role of global finance on domestic

economies. Indeed, we show that REITs channel financial shocks originating not only in domestic

financial markets, but also globally. We find our results to be robust to numerous tests.

In conclusion, as instruments of the financialization of housing markets, REITs contribute

potentially to the build-up of vulnerability to the stability of housing markets around the world,

and especially in advanced economies.
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Appendix

Table 1A: Description of the variables included in the analysis

Variables Abbreviation Data source

House price index house BIS residential house price
database

Real Estate Investment Trusts (REITs)
price index

reits Global Property Research
(GPR)

External claims (deposits and loans) of
reporting banks vis-à-vis banks of each
country

bank BIS Locational Statistics

Real GDP growth rate GDP IMF
Domestic short-term interest rates rates IMF
Domestic private credit by banks credit IMF
Domestic stock market index equity IMF
VIX index VIX CBOE
World real GDP growth rate world GDP IMF
Pension system classification pension Esping-Andersen (1990)
Mortgage market development index mortgage International Monetary Fund

(2008)
Restrictions on real estate purchases and
sales by nonresidents

restricted Fernández et al. (2015)

Federal funds rate FF FRED
US dollar broad index USD FRED
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Figure 1A. House price responses (%) to all variables in the PVAR model. The solid black lines are
IRFs of house prices to a one-time shock of one standard deviation in each variable as indicated
in the title to each plot. The shaded areas are two standard error confidence bands. Lags are
determined according to the Schwarz criterion and are between 1 and 2.
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Table 1: Financialization of housing

(1) (2) (3) (4) (5) (6)
Correlation Controls on Change in Change in Level of Difference REITs

House Prices/REITs foreign entry House Prices REITs REITs and Stock Index
2000-19 in house market 2010-19 2010-19 in 2019 in 2019

Australia 0.84 1.00 0.15 1.50 240.72 95.82
Austria 0.07 0.84 0.38 1.35 225.61 94.76

Belgium 0.83 0.00 0.08 1.49 252.49 104.99
Brazil 0.69 0.37 -0.02 0.36 110.94 -50.29

Canada 0.94 0.00 0.39 1.25 202.94 63.86
China -0.50 1.00 0.10 0.01 91.19 -12.82

Finland 0.87 1.00 -0.01 1.11 205.54 66.85
France 0.76 0.00 0.05 1.00 199.91 34.54

Germany 0.13 0.00 0.38 0.26 131.18 -39.46
Greece 0.33 0.00 -0.36 1.12 263.43 212.10

Hong Kong 0.97 0.00 0.99 0.91 173.88 48.65
India 0.78 1.00 0.79 1.92 273.39 52.91

Indonesia -0.41 1.00 0.01 1.18 183.19 -18.77
Israel 0.54 0.16 0.53 1.12 168.50 50.50
Italy 0.24 0.00 -0.24 0.31 139.70 11.56

Japan -0.65 0.00 0.07 1.27 214.08 24.70
Malaysia 0.95 0.89 0.66 1.55 234.08 118.78

Netherlands 0.07 0.00 0.03 -0.18 82.75 -79.48
New Zealand 0.94 1.00 0.55 2.55 342.12 91.86

Norway 0.81 0.53 0.27 0.45 158.91 -78.45
Philippines 0.90 1.00 0.57 3.31 371.68 163.57

Poland 0.52 1.00 0.04 -0.72 28.95 -105.53
Russia 0.29 0.53 -0.47 -0.07 92.98 -109.48

Singapore 0.78 1.00 0.05 1.06 190.79 81.73
South Africa 0.64 0.00 -0.02 0.38 120.26 -76.23

Spain 0.91 0.16 -0.18 -0.59 47.46 -39.12
Sweden 0.95 0.58 0.46 3.87 428.98 228.73

Switzerland 0.98 1.00 0.37 1.19 206.22 42.06
Thailand 0.90 1.00 0.27 4.91 471.95 283.31

Turkey -0.34 1.00 0.04 -0.53 44.59 -131.65
United Kingdom 0.79 0.00 0.13 1.03 202.85 68.78

United States 0.25 1.00 0.28 2.06 272.83 87.80

Notes: The table reports some descriptive analysis of the REITs and house price series for each
country. EMs are indicated in bold (according to the IMF 2021 WEO classification). Column
(1) reports the correlation between house prices and REITs during our sample period 2000-2019.
Column (2) reports the indicator for the presence of controls on foreign entry in the real estate
sector, as the averaged REI index by Fernández et al. (2015). Columns (3) and (4) report the
changes in the post-crisis period, from 2010 to 2019, experienced by house prices and REITs,
respectively. Column (5) reports the level of REITs in 2019. Column (6) reports the difference
between REITs and stock price index. All series are indexed at 2010. The sample period is 2000-
2019.
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Table 2: Descriptive statistics

a. REITs price index
Advanced Economies Emerging Markets

mean 110.45 101.00
median 114.79 113.63
st dev. 46.33 42.99
max 207.18 168.35
min 36.11 33.15

b. House prices (%)
Advanced Economies Emerging Markets

mean 0.55 0.64
median 0.60 0.48
st dev. 0.87 0.95
max 2.15 2.84
min -2.58 -2.36

Notes: Descriptive statistics of the quarterly series of the main variables, REITs price index and
house prices for AEs and EMs for the period 2000-2019. REITs are indexed at 2010, while house
prices are quarterly changes in the house price index reported in percentage. REITs and house
prices are averages across the countries in the groups.
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Table 3: Correlation matrix

house reits bank GDP rates credit equity VIX
reits 0.23∗∗∗

bank 0.15∗∗∗ 0.30∗∗∗

GDP 0.25∗∗∗ 0.26∗∗∗ 0.20∗∗∗

rates -0.03 -0.08 ∗∗∗ 0.04∗ 0.10∗∗∗

credit 0.09∗∗∗ -0.08∗∗∗ 0.07∗∗∗ -0.06∗∗∗ 0.03∗

equity 0.16∗∗∗ 0.65∗∗∗ 0.20∗∗∗ 0.33∗∗∗ 0.02 -0.06∗∗∗

VIX -0.12∗∗∗ -0.32∗∗∗ -0.13∗∗∗ -0.22∗∗∗ 0.13∗∗∗ 0.05∗∗ -0.44∗∗∗

world GDP 0.09∗∗∗ 0.40∗∗∗ 0.10∗∗∗ 0.15∗∗∗ -0.05∗∗ -0.01 0.41∗∗∗ -0.09∗∗∗

Notes: Correlation matrix of all the variables in the model. house are percentage changes in house
prices, reits are log-differenced REITs price indices, bank are log-differenced claims by foreign banks
on the domestic bank sector, GDP is the domestic growth in real GDP, rates are domestic short-
term interest rates, credit is log-differenced domestic private credit by banks, equity are the returns
on the domestic stock market index, VIX is the log of the implied volatility in US markets, world
GDP is the first difference of the growth in real aggregated world GDP. For panel variables, the
average correlation coefficient among the correlation coefficients for each country is reported in the
table. Significance of the coefficients is reported as ∗∗∗,∗∗, and ∗ for 1%, 5%, and 10% respectively.
The sample period is 2000-2019.
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Table 4: House prices and REITs

(1) (2) (3) (4) (5) (6) (7) (8)
reits 0.044∗∗∗ 0.036∗∗∗ 0.045∗∗∗ 0.046∗∗∗ 0.039∗∗∗ 0.044∗∗∗ 0.042∗∗∗ 0.036∗∗∗

bank 0.009 0.000
GDP 0.004∗∗∗ 0.005∗∗∗

rates -0.001∗∗ -0.001∗∗∗

credit 0.077∗∗∗ 0.099∗∗∗

equity 0.014∗∗ 0.000
VIX -0.001 0.002
world GDP 0.002∗∗ 0.001
constant 0.005∗∗∗ 0.002∗∗∗ 0.007∗∗∗ 0.004∗∗∗ 0.005∗∗∗ 0.009∗∗ 0.005∗∗∗ -0.002

Adj. R2 0.12 0.12 0.09 0.09 0.09 0.09 0.09 0.13
cross-sections 32 32 32 32 32 32 32 32
obs 2176 2176 2176 2176 2176 2176 2176 2176

Notes: Results of the panel model. The dependent variable is the percentage changes in house
prices. reits are log-differenced REITs price indices, bank are log-differenced claims by foreign
banks on the domestic bank sector, GDP is the domestic growth in real GDP, rates are domestic
short-term interest rates, credit is log-differenced domestic private credit by banks, equity are the
returns on the domestic stock market index, VIX is the log of the implied volatility in US markets,
world GDP is the first difference of the growth in real aggregated world GDP. The model includes
country fixed effects and it is estimated by least squares. Significance of the coefficients is reported
as ∗∗∗,∗∗, and ∗ for 1%, 5%, and 10% respectively. The sample period is 2000-2019.
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Table 5: House prices and REITs - country heterogeneity

(1) (2) (3) (4) (5) (6)
EMs Pension system Pension system Pension system Mortgage market dev. Restrictions

Liberal Conservative Social-democratic (AEs only) on foreign entry
reits 0.041∗∗∗ 0.032∗∗∗ 0.039∗∗∗ 0.044∗∗∗ 0.042∗∗∗ 0.044∗∗∗

reits*country -0.019∗∗

reits*pension 0.026∗∗ -0.021∗∗ -0.043∗∗∗

reits*mortgage -0.004
reits*restricted -0.019∗∗

bank 0.001 0.000 0.000 0.000 0.002 0.000
GDP 0.005∗∗∗ 0.005∗∗∗ 0.005∗∗∗ 0.005∗∗∗ 0.004∗∗∗ 0.005∗∗∗

rates -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗

credit 0.098∗∗∗ 0.100∗∗∗ 0.100∗∗∗ 0.098∗∗∗ 0.138∗∗∗ 0.099∗∗∗

equity 0.002 0.002 -0.001 0.001 0.015 0.000
VIX 0.002 0.002 0.002 0.002 0.007∗∗∗ 0.002
world GDP 0.001 0.001 0.001 0.001 0.000 0.001
constant -0.003∗ -0.003 -0.001 -0.002 -0.015∗∗ -0.002

Adj. R2 0.13 0.13 0.13 0.14 0.13 0.13
cross-sections 32 32 32 32 16 32
obs 2176 2176 2176 2176 1140 2176

Notes: Results of the panel model with interaction terms. The dependent variable is the percentage
changes in house prices. reits are log-differenced REITs price indices, country is a dummy that
takes the value of 1 if the country is an emerging market, and 0 otherwise (according to the IMF
2021 WEO classification), pension is a dummy that takes the value of 1 if the country’s pension
system is classified as liberal, conservative, or social-democratic, respectively as indicated in the
columns, and 0 otherwise, mortgage is a dummy that takes the value of 1 if the country has a highly
developed mortgage market, and 0 otherwise, restricted is a dummy that takes the value of 1 if
the country has a restricted housing market to non-resident investors, and 0 otherwise, bank are
log-differenced claims by foreign banks on the domestic bank sector, GDP is the domestic growth in
real GDP, rates are domestic short-term interest rates, credit is the log-differenced domestic private
credit by banks, equity are the returns on the domestic stock market index, VIX is the log of the
implied volatility in US markets, world GDP is the first difference of the growth in real aggregated
world GDP. Column 5 is restricted to a subsample of AEs due to data availability for mortgage.
The model includes country fixed effects and it is estimated by least squares. Significance of the
coefficients is reported as ∗∗∗, ∗∗, and ∗ for 1%, 5%, and 10% respectively. The sample period is
2000-2019.
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Table 6: House prices and REITs - Investment flows into REITs

(1) (2)
flows 0.00017∗∗ 0.00015∗∗

bank 0.021
GDP 0.006∗∗∗

credit -0.054
equity 0.022∗

VIX -0.007∗∗∗

world GDP 0.002
constant 0.000 0.020∗∗

Adj. R2 0.10 0.17
cross-sections 8 8
obs 366 366

Notes: Results of the panel model of REITs flows on house prices. The dependent variable is
the percentage changes in house prices. flows are fund flows into REITs, bank are log-differenced
claims by foreign banks on the domestic bank sector, GDP is the domestic growth in real GDP,
credit is log-differenced domestic private credit by banks, equity are the returns on the domestic
stock market index, VIX is the log of the implied volatility in US markets, world GDP is the first
difference of the growth in real aggregated world GDP. The model includes country fixed effects
and it is estimated by least squares. Significance of the coefficients is reported as ∗∗∗,∗∗, and ∗ for
1%, 5%, and 10% respectively. The sample period is 2000-2019.
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Table 7: House prices and REITs - 2SLS

(1) (2) (3) (4) (5) (6) (7)
baseline EMs Pension system Pension system Pension system Mortgage market dev. Restrictions

Liberal Conservative Social-democratic (AEs only) on foreign entry
reits 0.094∗∗∗ 0.107∗∗∗ 0.096∗∗∗ 0.101∗∗∗ 0.117∗∗∗ 0.072 0.134∗∗∗

reits*country -0.058∗∗

reits*pension -0.013 -0.060∗∗∗ -0.087∗∗∗

reits*mortgage -0.029
reits*restricted -0.081∗∗

bank -0.021 -0.019 -0.021 -0.019 -0.023∗ -0.005 -0.022
GDP 0.005∗∗∗ 0.005∗∗∗ 0.005∗∗∗ 0.005∗∗∗ 0.004∗∗∗ 0.004∗∗∗ 0.005∗∗∗

rates -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗

credit 0.110∗∗∗ 0.105∗∗∗ 0.110∗∗ 0.111∗∗∗ 0.108∗∗∗ 0.119∗∗ 0.110∗∗∗

equity -0.041∗ -0.034∗ -0.042∗ -0.042∗ -0.044∗ 0.004 -0.042∗

VIX 0.003 0.004∗∗ 0.003 0.002 0.003∗ 0.007∗ 0.003∗

world GDP -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001
constant -0.004 -0.008 -0.004∗∗ -0.002 -0.005 -0.014∗∗ -0.005

Adj. R2 0.08 0.08 0.08 0.08 0.07 0.13 0.06
cross-sections 32 32 32 32 32 16 32
obs 2167 2167 2176 2176 2176 1136 2167

Notes: Results of a 2SLS estimation. The dependent variable is the percentage changes in house prices. reits

are log-differenced REITs prices, country is a dummy of 1 if the country is EM, and 0 otherwise (IMF 2021

WEO), pension is a dummy that takes the value of 1 if the country’s pension system is classified as liberal,

conservative, or social-democratic, respectively as indicated in the columns, and 0 otherwise, mortgage is

a dummy of 1 if the country has a highly developed mortgage market, and 0 otherwise, restricted is a

dummy of 1 if the country housing market is restricted to non-resident investors, and 0 otherwise, bank are

log-differenced claims by foreign banks, GDP is domestic real GDP growth, rates are domestic short-term

interest rates, credit is log-differenced domestic private bank credit, equity are returns on the domestic stock

index, VIX is the log of the implied volatility in US markets, world GDP is the first difference of real

aggregated world GDP growth. Column 6 is restricted to AEs due to data availability for mortgage. The

models include country fixed effects and are estimated by two-stage least squares with lagged independent

variables as instruments. Significance of the coefficients is reported as ∗∗∗,∗∗, and ∗ for 1%, 5%, and 10%

respectively. The sample period is 2000-2019.
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Table 8: House prices and REITs - extended sample period 1990-2019

(1) (2) (3) (4) (5) (6) (7)
baseline EMs Pension system Pension system Pension system Mortgage market dev. Restrictions

Liberal Conservative Social-democratic (AEs only) on foreign entry
reits 0.038∗∗∗ 0.046∗∗∗ 0.035∗∗∗ 0.043∗∗∗ 0.043∗∗∗ 0.052∗∗∗ 0.047∗∗∗

reits*country -0.031∗∗∗

reits*pension 0.016∗ -0.030∗∗∗ -0.027∗∗∗

reits*mortgage -0.011
reits*restricted -0.020∗∗∗

bank 0.001 0.002 0.002 0.002 0.002 0.003 0.001
GDP 0.005∗∗∗ 0.005∗∗∗ 0.005∗∗∗ 0.005∗∗∗ 0.005∗∗∗ 0.005∗∗∗ 0.005∗∗∗

rates -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗ -0.001∗∗∗

credit 0.133∗∗∗ 0.131∗∗∗ 0.133∗∗∗ 0.133∗∗∗ 0.133∗∗∗ 0.170∗∗∗ 0.134∗∗∗

equity 0.012∗ 0.014∗∗ 0.013∗∗ 0.011 0.012∗ 0.023∗∗∗ 0.012∗∗

VIX 0.004∗∗∗ 0.005∗∗ 0.004∗∗∗ 0.004∗∗∗ 0.004∗∗∗ 0.009∗∗∗ 0.004∗∗∗

world GDP -0.001 -0.001 -0.001 -0.001 -0.001 -0.002 -0.001
constant -0.008∗∗ -0.010∗∗ -0.009∗∗ -0.008∗ -0.008∗∗ -0.020∗∗∗ -0.008∗∗

Adj. R2 0.16 0.16 0.16 0.16 0.16 0.17 0.16
cross-sections 32 32 32 32 32 16 32
obs 2831 2831 2831 2831 2831 1545 2831

Notes: Results of the panel model for the extended sample period 1990-2019. The dependent variable is

the percentage changes in house prices. reits are log-differenced REITs price indices, country is a dummy

that takes the value of 1 if the country is an emerging market, and 0 otherwise (according to the IMF

WEO 2021 classification), pension is a dummy that takes the value of 1 if the country’s pension system

is classified as liberal, conservative, or social-democratic, respectively as indicated in the columns, and 0

otherwise, mortgage is a dummy that takes the value of 1 if the country has a highly developed mortgage

market, and 0 otherwise, restricted is a dummy that takes the value of 1 if the country has a restricted

housing market to non-resident investors, and 0 otherwise, bank are log-differenced claims by foreign banks

on domestic banks, GDP is the domestic growth in real GDP, rates are domestic short-term interest rates,

credit is the log-differenced domestic private credit by banks, equity are the returns on the domestic stock

market index, VIX is the log of the implied volatility in US markets, world GDP is the first difference of the

growth in real aggregated world GDP. Column 6 is restricted to a subsample of AEs due to data availability

for mortgage. The model includes country fixed effects and it is estimated by least squares. Significance of

the coefficients is reported as ∗∗∗,∗∗, and ∗ for 1%, 5%, and 10% respectively.
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Figure 1: REITs and house prices. The figure shows the quarterly series of REITs (solid line,
left hand side axis) and house prices (dotted line, right hand side axis), averaged across AEs and
EMs. Countries are classified according to the IMF 2021 WEO classification. Base year is 2010.
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Figure 2: REITs and house prices for representative countries. The figure reports the
quarterly series of house prices (black line, right hand side axis), REITs (blue solid line), and
stock market index (blue dotted line) for four representative countries. Sweden and Malaysia are
advanced and emerging economies with high correlation between house prices and REITs, while
Germany and China are advanced and emerging economies with low and negative correlation. Base
year is 2010.
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Figure 3: House price responses (%). The solid black lines are IRFs of house prices to a one-
time shock of one standard deviation in REITs (reits) and financial conditions in domestic (equity)
and global markets (VIX and bank). equity is the return of the domestic market stock market
index. VIX is the implied volatility in US markets, and bank are the claims by foreign banks on
the domestic bank sector. The shaded area is the two standard error confidence band.
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Figure 4: REITs responses (%) to domestic and global financial shocks. The solid black
lines are IRFs of REITs prices to a one-time shock of one standard deviation in domestic (equity)
and global financial (VIX and bank) conditions. equity is the return of the domestic market stock
market index. VIX is the implied volatility in US markets, and bank are the claims by foreign
banks on the domestic bank sector. The shaded area is the two standard error confidence band.
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Figure 5: IRFs with REITs flows. The solid black lines are IRFs of house prices and REITs
flows, as indicated, to a one-time shock of one standard deviation in the variable as reported on
top of each plot. The shaded area is the two standard error confidence band.
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Figure 6: House prices and REITs responses (%) to US monetary policy and the US
dollar. The solid black lines are IRFs of house prices and REITs to a one-time shock of one
standard deviation in global financial conditions, as measured by the federal funds rate (FF) and
the US dollar broad index (USD). The shaded area is the two standard error confidence band.
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